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Abstract
We argue that stronger debt enforcement in bankruptcy can reduce indirect
costs of …nancial distress: (i) by increasing the likelihood of restructuring outside
bankruptcy and (ii) by improving the recovery rate of stakeholders, such as trade
creditors, through explicit legal provisions. Consistent with these predictions, we
…nd that when debt enforcement is stronger, …nancially distressed …rms are less exposed to indirect distress costs in the form of reduced access to trade credit and
forgone sales. We document these e¤ects in a panel of …rms from 40 countries with
heterogeneous debt enforcement characteristics and in di¤erences-in-di¤erences tests
exploiting several recent bankruptcy reforms.
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1.

Introduction

One of the biggest challenges to a …rm in …nancial distress is to persuade its customers,
trade creditors, employees, and suppliers to continue doing business with it. As bankruptcy
becomes more likely, these stakeholders start abandoning the …rm, causing an even faster
deterioration in operating performance and shareholder value. These costs are commonly
referred to as indirect costs of …nancial distress (Altman, 1984; Opler and Titman, 1994;
Bris et al., 2006; Almeida and Philippon, 2007). While direct costs, such as legal fees
and administrative expenses, have been studied extensively, much less is known about
indirect costs prior to default.1 In particular, a largely unexplored question is how debt
enforcement in bankruptcy a¤ects indirect costs of …nancial distress prior to bankruptcy.
In this paper, we seek to shed light on this question by focusing on two important sources
of such costs: reduced access to trade credit from suppliers and forgone sales.
We argue that debt enforcement in bankruptcy has at least two e¤ects on these sources
of indirect distress costs. First, there can be a direct e¤ect through the enforcement
of explicit legal provisions in bankruptcy law that protect stakeholders. For example,
provisions that make it easier to reclaim delivered goods protect trade creditors and make
it less likely that they abandon a distressed …rm. This leads to less additional disruption
in a distressed …rm’s operations, implying that the indirect distress costs are lower.
Second, stricter debt enforcement in bankruptcy can lower indirect distress costs by
increasing the likelihood that a distressed …rm restructures out-of-court. This makes it
less likely that the …rm has to …le for bankruptcy. To show this point, we model the
out-of-court bargaining game between a …rm in default and its creditor. The main tradeo¤ that we consider is that out-of-court workouts are less costly, but the creditor has
more information about the …rm in bankruptcy. Stricter debt enforcement in bankruptcy
a¤ects this trade-o¤ by placing the creditor in a stronger position in bankruptcy. Since
1

Direct costs range between 1 and 10% of …rm value (e.g., Ang et al., 1982; Weiss, 1990; Thorburn,
2000). Indirect costs have been estimated to vary between 10 and 23% of …rm value given default (e.g.,
Andrade and Kaplan, 1998; Bris et al., 2006), hurting stakeholders at all levels, including top executives
(Eckbo et al., 2015). For a survey, see Hotchkiss et al. (2008).
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this is anticipated, the creditor can bargain for more also in out-of-court negotiations.
This mitigates the creditor’s concern that he has less information about the …rm in such
negotiations, which increases the likelihood that he agrees to a workout, thereby making
bankruptcy less likely. As a result of the lower bankruptcy likelihood, customers and
trade creditors are more likely to continue doing business with the distressed …rm. Hence,
we predict that indirect distress costs are lower when debt enforcement in bankruptcy is
stronger.
We employ two empirical approaches to show that stricter debt enforcement reduces
indirect distress costs. Our …rst approach is to use a large panel of …rms from 40 di¤erent
countries that vary across important dimensions of their bankruptcy law, as re‡ected by
a debt enforcement index based on Djankov et al. (DHMS, 2008).2 Since …rms closer to
default are more likely to be a¤ected by the strength of debt enforcement in bankruptcy, our
analysis exploits variation in …rms’probabilities of facing …nancial distress. In particular,
we test whether stronger debt enforcement is associated with better access to trade credit
and higher customer sales in …rms with higher default risk. Our identi…cation strategy
saturates the empirical models with di¤erent …xed e¤ects, including country-by-industry,
country-by-year, and …rm …xed e¤ects. This helps to address the concern that countries
may di¤er across many important dimensions, and those same dimensions could drive both
debt enforcement and sources of indirect distress costs.
The …ndings from this cross-country analysis support our predictions. In terms of
economic magnitude, we show that trade credit is 1.6 percentage points higher if a …rm
close to default (90th percentile of the default probability) is located in a country with the
highest debt-enforcement level, compared to a …rm with the same default risk in a country
with the lowest debt-enforcement level. This di¤erence amounts to 13% of the sample
standard deviation of trade credit. We also …nd meaningful economic e¤ects for sales.
2

Some of the components of this debt enforcement index explicitly capture aspects of debt enforcement
also outside of bankruptcy. Moreover, there is a strong positive correlation between the index components
that measure debt enforcement inside and outside of bankruptcy. Our model predictions are strengthened
if we assume that a creditor’s bargaining power is also stronger in out-of-court negotiations (and not just
in bankruptcy).
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Our estimates suggest that sales to assets are 6.3 percentage points higher if a distressed
…rm is located in a high-debt-enforcement country, compared to a …rm with the same
default probability in a low-debt-enforcement country. Importantly, what drives these
…ndings is not merely the level of creditor rights stipulated by the countries’bankruptcy
laws, but the actual enforcement of these rights.
We further study two important factors that provide us with variation in the ex-ante
probability of an out-of-court restructuring in the cross-country analysis: (i) a country’s
…nancial system (bank- versus market-based); and (ii) a …rm’s …nancial constraints. Outof-court restructurings should be more likely in bank-based systems, as debt providers are
generally more concentrated in such countries, which facilitates out-of-court restructurings
(Gertner and Scharfstein, 1991). Similarly, …rms that face fewer credit frictions should
…nd it easier to access alternative ways of funding in times of distress, making out-of-court
restructurings more likely. Consistent with our prediction, we …nd that our e¤ects are
stronger for …rms for which out-of-court restructurings are more likely, i.e., for …rms that
operate in countries with bank-based …nancial systems and for less …nancially constrained
…rms.
Our second approach is to employ a di¤erences-in-di¤erences analysis that exploits the
changes in debt enforcement brought about by the U.S. bankruptcy reform of 2005. This
analysis is designed to further alleviate concerns that some of our results might be driven
by unobserved country-level heterogeneity. Though the main focus of the U.S. reform was
on consumer bankruptcies, it also had important provisions that considerably strengthened
debt enforcement in Chapter 11 bankruptcies (Haines and Hendel, 2005). Prior literature
argues that this has led to fewer Chapter 11 …lings and more out-of-court workouts (Bohn,
2007; Morrison, 2009). Our theoretical model provides an explanation for this argument
and allows us to study the e¤ects of the reform. For example, the reform introduced
strict caps on a debtor’s ability to protract negotiations, on the creditors’time to accept a
reorganization plan, and on the debtors’time to assume or reject leases. Our model shows
that curtailing a debtor’s ability to demand concessions from creditors in exchange for not
4

protracting bankruptcy proceedings reduces the likelihood of a bankruptcy …ling. As a
consequence, we expect that the reform should be associated with better access to trade
credit and higher customer sales at …rms closer to default. Another change of the reform
was the introduction of explicit provisions that strengthen both trade creditors’…nancial
claims in bankruptcy and their ability to reclaim delivered goods. These changes should
directly improve trade creditors’ incentives to continue doing business with a distressed
…rm.
Consistent with our cross-country evidence, we show that …rms with higher default
probabilities obtain more trade credit and have higher sales after the 2005 reform, indicating a reduction of indirect distress costs. We then show that the increase in trade
credit is strongest among distressed …rms that rely on non-standardized inputs, such as
services or special equipment and machinery. This …nding supports our arguments as nonstandardized inputs are especially likely to lose value in bankruptcy. Thus, the decision
of the suppliers of such inputs to extend trade credit should be impacted more positively
by the reform. Finally, we show that the increase in sales after the reform is stronger
among distressed …rms that o¤er more warranty services. This is again consistent with
our arguments, as these are exactly the type of …rms whose sales may su¤er by customers’
lack of con…dence (Hortacsu et al., 2013). As a result, stronger debt enforcement should
also have a more pronounced e¤ect for such …rms.
For robustness, we show similar e¤ects when considering a bankruptcy reform in Germany in 2012, which explicitly aimed at making it easier for …rms to restructure outof-court, while strengthening creditor rights. We also study the e¤ects of a Brazilian
bankruptcy reform in 2005, as it o¤ers a good illustration that increasing creditor rights
is insu¢ cient if it does not go hand-in-hand with strong debt enforcement (Ponticelli and
Alencar, 2016).
Our paper contributes to an on-going debate about the costs and bene…ts of creditorfriendly bankruptcy law. On the one hand, existing theories show that stricter bankruptcy
procedures can help increase investment by disciplining the …rm early on and decreasing the
5

cost of credit (Bolton and Scharfstein, 1996). Our paper closely relates to the theoretical
models in Gennaioli and Rossi (2010, 2013) who also show that debt enforcement outside
of bankruptcy can a¤ect …rms’resolutions of …nancial distress both outside and inside of
formal bankruptcy proceedings. Extending the results of their models would yield similar
predictions for indirect distress costs as those derived from our model. This strengthens the
robustness of our empirical predictions, and we expect both channels to be complementary
in practice, though it would be hard to disentangle them empirically.3 Existing empirical
evidence shows that stronger debt enforcement leads to higher recovery rates (Davydenko
and Franks, 2008), spurs investment (Rodano et al., 2016), and increases …rm performance
(Benmelech and Bergman, 2011).
On the other hand, there is evidence that creditor-friendly regimes can be too harsh on
debtors in distress. In particular, it has been documented that a strengthening of creditor
rights can lead to ine¢ cient liquidations (Vig, 2013; Acharya et al., 2011), less innovation
(Acharya and Subramanian, 2009), and less corporate investment (Favara et al., 2017).
We contribute to this debate by highlighting a new facet: stricter debt enforcement in
bankruptcy can reduce distressed …rms’exposure to indirect distress costs. A novel insight
is that this e¤ect leads to better access to trade credit and to higher sales for distressed
…rms. This focus on the e¤ect of debt enforcement di¤erentiates our paper from prior work
on the importance of bankruptcy costs (Bris et al., 2006; Loranth and Franks, 2014) and
the cost advantages of avoiding bankruptcy (Gilson et al., 1990; Hortacsu et al., 2013).4
Our work is closely related to the literature on the determinants of trade credit (Giannetti et al., 2011), which has documented that …rms in stronger legal environments
rely less on trade credit (Demirguc-Kunt and Maksimovic, 2002; Fisman and Love, 2003).
Our paper contributes to this literature by analyzing how the strength of debt enforce3

U.S. bankruptcy features a lot of judicial discretion. Thus, following the intuition in Gennaioli and
Rossi’s (2010) model, one could expect that by reducing pro-debtor discretion, the 2005 reform has also
helped strengthen the creditors’position.
4
Related also are Davydenko et al. (2012) and Reindl et al. (2016) who infer bankruptcy costs from
market prices; Favara et al. (2012) who …nd that equity risk decreases when bankruptcy codes are more
favorable to shareholders; and Hackbarth et al. (2015) who study the e¤ects of the 1978 bankruptcy
reform on equity returns.
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ment in bankruptcy a¤ects …rms’access to trade credit in times of distress. In particular,
we show a positive relation that can be explained by stronger debt enforcement making
bankruptcy less likely, and recovery from bankruptcy more likely. This e¤ect of bankruptcy
law presents a novel angle relative to prior work, which has focused on whether trade creditors or other lenders are more likely to support a …rm in times of distress (Frank and
Maksimovic, 2005; Wilner, 2000).

2.

Hypotheses

Debt enforcement in bankruptcy can a¤ect indirect distress costs through several channels. The most obvious channel is through concrete provisions stipulating a better treatment of stakeholders in bankruptcy. The inclusion and enforcement of such provisions in
bankruptcy law should reassure stakeholders at times of distress, making it more likely
that they continue doing business with a …rm. In what follows, we brie‡y discuss an additional channel, which is derived more formally in the model presented in Appendix A. The
model shows that stronger debt enforcement in bankruptcy increases the likelihood of restructuring out-of-court. This reassures stakeholders that the …rm will avoid bankruptcy,
contributing to lower indirect distress costs.
Our model builds on the trade-o¤ that out-of-court restructurings are cheaper than
formal bankruptcy …lings, but they involve more uncertainty for the …rm’s creditors. The
higher cost of bankrupty can be due to ine¢ cient courts and judges presiding over incourt restructurings, as well as a plethora of legal and administrative expenses. However,
bankrupty has the bene…t that it allows creditors to obtain more information about the
…rm. This reduces the information asymmetry between creditors and the …rm’s management, and helps creditors make a more informed decision about the concessions they are
prepared to make if the …rm is to restructure as a going concern.
Stronger debt enforcement in bankruptcy tilts the scales of this trade-o¤ towards restructuring out-of-court. The reason is that shareholders cannot hope to extract much in

7

bankruptcy if the enforcement of pro-creditor provisions in bankruptcy is strict. To take
the extreme, if bankruptcy means that shareholders would essentially be wiped out, outof-court renegotiations become very simple, as shareholders would be happy with any o¤er
that allows them to retain a positive stake in the …rm. By contrast, if debt enforcement in
bankruptcy is weak, shareholders are in a better position in bankruptcy. Thus, the …rm’s
management can bargain for more also in out-of-court negotiations. The management’s
better information now matters more, as the di¤erence in concessions creditors need to
make, depending on whether they are facing a good or a bad borrower, can be substantial.
The result is a higher likelihood that creditors prefer bankruptcy (where they have more
information) and a lower likelihood of a workout.
The key implication of the result that stricter debt enforcement makes workouts more
likely is that a distressed …rm’s stakeholders would be less worried about bankruptcy. As
a result, they are more likely to continue doing business with it, implying that indirect
costs of distress are lower. Interestingly, this e¤ect can become self-reinforcing: A lower
exposure to indirect costs makes out-of-court restructuring even more valuable and, thus,
more likely, which further reduces the likelihood of incurring such costs.
Our empirical analysis focuses on two speci…c sources of indirect costs of …nancial
distress— reduced access to trade credit and lower customer sales— which emerge from the
break-down of supplier or customer relationships. Since bankruptcy law should matter
more for …rms closer to distress, we can formulate the following testable hypotheses based
on the above discussion:

HYPOTHESIS 1: Stronger debt enforcement and better trade-creditor protection in
bankruptcy are associated with better access to trade credit for …rms with higher default
risk.
HYPOTHESIS 2: Stronger debt enforcement in bankruptcy is associated with higher
customer sales for …rms with higher default risk.
Observe that our hypotheses have nothing to say about whether …nancially distressed
8

…rms rely more or less on trade credit than healthy …rms. Instead, we only claim that
…nancially distressed …rms have better access to trade credit if debt enforcement is stronger.
The formal model behind our arguments can be extended along several dimensions.
An important extension would be to endogenize how bankruptcy law a¤ects ex-ante contracting. In a related contribution, Gennaioli and Rossi (2013) develop a model showing
that the appropriate allocation of cash ‡ow and liquidation rights can mitigate a creditor’s
liquidation bias in bankruptcy. Furthermore, they show that the e¢ ciency of contractual
resolution in …nancial distress increases with investor protection, which suggests a complementary channel for the predictions of our model. These channels reinforce our hypotheses,
as they would also predict that stronger debt enforcement leads to lower indirect costs.5

3.

Data and Empirical Methodology

3.1

Data

Our sample covers …rms from 40 countries for the 15-year period between 2002-2016. For
…rms outside the U.S., we collect accounting data from Worldscope and stock price data
from Datastream. For U.S. …rms, we obtain corresponding data from Compustat and
CRSP. The country-level control variables are from the World Bank. We exclude from our
sample …nancial services …rms (SIC codes starting with 6), utilities (SIC codes starting
with 49), and government-related …rms (SIC codes starting with 9). Our sample is further
restricted to …rms for which there is at least one year of stock-price and balance-sheet
data; these data are needed to calculate default probabilities.
We measure debt enforcement in bankruptcy using DHMS’s international survey. DHMS
collect their data by asking bankruptcy experts, such as lawyers and attorneys, to provide
answers to a hypothetical case in which a hotel has defaulted on its debt. The answers
are used to de…ne a number of binary variables that measure the strictness of debt en5

Our model can be extended to consider the situation where debt enforcement inside and outside of
bankruptcy are positively correlated. This will strengthen our analysis, as there will then be another
reason why strong debt enforcement weakens debtors’bargaining power in out-of-court negotiations.
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forcement, such as whether creditors can seize and sell a …rm’s collateral without court
approval; whether they can enforce their claims both in- and out-of-court; whether they
can approve and dismiss the bankruptcy administrator; and whether they can vote directly
on the reorganization plan of a …rm in default. Other variables capture whether there is
an automatic stay on creditor claims in bankruptcy and whether the management remains
in control during the resolution of an insolvency proceeding (see Appendix B for details).
We follow Favara et al. (2012, 2017) and use 16 of these variables to create an index
that measures the strictness of debt enforcement in bankruptcy. This index, labeled Debt
Enforcement, is calculated as the average of the selected 16 binary variables and ranges
between 0 (weaker debt enforcement) and 1 (stronger debt enforcement).6 Table 1 shows
that Debt Enforcement averages 0.54, with substantial variation across sample countries.
Countries with strict debt enforcement include Australia, Singapore, and the United Kingdom (index values of 1), while countries with weak debt enforcement include Chile and
China (index values of 0).
The information underlying DHMS’s data is from the year 2005. We follow Favara
et al. (2012, 2017) and impute the corresponding numbers to all sample years. Though
clearly an approximation, the persistence of economic, political, cultural, and legal factors
strongly shapes the nature of bankruptcy law in a country. We expect that this limits the
extent to which legal changes profoundly a¤ect the relative nature of debt enforcement
across countries in our sample period.7 This is not to say that such changes do not exist
or that they do not have an impact at the national level. In fact, below we exploit such
changes to bankruptcy law to test how changes in debt enforcement within a country a¤ect
indirect distress costs.
To measure a …rm’s proximity to …nancial distress, we calculate its default probability
using the method suggested by Bharath and Shumway (2008). This method is an approx6
When an individual binary variable decreases debt enforcement (e.g., the presence of an autmatic
stay), the index uses one minus the binary variable. Most of the variables capture debt enforcement in
bankruptcy, but some also capture the strength of debt enforcement outside of it (see footnote 5).
7
Indeed, DHMS argue that changes in bankruptcy law rarely change the index.
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imation of the Merton (1974) distance-to-default model, but performs better in predicting
actual defaults. Table 2 shows that the resulting variable, Default Probability, has a mean
value of about 8.5% across our sample …rms, and the U.S. …gures are very comparable
to those in Bharath and Shumway (2008). Importantly for our empirical strategy, the
default probability shows substantial variation not just across countries (see Table 1), but
also across and within …rms (see Table 2).
We use two key dependent variables in our analysis to capture sources of indirect
distress costs. First, we use Trade Credit, which we measure as accounts payable over
assets (e.g., Fisman and Love, 2003). This variable averages about 0.12 across all …rmyear observations in our sample. Second, we use revenues from business with customers,
which we measure as Sales/Assets. This variable has a mean value of 0.97 in the sample.
In our U.S. analysis in Section 5, we construct a measure for a …rm’s dependence on
non-standardized inputs (whose reclaim value to trade creditors is more likely to erode in
bankruptcy). This measure is constructed using data from input-output tables from the
Bureau of Economic Analysis, following the classi…cation in Giannetti et al. (2011). An
industry is considered to rely less (more) on standardized inputs if the share of inputs
that comes from industries producing standardized products is less (more) than the U.S.
industry median of 9%. In our U.S. analysis, we further gauge the importance of warranty
services in a given industry by using data from Kale et al. (2013). This paper documents
the percentage of …rms o¤ering warranties in each two-digit SIC code industry. An industry
is considered to o¤er more (less) warranty services if the percentage of its warranty-o¤ering
…rms is above (below) the U.S. industry median of 5%.
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3.2
3.2.1

Empirical Methodology
Cross-Country Regression Model

We start our empirical analysis by estimating variants of the following cross-country model
with di¤erent …xed e¤ects to test our hypotheses:
yi;j;c;t =

0

+

+

1 Def ault

3 Def ault

P robabilityi;j;c;t

P robabilityi;j;c;t +

Debt Enf orecementc +
c Controlsi;j;c;t

+

i

+

t

2 Debt

Enf orecementc

+ "i;j;c;t

where the subscripts i; j; c, and t index …rms, industries, countries, and years, respectively.
The dependent variable yi;j;c;t is either Trade Credit or Sales/Assets. Def ault P robabilityi;j;c;t
is our measure of a …rm’s default risk and Debt Enf orecementc captures the level of debt
enforcement in a country. Controlsi;j;c;t is a vector of …rm and country characteristics. We control for …rm size (Log(Sales)), cash ‡ow (EBITDA/Assets), leverage (Total Debt/Assets), intangibles (Intangibles/Assets), and investment (Capex/Assets). The
country-level controls include GDP Growth and Log(GDP Per Capita) to capture cyclical
factors in‡uencing trade credit and sales. We cluster standard errors at the country level.
Our model exploits heterogeneity across …rms in their probability of facing …nancial
distress. Speci…cally, we predict that debt enforcement should matter most for …rms with
high default probabilities. As debt enforcement is time-invariant and does not vary across
…rms within the same country, our identi…cation comes from how variation in default
probabilities across …rms in a country and within …rms over time depends on the countrylevel of debt enforcement. The key coe¢ cient of this empirical model is

1.

We predict

a positive value for this coe¢ cient, indicating that …rms with a higher default probability
have access to more trade credit and sell more to customers if debt enforcement in their
country is stronger.
Importantly, we saturate our model with di¤erent …xed e¤ects to identify the e¤ects
of debt enforcement as precisely as possible. We use these …xed-e¤ects models to address
the concern that debt enforcement in a country, and more generally bankruptcy law, is
12

correlated with other country or industry characteristics that a¤ect trade credit or the
ability to sell to customers.
Speci…cally, we include country-by-industry …xed e¤ects to control for time-invariant
characteristics that are speci…c to an industry when it is located in a particular country. These …xed e¤ects allow us to compare the e¤ects within the same industry in a
given country, taking care of the concern that variation coming from countrywide industry
shocks drive our results. Such shocks may include persistent unobserved di¤erences in the
economic or political importance of certain industries in a country, at least to the extent
that they generate variation in access to trade credit or customer sales. Hence, our identi…cation in regressions with country-by-industry …xed e¤ects comes from how variation in a
…rm’s probability of default a¤ects trade credit and sales, after accounting for unobserved
and observed di¤erences across industries in a country.
We also report speci…cations that include country-by-year …xed e¤ects, which ensure
that comparisons are made within the same country at the same point in time. This
speci…cation has the advantage that it factors out average di¤erences in trade credit or sales
due to time-varying country-level variables. Examples of such variables include the quality
of institutions, the political system, the level of trust among people or macroeconomic
factors.
To control for time-invariant factors at the country level we include country …xed e¤ects.
These …xed e¤ects aim at factoring out average di¤erences in our dependent variables due
to a country’s general level of economic, political, or …nancial development. We also include
industry …xed e¤ects to account for industry-speci…c factors that may drive trade credit
and sales. Such variables may include the nature of an industry’s supplier or customer
structure (e.g., trade credit is likely more important in manufacturing than in services).
We further include year …xed e¤ects to account for time-speci…c e¤ects that a¤ect all
sample …rms, such as global economic conditions. In some of our speci…cations, these
individual …xed e¤ects are spanned by the set of …xed e¤ects that include interactions,
implying that they cannot be separately identi…ed and estimated. Finally, we include
13

in some speci…cations …rm …xed e¤ects to absorb time-invariant heterogeneity at the …rm
level. Firm …xed e¤ects identify the e¤ects of debt enforcement from changes in the default
probability of the same …rm over time. Note that adding these various …xed e¤ects causes
the debt-enforcement variable, unless it is interacted with the default probability, to drop
out in our regression estimates.
3.2.2

Di¤erences-in-Di¤erences Model

A concern about our …rst empirical model is that country-level variables may drive our
results. Our cross-country model tries to account for this possibility by saturating the
model with di¤erent …xed e¤ects. To further mitigate this concern, we exploit a 2005
bankruptcy reform in the United States. As we explain in detail in Section 5, this reform
strengthened debt enforcement and we use it to run the following di¤erences-in-di¤erences
model:
yi;t =

0

+

+

1 Def ault

3 Def ault

P robabilityi;t

P robabilityi;t +

P ost Ref ormt +
c Controlsi;t

+

i

2 P ost

Ref ormt

+ "i;t

where the dependent variable yi;t is again either Trade Credit or Sales/Assets, and Post
Reform is a dummy variable that equals one for the years after the reform (i.e., after
2005). Controlsi;t is a vector with the same …rm characteristics as in the cross-country
regressions. We further include …rm …xed e¤ects to absorb time-invariant heterogeneity
at the …rm level and cluster standard errors at the …rm level. Our regressions focus on
two di¤erent event windows around the reform— a wider one, spanning two years before
and after the reform, and a narrower one, spanning one year before and after the reform.
The key coe¢ cient of this model is

1.

We predict a positive value for this coe¢ cient,

indicating that …rms with a higher default probability have access to more trade credit
and sell more to customers after the reform.
We expand this analysis to study the e¤ects of the reform for speci…c industries for
which we expect stronger or weaker e¤ects once debt enforcement becomes stricter. Specif14

ically, we test whether the increase in trade credit is stronger among distressed …rms that
rely on non-standardized inputs, such as services or specialized machinery or equipment.
We perform this sample partition since non-standardized inputs are especially likely to lose
value in bankruptcy, making suppliers more sensitive to whether or not a distressed …rm
avoids bankruptcy. Therefore, the e¤ect of the reform on trade credit should be stronger
for distressed …rms that rely more on suppliers of such non-standardized inputs. Similarly,
we test whether the increase in sales is stronger among distressed …rms that o¤er more
warranty services. Here the idea is that customer fears about a …rm’s potential bankruptcy
make a bigger di¤erence in sales for products for which warranty services are relatively
important, since they will be less willing to buy those products. Our model in the appendix formalizes the intuition for these tests. To broaden our analysis, we complement
the analysis of the U.S. reform with two bankruptcy reforms in Germany and Brazil.

4.

Cross-Country Evidence

4.1

Overall E¤ects of Stronger Debt Enforcement

We start by investigating whether …rms with a higher default probability have access
to more trade credit if debt enforcement in bankruptcy is stronger. Table 3 reports in
Columns (1) through (7) regressions that explain Trade Credit. As motivated above,
Columns (1) and (2) reports results that saturate our model with country-by-industry …xed
e¤ects, Columns (3) and (4) with country-by-year …xed e¤ects; and Columns (5) through
(7) with …rm …xed e¤ects. Next to using Default Probability directly, our regressions also
include tercile dummies (calculated by country) for the probability of default. We do this
to ensure that our results are driven by the subset of …rms that are close to default (top
tercile of Default Probability).
We also report in Column (6) a regression that controls for the e¤ect of creditor rights
across …rms with di¤erent default probabilities, using the measure proposed in La Porta et
al. (LLSV, 1998). We include this speci…cation to contrast the e¤ect of the DHMS debt-
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enforcement variable with the one obtained using the LLSV index. As explained above,
the LLSV index captures formal creditor rights in a country, but not the extent to which
these rights are enforced in practice. Naturally, both indices are correlated, as re‡ected
by the positive correlation of Creditor Rights and Debt Enforcement in Appendix Table
2. However, this correlation is only 51% in our sample, indicating that creditor rights are
weakened in certain countries by a lack of enforcement.
The regression estimates in Table 3 provide across all speci…cations evidence consistent
with Hypothesis 1. Speci…cally, we …nd strong evidence that …rms with a higher default
probability have access to more trade credit if debt enforcement is stronger. To evaluate the
economic magnitude of the estimated e¤ects, we compare trade credit of distressed …rms
(default probability in the 90th percentile, which equals 0.34) in countries with the lowest
(index value of 0) and highest (index value of 1) scores for debt enforcement. The estimates
in Column (1) imply that trade credit is 1.6 percentage points higher if a distressed …rm
is located in a country with strong debt enforcement. This is a meaningful e¤ect, as it
equals about 13% of the sample standard deviation for trade credit, which equals 0.124.
This e¤ects is estimated from a comparison of …rms within the same industry in the same
country, taking care of the concern that variation coming from countrywide industry shocks
may drive our results. The estimates in Column (3) show similar results when comparing
…rms within the same country at the same point in time. While the standard errors of
the estimated e¤ect are slightly higher compared to Column (1), the magnitude of the
estimated coe¢ cient with country-by-year …xed e¤ects is virtually identical to the one
with country-by-industry …xed e¤ects.
The results in Columns (2) and (4) further indicate that the e¤ects are driven by …rms
with the highest default probability: the coe¢ cient of the interaction term of the toptercile dummy and Debt Enforcement is positive and highly statistically signi…cant, while
the corresponding coe¢ cient for the lowest tercile dummy is statistically insigni…cant and
close to zero. Interestingly, in the horse race between the debt enforcement and creditor
rights indices in Column (6), only the interaction between Debt Enforcement and Default
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Probability is positively and signi…cantly related to trade credit. This indicates that what
matters for the supply of trade credit to distressed …rms is not the mere promise of strong
creditor rights, but also their actual enforcement in practice.
Having looked at suppliers of trade credit, we next study whether …rms closer to distress
are able to sell more products to their customers if debt enforcement in bankruptcy is
stronger. Table 4 reports regressions similar to those in Table 3, but replace trade credit
with sales over assets. We continue to include di¤erent …xed e¤ects to mitigate the concern
that the results could be driven by heterogeneity at the country-industry, country-year,
country, industry, year or …rm level.
The regression estimates show that customer sales are signi…cantly higher for …rms
closer to default if debt enforcement in bankruptcy is stricter. In economic terms, we again
…nd meaningful e¤ects, using the same comparison as above. Based on the estimates in
Column (1), sales to assets are 6.3 percentage points higher if a distressed …rm is located
in a country with strong debt enforcement, which equals about 9% of the variable’s sample
standard deviation. As with trade credit, we continue to …nd that the interaction of debt
enforcement and default probability remains positive and signi…cant once we control for
formal creditor rights.
Finally, we run our analysis for robustness on the set of single-industry …rms, as sales
…gures for such …rms closely map into their respective market shares when using industry
…xed e¤ects.8 The regressions in Columns (8) and (9) show that stronger debt enforcement
helps single-industry …rms in …nancial distress lose less market share than single-industry
…rms in weaker debt enforcement countries. Overall, the results in Table 4 support Hypothesis 2.

4.2

Heterogeneity in the E¤ects of Debt Enforcement

We next expand our analysis to further explore how stricter debt enforcement depends on
a …rm characteristics and the economic environment. We study two important factors that
8

Getting data on market shares directly is di¢ cult, as large parts of customer markets, especially in
less developed countries, are in the hands of private …rms.
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should provide us with variation in the ex-ante probability that a …rm successfully restructures out-of-court: (i) a country’s …nancial system (bank- versus market-based); and (ii) a
…rm’s …nancial constraints. Out-of-court restructurings should be more likely in countries
with bank-based …nancial systems, as they usually feature a higher concentration of debt
providers, which facilitates out-of-court restructurings (Gertner and Scharfstein, 1991).
Similarly, less-…nancially constrained …rms should …nd it easier to access alternative ways
of funding in times of distress, making out-of-court restructurings more likely. Hence, we
predict that our results should be stronger in countries with bank-based …nancial systems
and among less-…nancially-constrained …rms.
To proxy for bank-based versus market-based …nancial systems, we use a country’s
ratio of bank credit to total private sector funding as a proxy (Beck et al., 2000). We
use two proxies to capture the e¤ects of …nancial constraints. The …rst measure is calculated at the …rm level and measures a …rm’s asset tangibility. As argued in Almeida and
Campello (2007), assets that are more tangible sustain more external …nancing because
they mitigate contractibility problems. Our second measure is calculated at the industry level and measures whether a …rm operates in an industry with high or low external
…nancial dependence (Rajan and Zingales, 1998).
As predicted, the regressions in Table 5 show that our results are concentrated among
…rms that operate in bank-based …nancial systems, and among …rms that are less …nancially constrained. The estimated coe¢ cients for …rms in bank-based systems are roughly
twice the size compared to those of …rms in market-based systems, for which the estimated
coe¢ cients are also statistically insigni…cant. Similarly, the coe¢ cients are much larger for
…rms with high asset tangibility compared to those with low tangibility (e¤ects are again
insigni…cant for those). However, we note that the e¤ects are somewhat less strong for
our industry-level measure of …nancial constraints. For this measure, we …nd statistically
signi…cant e¤ects for both sets of …rms, though the magnitude of the e¤ects is again larger
for less-constrained …rms.
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5.

U.S. Bankruptcy Code Reform

5.1

Institutional Details

The Bankruptcy Abuse Prevention and Consumer Protection Act (BAPCPA) was passed
by Congress on April 14, 2005 and became e¤ective on October 17, 2005. Though its main
focus was on consumer bankruptcies, it also led to a considerable increase of creditor protection in Chapter 11. We focus on two features of this reform. First, the reform introduced
a mandatory cap of 18 months on a debtor’s exclusive period to …le a reorganization plan,
and a cap of 20 months on the plan’s acceptance. Prior to the reform, courts had wide
latitude in giving extensions beyond these periods. A related change was the introduction
of a cap on the time debtors have to delay the decision to assume or reject leases (from
unlimited to seven months).9 Such caps are important as they cut through debtors’ability
to protract bankruptcy proceedings, and hence curtail their ability to demand concessions
from creditors to avoid delay.10
Second, BAPCPA enhanced the protection of trade creditors by increasing their chances
for full repayment of goods delivered within 20 days prior to a bankruptcy …ling. Additionally, the reform strengthened trade creditors’ rights to reclaim goods delivered to a
…rm by extending the reclamation period from 10 to 45 days prior to a bankruptcy …ling.
The model in Section 2 explicitly captures the e¤ect of such changes in bankruptcy law.
It shows that improving the recovery likelihood for trade creditors reduces indirect costs
by improving the access to trade credit. Furthermore, it shows that setting stricter caps
on debtors’ abilities to protract negotiations reduces indirect distress costs in general—
9

Leasing can be viewed as an arrangement between secured and unsecured debt …nancing. If the
debtor assumes the lease, she has to continue the scheduled payments. Furthermore, the lease becomes
a post-petition liability giving the lessor e¤ectively a …rst-priority claim. If the debtor rejects the lease,
she has to return the asset to the lessor, and the lessor’s claims are considered unsecured in bankruptcy
(see Eisfeldt and Rampini, 2009). Overall, the very existence of a cap on debtors’ ability to protract
negotiations signi…cantly a¤ects the distribution of bargaining power in restructurings.
10
Other provisions weakening the debtors’position in bankruptcy include a restriction on the use and
size of management bonuses and severance payments, and an extension of the fraudulent conveyance lookback period (Haines and Hendel, 2005; Miller, 2007). The new code also substantially curtails bankruptcy
judges’discretion in dismissing or converting cases to Chapter 7.
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also those related to the likelihood of retaining customers— by reducing the probability
that a distressed …rm …les for bankruptcy. Indeed, consistent with our predictions, the
bankruptcy law literature argues that the weaker position of debtors after the reform has
led to more out-of-court reorganizations (Morrison, 2009). Indicative of this, Appendix
Figure 1 shows that there is a sharp drop in Chapter 11 …lings following the 2005 reform.
Our predictions are also consistent with the general view of practitioners regarding
the consequences of the U.S. reform: “as a result, business reorganizations are down [...]
and restructuring outside of bankruptcy law has increased [...]. It is clear that the time
pressures and expenses BAPCPA imposes on debtors give secured lenders more power
than ever to negotiate favorable workout terms and, to a large extent, control the debtor’s
destiny”(Bohn, 2007).

5.2

Empirical Results

Table 6 presents di¤erent regressions to test for the e¤ects of the 2005 U.S. bankruptcy
reform. Following our previous analysis, we report in Columns (1) through (3) regressions
that explain trade credit, and in Columns (4) through (6) regressions that study customer
sales. Hypotheses 1 and 2 imply that both measures should increase after the bankruptcy
reform, especially for …rms that are closer to default. The sample in these regressions
consists of publicly listed …rms from the United States, and we provide regressions for two
event windows around the 2005 U.S. bankruptcy reform (2003 to 2007 and 2004 to 2006).
All regressions include …rm …xed e¤ects as well as a set of …rm-level control variables.
Table 6 provides strong evidence that …rms with a higher default probability have
better access to trade credit and higher sales after the reform. Speci…cally, we …nd that
the di¤erences-in-di¤erences estimate of Post Reform times Default Probability is positive
and signi…cant for both dependent variables and across both event windows, providing
further support for Hypotheses 1 and 2. As in the previous tests, we continue to …nd that
the overall e¤ects are driven by …rms in the top tercile of Default Probability (see Columns
(3) and (6)).
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The economic e¤ects of the reform are meaningful. The coe¢ cient estimate in Column
(3) implies that trade credit increases by 0.8% more after the reform for a …rm with a high
default probability (top tercile), compared to a …rm with an average default probability
(middle tercile). This di¤erence equals about 9% of the pre-reform average of the tradecredit variable during the years 2003 to 2004 (0.086). For sales over assets, the coe¢ cient
estimate in Column (6) implies that Sales/Assets increases by 5.5% more after the reform
for a …rm with a high default probability (top tercile), compared to a …rm with an average
default probability (middle tercile). This di¤erence equals about 5% of the pre-reform
average of the sales-over-assets variable during the years 2003 to 2004 (1.11).
To corroborate our interpretations of the e¤ects of the reform, we examine in Table
7 whether the previous results are concentrated among the …rms for which we expect
stronger e¤ects. Speci…cally, we test whether the increase in trade credit is stronger among
distressed …rms that rely on non-standardized inputs. Trade creditors providing nonstandardized goods have more to gain if a …rm avoids bankruptcy, as the value of nonstandardized inputs is likely to erode more strongly in bankruptcy. Thus, we expect that
an increase in debt enforcement has a particularly strong e¤ect for the …rms dealing with
trade creditors that supply non-standardized goods.
We …nd strong support for this argument in Table 7. In Columns (1) and (2) of this
table, we split the sample …rms based on the extent to which di¤erent industries rely more
or less on standardized inputs (see Section 3.1 for de…nitions). The regressions show that
the increase in trade credit after the reform is concentrated among the …rms in industries
that depend more strongly on non-standardized inputs. Speci…cally, the coe¢ cient of
the di¤erences-in-di¤erences estimator equals 0.035 and is highly signi…cant for distressed
…rms relying on less-standardized inputs (Column (1)). By contrast, the same coe¢ cient
is much smaller (only 0.007) and statistically insigni…cant for …rms operating in industries
that rely on more-standardized inputs (Column (2)).
Finally, we test whether the increase in sales is stronger among distressed …rms that
o¤er more warranty services. The reason is that these …rms should be more strongly
21

exposed to their customers’bankruptcy fears, as warranty promises have little value when
…rms are bankrupt. To investigate this argument, we split the sample …rms based on
the industry classi…cations in Kale et al. (2013) (see Section 3.1 for de…nitions). Our
expectation is that the e¤ects of the reform should be stronger for …rms o¤ering more
warranty services. Consistent with this prediction, we …nd that the sales increase is larger
among distressed …rms in industries that o¤er more warranty services. Speci…cally, the
di¤erences-in-di¤erences estimate is twice as large for high-warranty-intensity …rms than
low-warranty-intensity …rms, and for the latter the e¤ect is even statistically insigni…cant.

6.

Evidence from Other Reforms

As a robustness test and to broaden our results, we study two additional major bankruptcy
law reforms, one in Germany and one in Brazil. The main objective of the German reform
in 2012 was the rescue and reorganization of …rms in distress, by making it easier for …rms
to avoid ine¢ cient liquidations and by providing incentives for out-of-court restructurings.
The key change in the new bankruptcy law to achieve these objectives was the expansion
of creditor rights in bankruptcy. Under the new regime, creditors had stronger control over
the bankruptcy proceeding and a decisive in‡uence on the appointment of the insolvency
administrator. To facilitate out-of-court restructurings, the new law contained provisions
increasing the likelihood that pre-bankruptcy agreements between debtors and creditors
are honored by courts if the …rm …les for bankruptcy. The reform further made it more
di¢ cult to appeal a restructuring plan agreed by a majority of creditors.11 Based on our
model, we predict that these changes should lead indirect bankruptcy costs to go down
after the reform.
The second legal reform that we study for robustness took place in Brazil in 2005. This
reform increased the protection of secured creditors, giving them higher priority at the ex11

The reform further made it more likely that a debtor stays in control of the business, allowing for a selfadministered restructuring proceeding provided that a majority of creditors agree to it. This possibility
was already in place prior to the reform, but rarely used as it was di¢ cult to get the necessary court
approvals.
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pense of workers and tax authorities. Additionally, creditors were granted more rights in
the reorganization procedures, including the negotiation and voting for a reorganization
plan. Studying the Brazilian reform is interesting because it shows that strengthening
bankruptcy rights has little e¤ect if it does not go hand-in-hand with strong debt enforcement. This is for two reasons. First, the Brazilian reform introduced an automatic stay on
all litigations against a debtor, which arguably weakened debt enforcement (Favara et al.,
2017). Second, the reform’s implementation in practice was considerably delayed by court
congestion (Ponticelli and Alencar, 2016). The reform started to have an e¤ect across
the board only after a few years, but even in 2012, the average recovery rate of secured
creditors was just 20% (compared to 80% in the U.S.), and the average bankruptcy case
took over four years to resolve. Due to these circumstances, we expect weaker results for
the Brazilian reform.
Table 8 contains di¤erences-in-di¤erences regressions for two event windows around the
respective bankruptcy reforms (similar to Table 6). The regression estimates in Column
(1) through (4) show that the German reform had a positive e¤ect on both trade credit
and customer sales. For both variables, we …nd that …rms with a higher default probability
have better access to trade credit and higher sales after the reform. These …ndings con…rm
our prediction that indirect bankruptcy costs should decrease when a restructuring out-ofcourt becomes more likely. Re‡ecting the more ambiguous nature of the Brazilian reform,
we cannot …nd corresponding results in Columns (5) through (8).

7.

Conclusion

This paper analyzes the e¤ects of debt enforcement in bankruptcy on two important sources
of indirect costs of …nancial distress: reduced access to trade credit from suppliers and
forgone sales to customers. Our prediction is that strong debt enforcement in bankruptcy
reduces indirect distress costs in two ways: (i) by increasing the likelihood of out-of-court
restructurings, which makes it more likely that stakeholders like customers and trade

23

creditors will continue doing business with the …rm; and (ii) by improving the recovery
rate of trade creditors through explicit legal provisions.
We …nd support for this prediction both from a large panel of …rms from 40 countries
with heterogenous debt-enforcement characteristics, and from a di¤erences-in-di¤erences
analysis around an important reform in U.S. bankruptcy law. We show that …nancially
distressed …rms— the …rms for which the strength of debt enforcement in bankruptcy
should matter the most— have better access to trade credit and higher sales when debt
enforcement is stronger. In our di¤erences-in-di¤erences analysis, we show that these
e¤ects of stricter debt enforcement are concentrated among …rms that rely more on nonstandardized inputs. These are …rms where trade creditors are particularly anxious that
bankruptcy is avoided. We further show that the results are stronger among …rms that
o¤er more warranty services; these are …rms where customers are particularly interested
that the …rm avoids bankruptcy as warranties are otherwise worthless.
Our results suggest that stronger debt enforcement in bankruptcy can help economize
on indirect distress costs and induce a more-e¢ cient restructuring environment prior to
bankruptcy. This …nding is important, as indirect distress costs can be substantial. A
better understanding of their determinants should contribute to the current debate among
policy makers and academics about the costs and bene…ts of stronger debt enforcement.
Further research might investigate the role of debt enforcement as part of an overall welfare
analysis. In particular, there is currently little evidence on systematic di¤erences in postworkout performance across bankruptcy regimes. Furthermore, one could study whether
the threat of higher indirect distress costs has a positive e¤ect on ex-ante incentives prior
to bankruptcy. Such aggregate welfare analyses are likely to play a central role in the
design of future bankruptcy reforms.
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Appendix A.
A.1

Model

Model Set-Up

This appendix uses a two-period model to formalize the intuition behind our hypotheses.
We assume that the sole source of funding for a …rm, owned by an owner-manager (“she”),
is debt with repayments D1 at t = 1 and D2 at t = 2. Debt is provided by a creditor (“he”)
to fund a risky project at t = 0.12 At t = 1, the project returns one of three cash ‡ows:
xl with probability

and xm or xh , each with probability (1

1;

1 )=2.

We assume that

xh > D1 + D2 > xm > D1 > xl . At t = 2, the project again returns one of three cash ‡ows:
xl with probability
and

t

2,

xh with probability , or xm with probability (1

2

), where

are positive and their sum is less than one. We assume that is distributed on

;

according to the di¤erentiable cumulative density function F . Cash ‡ows are veri…able,
so the …rm must repay its creditor if it has su¢ cient cash. We employ three cash ‡ow
states, as we introduce below the possibility that the debtor gambles for resurrection after
t = 1. At t = 0, there is symmetric information, but at t = 1 the owner-manager becomes
privately informed about . Agents are risk-neutral and protected by limited liability, and
there is no discounting.
Bankruptcy vs. Workout If the owner-manager is in the low cash ‡ow state xl at
t = 1, she is in default. In this case, she …rst attempts to restructure D := D1 + D2 in
a workout and, if negotiations fail, she …les for bankruptcy. The …rst di¤erence between
these two alternatives is that the creditor has more information about

in bankruptcy.

This assumption is reasonable in light of the formal transfer of information and some
control rights to creditors upon bankruptcy. To simplify the exposition, we assume that
bankruptcy is resolved under symmetric information. The second di¤erence is that restructuring in bankruptcy is associated with a deadweight cost of . One can think of

as

the cost due to ine¢ cient courts and judges presiding over the restructuring or the cost of
12
Our focus on indirect costs requires us to take an ex-post perspective, taking the level of debt and
the probability of default as given. A more general welfare analysis would need to endogenize Dt and the
probability of default.
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bridging information asymmetries.13 As an alternative to restructuring in bankruptcy, the
…rm can be liquidated. Liquidation precludes the chance of earning cash ‡ows in t = 2,
but yields L < D, which is payable to the creditor.
To model indirect distress costs, we assume that before the outcome of the workout
negotiations becomes known, stakeholders, such as trade creditors and customers, decide
on whether to abandon the …rm. Their decision to withdraw business reduces the …rm’s
cash ‡ows by k, where 0

k

xl . We add more structure in the next section to analyze

how this decision is made.
Debt Enforcement in Bankruptcy To capture debt enforcement, we introduce an
intermediate date t = 1:5 in period 2. Following a bankruptcy …ling, if both parties do
not agree on a reorganization or liquidation before t = 1:5, the owner-manager can gamble
for resurrection. Gambling shifts probability mass to the tails, in that it increases the
likelihood of a high cash ‡ow to + ", and that of a low cash ‡ow to

2 + ".

This comes at

the expense of reducing the likelihood of a medium cash ‡ow xm . We assume that such risk
shifting in bankruptcy is not socially optimal, which is ensured by the following su¢ cient
condition:
2xm > xh + xl .

(A.1)

Furthermore, we assume that the owner-manager can delay a reorganization plan until
t = 1:5 with probability 1

, and the creditor can avoid such protracting with probability

. The ability of the owner-manager to “protract” re‡ects bankruptcy law features such
as the time available to the debtors to propose a reorganization plan, or the ability of the
creditors to enforce agreements made with the debtor prior to or after the bankruptcy
…ling. Thus,

captures both the strength of creditor rights and their actual level of

enforcement. For this reason we refer to

as “debt enforcement”in bankruptcy.

13

Clearly, the bankruptcy cost could further stand for indirect costs incurred after the bankruptcy
…ling, as well as for legal and administrative expenses.
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A.2

Debt Enforcement and Workout Likelihood

We next show that the probability of a workout, denoted by 0

1, endogenously

depends on debt enforcement. To solve the bargaining game following default at t =
1, we …rst derive the expected payo¤s of both parties at t = 2 in case of bankruptcy.
These payo¤s are the “outside options”if the workout negotiations fail and determine the
minimum both parties will bargain for in a workout. Re‡ected in the owner-manager’s
bankruptcy payo¤s is her ability to delay bankruptcy negotiations until t = 1:5 and gamble
for resurrection. Speci…cally, because the creditor is better o¤ when such gambling is
avoided, he needs to o¤er the owner-manager more than she would receive in bankruptcy
if she had no ability to protract. Thus, the mere threat of delay is su¢ cient to a¤ect
the split of bankruptcy proceeds even if delays do not eventually materialize. Given that
stronger debt enforcement limits the owner-manager’s ability to protract, it reduces the
need to o¤er her concessions.
LEMMA A.1 The owner-manager’s share of cash ‡ows in bankruptcy decreases with the
strength of debt enforcement in bankruptcy .
Since bankruptcy is costly, a workout is the more e¢ cient solution.14 However, information asymmetry between the creditor and the owner-manager can cause workout
negotiations to fail. Speci…cally, the creditor is worried that the owner-manager might
exaggerate her type

to obtain better restructuring terms. Unable to distinguish whether

this is the case, the creditor might prefer bankruptcy, where he has more information.
Thus, the trade-o¤ faced by the creditor is whether the potential cost savings

from

avoiding bankruptcy will compensate him for the expected loss from treating good and
bad borrowers the same in a workout. Stronger debt enforcement helps to tilt the scales
of this trade-o¤ in favor of a workout for a simple reason: It reduces the owner-manager’s
payo¤ in bankruptcy and, thus, reduces what she can bargain for in a workout. In the
14

We assume that the expected cost savings from bankruptcy is more valuable than the option to
liquidate the …rm in bankruptcy.
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extreme case in which the owner-manager can extract nothing in bankruptcy, she would
receive a negligible claim in an out-of-court restructuring. But then the cost of treating
both good and bad borrowers the same is also negligible compared to the potential cost
savings from avoiding bankruptcy. Hence, a workout is more likely.
PROPOSITION A.1 Stronger debt enforcement in bankruptcy

makes it more likely that

bargaining for a workout is successful.
Proposition A.1 does not explicitly derive the probability of a workout, as it does not
stipulate a speci…c bargaining protocol. However, it addresses the more general question
of when a protocol leading to a workout exists in the …rst place. Thus, restructuring in
a workout is more likely for any bargaining game if bankruptcy law speci…es stricter debt
enforcement, i.e., the probability of a workout

A.3

increases in debt enforcement .

Determinants of Indirect Costs of Financial Distress

We now model how a representative stakeholder, such as a trade creditor or a customer,
makes a decision whether to continue doing business with the …rm. Let b denote the
stakeholder’s bene…t from doing business with the …rm. Furthermore, let c denote the
stakeholder’s cost (e.g., the cost of the supplied goods or the price of a product), and
0

'

1 the fraction of b that the stakeholder can recover in bankruptcy in the case of

a restructuring (e.g., the recovery of trade credit or the usage of warranty services). We
assume that recovery is zero in case of liquidation, which occurs for L
i.e., if

is below some threshold

E [X

kj ],

.

A stakeholder agrees to do business with the …rm if and only if his cost is lower than
his expected bene…t:
c

( ; k; ) b + (1

( ; k; )) (1

F ( )) 'b:

(A.2)

The …rst term on the right-hand-side of (A.2) is the stakeholder’s expected bene…t if the
…rm avoids bankruptcy, while the second term is the stakeholder’s expected recovery in
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bankruptcy. Analyzing the factors a¤ecting the right-hand-side of (A.2), we obtain:
PROPOSITION A.2 A stakeholder is more likely to continue to do business with the …rm
if:
(i) debt enforcement in bankruptcy

is stronger;

(ii) his bankruptcy recovery rate ' is higher;
(iii) he expects that other stakeholders also continue doing business with the …rm (k is
low).
The e¤ect in (i) is stronger if the bankruptcy recovery rate ' is lower.
Part (i) of Proposition A.2 follows directly from Proposition A.1, as stronger debt enforcement makes a workout more likely. This e¤ect will be stronger when the stakeholder
expects to recover less in bankruptcy (' is low), as then the likelihood of bankruptcy avoidance will be of paramount importance to the stakeholder. Part (ii) is straightforward, as
an increase in what the stakeholder can recover from bankruptcy makes him less concerned
about it. Part (iii) highlights the importance of the market’s expectations regarding the
likelihood of achieving a workout. If the stakeholder believes that other stakeholders will
abandon the …rm (i.e., that k will be high), then he has a lower expectation of restructuring out-of-court, making it more likely that he also abandons the …rm. As a result, beliefs
become self-ful…lling. This implies that bankruptcy law can potentially act as a focal point
for coordinating stakeholders’beliefs and, thus, for the acceleration or deceleration of the
accumulation of indirect costs.

A.4

Discussion

The advantage of our model is that it allows us to derive empirical predictions in a simple
way. We could obtain similar predictions also di¤erently. For example, our model employs
a “waiting option”for the owner-manager during bankruptcy to capture debt enforcement;
alternatively, we could assume that, once in bankruptcy, the creditor can enforce quick
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liquidation with probability , which is again determined by bankruptcy law.15 It is also
worth noting that the argument that the creditor is more likely to use credit default swaps
when his rights in bankruptcy are weak further strengthens our results, as such insurance
increases the bankruptcy probability even more (Bolton and Oehmke, 2011).
It is interesting to relate our model to Garlappi et al. (2008), Favara et al. (2012),
and Davydenko and Strebulaev (2007), who study how equity and debt risk depend on
bargaining power in bankruptcy. In their models, shareholders with stronger bargaining
power have an incentive to default strategically, which reduces equity risk at the expense
of creditors. Our model complements their setting along two dimensions, as we explicitly
model workouts as an alternative to bankruptcy and show that workouts are more likely
if debt enforcement is stricter.
Our model can be modi…ed to make the timing of default a strategic choice. Strategic
default, then, corresponds to the …rst attempt to renegotiate out-of-court, and the e¤ect of
bankruptcy law enters again through the outside options of both parties if a workout fails.
It is straightforward to show that in such a case the owner-manager defaults earlier when
she can extract more from bankruptcy (Favara et al., 2012). To the extent that creditors
cannot infer all of the manager’s private information from the default timing (e.g., because
they do not observe the …rm’s day-to-day cash ‡ows), Proposition A.1 continues to hold.
Thus, default and bankruptcy are more likely under a less creditor-friendly regime also in
a dynamic extension of our model. An important insight from such a dynamic extension is
that indirect costs reinforce each other. Once the …rm starts accumulating indirect distress
costs, default and bankruptcy become even more likely. This reinforces bankruptcy fears
of stakeholders, making it even more likely that they abandon the …rm and triggering even
more indirect distress cots.
15

Assume, then, that quick liquidation is (in some cases) socially ine¢ cient: It gives the creditors a higher
expected repayment, as it increases the repayment in the low-cash-‡ow state, but, it disproportionately
limits the upside and, hence, the owner-manager’s expected payo¤. It is now the owner-manager who must
“pay” the creditors (with probability 1
) not to liquidate the …rm by giving up a higher participation
on the upside.
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Appendix B.

Proofs

Proof of Lemma A.1. Let K := +k be the sum of all bankruptcy costs incurred upon
a bankruptcy …ling. Given limited liability, the owner-manager’s option value of waiting
is the di¤erence in her expected payo¤ from waiting to accept/reject a reorganization plan
until t = 1:5 and her expected payo¤ from not protracting:
O := (1
where

) maxf0; E [X

K

Dj

]

E [X

K

Dj ] 1N L g;

(B.1)

stands for the decision to protract and gamble; the expectation is with respect

to the cash ‡ow realization X = fxl ; xm ; xh g; and 1N L is an indicator function taking the
value of one if the …rm is not liquidated. Recall that L < D implies that the owner-manager
would receive nothing in liquidation.
Given that D > xm and the parameter restriction in (A.1), the owner-manager’s payo¤
from protracting (B.1) is positive, while protracting is just costly for the creditor. To
induce resolution at t = 1, the creditor must therefore additionally o¤er the owner-manager
at least O-more than her expected payo¤ in bankruptcy. Without loss of generality, we
assume that the creditor can make a take-it-or-leave-it o¤er, replacing the creditor’s old
claim for an equity stake (1

( )).16 The stake

( ) left to the owner-manager must

make her at least as well o¤ as protracting and must, thus, satisfy
E [X K Dj ] 1N L + O
max fL; E [X Kj ]g
(1
) E [X K Dj ] + E [X K
=
max fL; E [X Kj ]g

( ) =

where max fL; E [X

Dj ] 1N L

:

Kj ]g takes into account that the …rm is liquidated if L > E [X

(B.2)
Kj ].

Note that there are more liquidations if the ine¢ ciencies in bankruptcy ( ) is higher. For
use below, we denote with

the cuto¤ type above which restructuring is optimal. Taking

the derivative of (B.2) with respect to , we have that
16

( ) is decreasing in . Q.E.D.

Who makes the o¤er a¤ects the division of surplus, but not the qualitative predictions. The same is
true regarding the choice of new security.
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Proof of Proposition A.1. We apply the Revelation Principle to show that there is a
mechanism leading to a workout only for high values of . A direct revelation procedure is
a pair of functions f! ( ) ; RW O ( )g, where ! ( ) is the probability that the creditor agrees
to a workout in which he receives RW O ( ). Taking into account that a failed workout leads
to bankruptcy, the incentive constraints ensuring truthful reporting can be simpli…ed to
! ( ) E [X
!

where

0

0

; 2

k

E X

;

RW O ( ) j ] + (1
k

RW O

0

j

+ 1

! ( )) (max fL; E [X
!

0

Kj ]g

(max fL; E [X

E [RB ( ) j ]) (ICM )

Kj ]g

E [RB ( ) j ])

, RB ( ) is the creditor’s payo¤ in bankruptcy under symmetric infor-

mation, and where the expectation is with respect to X = fxl ; xm ; xh g. The participation
constraints of the owner-manager and the creditor are
E [X

k

RW O ( ) j ]

(max fL; E [X Kj ]g E [RB ( ) j ])
Z
! ( ) E [RW O ( ) RB ( ) j ] dF ( )

0; 8

(IRM )

0:

(IRC )

From the incentive constraint (ICM ), achieving a workout with probability one implies that
the creditor must o¤er the same contract RW O to all .
Suppose that the creditor and the owner-manager engage in a debt-for-equity swap.
(The same argument obtains regardless of the creditor’s new security). Satisfying (IRM )
is most di¢ cult for type . Hence, taking into account the manager’s outside option in
bankruptcy (B.2), the owner-manager’s equity stake in a workout must be at least

WO

=

(1

) E [X

K

Dj
E X

]+ E X
kj

K

Dj

1N L

:

(B.3)

Plugging in (B.3) and (B.2) into (IRC ), an out-of-court deal is better for the creditor
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than entering bankruptcy if
0

(1

W O)

E [X

(1

Z

)E X

Z

Z

(1
(E [X
0
@

(1

K

) E [X

k]

Z

kj ] dF ( )
E X

=

=

Z

Dj

E X

max fL; E [X
K

)E X

K

) E [X

( )) max fL; E [X

kj

Dj

max fL; E [X

((1

(1

]

K

!R

Dj

1N L

K

Dj ] 1N L

Kj ]g
E [X

Kj ]g dF ( )
E [X
!

kj ] dF ( )

E X

kj

dF ( )

Kj ]g) dF ( )
Dj
K

+ E X
Dj

(B.4)

(B.5)
E[X kj ]
E [X kj ]

K

Dj

1N L

] + E [X

K

Dj ] 1N L )

1

A dF ( (B.6)
):

This expression has a simple interpretation. Expression (B.5) is the expected social surplus
gained from restructuring. The term in brackets of expression (B.6) is the owner-manager’s
information rent, which expresses how much the owner-manager bene…ts from a workout
over bankruptcy given her private information about . That information rent is zero for
= , but it decreases in

and is, thus, positive for lower types. Hence, the creditor

agrees to a restructuring if the owner-manager’s expected information rent in (B.6) is not
larger than the expected e¢ ciency gain from restructuring (B.5).
The likelihood

that the …rm restructures out-of-court depends on whether (B.4) can

be satis…ed. Taking the partial of (B.6) with respect to , we obtain
Z

E [X
E X

K
K

Dj ]
Dj 1N L

!

E [X
E X

kj ]
kj

E [X
E [X

K
K

Dj ]
Dj ] 1N L

!!

dF ( )
(B.7)

Observe now that E [X
E [X

K

Dj

]

E [X

Dj ] and E [X

K
K

kj ] increase in , while the di¤erence

Dj ] is negative and independent of . We, thus, have

that expression (B.7) is positive.
The above analysis answers the question whether there is a mechanism leading to a
workout. In practice, this further depends on the speci…c bargaining protocol. Thus, the
overall predictions of the above analysis is that workouts are more likely to succeed (i.e.,
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is higher) if (B.4) is more likely to be satis…ed. Thus, we predict that

@ ( ;k; )
@

> 0.

Furthermore, the partial of the RHS of (B.4) with respect to k is negative, and with
respect to

positive, implying that

@ ( ;k; )
@k

@ ( ;k; )
@

< 0, and

Proof of Proposition A.2. De…ning A ( ; '; k; ) :=

> 0. Q.E.D.

( ; k; )+(1

( ; k; )) (1

F ( )) ',

the stakeholder’s decision in (A.2) is to do business with the …rm if and only if c <
A ( ; '; k; ) b. Thus, we only need to check the e¤ect of the parameters on A ( ; '; k; ).
Taking the partials of A ( ; '; k; ) with respect to

and ' we obtain

@A ( ; '; k; )
@ ( ; k; )
=
(1 ' (1 F ( ))) > 0
@
@
@A ( ; '; k; )
= (1
( ; k; )) (1 F ( )) > 0:
@'
The partial with respect to

is indeterminate as

@ ( ; k; )
@A ( ; '; k; )
=
(1
@
| @{z
}

' (1

F ( )))

(1

( ; k; )) '

+

@F ( ) d
:
d
| @{z } |{z}
+

+

Finally, suppose that a stakeholder considers the overall size of k to be independent of his
decision. We then have
@A ( ; '; k; )
@ ( ; k; )
=
(1
@k
@k

(1

F ( )) ') < 0:

This leads to a self-reinforcing e¤ect of beliefs: If all stakeholders believe that k is high, it
is more likely that they view A ( ; '; k; ) as low, making it more like they abandon the
…rm, and vice versa.
Finally, we show that the e¤ect of stronger debt enforcement is stronger when the
potential for recovery in bankruptcy ' is lower:
@ 2 A ( ; '; k; )
=
@ @'

@ ( ; k; )
(1
@

Q.E.D.
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F ( )) < 0:

Appendix C.

Debt Enforcement Index

The construction of our debt enforcement index is based on the DHMS survey data. We
follow the same construction as in Favara, Schroth, and Valta (2012, 2017) and measure
the level of enforcement based on 16 individual indicators. The resulting index takes values
between 0 and 1 and is calculated as the average of the non-missing binary (0 if no, 1 if
yes) indicators that are listed below. When a variable x decreases debt enforcement, we
take 1

x to construct the index (the variable names used by DHMS in their data set are

included in parentheses):
Factors that strengthen debtors’ bargaining power in default negotiations and, thus,
weaken debt enforcement:
1. Automatic stay on enforcement: Secured creditors may enforce their security upon
commencement of insolvency proceedings (1 scsstay);
2. Automatic stay on lawsuits: Lawsuits against the …rm are automatically stayed upon
commencement of insolvency proceedings (1 lawsc);
3. Reorganization attempt required: The …rm must …rst attempt reorganization before
proceeding to liquidation (1 attemreo);
4. Management remains: Management is not automatically dismissed or must not be
supervised or seek approval from the insolvency administrator or court for decisions
in the ordinary course of the business (1 mancont);
5. Case proceeds on claim amount dispute: The insolvency case is not automatically
suspended when a creditor disputes a claim amount or if the claim amount cannot
be appealed at all (1 disclai);
Factors that weaken debtors’bargaining power in default negotiations and, thus, strengthen
debt enforcement:
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1. Out of court seizure and sale: Secured creditors may seize and sell their collateral
without court approval, judgement, or enforcement (ooc);
2. No judge for enforcement: Secured creditors may enforce their security either in an
enforcement court or out of court without …rst obtaining a judgment authorizing it
to do so (sumjud);
3. Floating charge: The assets or the entire business can be pledged as collateral (‡oating);
4. Case proceeds on appeal of insolvency: The insolvency case is not automatically
suspended upon appeal of the order initiating the insolvency process or the insolvency
order cannot be appealed at all (apporde);
5. Case proceeds on appeal of liquidation: The sale in liquidation is executed even
on appeal of the liquidation order or a liquidation order cannot be appealed at all
(appsal);
6. Automatic trigger for liquidation: An automatic trigger mechanism (e.g., based on
the period of default or ratio of assets to liabilities) can initiate insolvency (trigliq);
7. Firm must cease operating: A defaulting …rm must cease operations upon commencement of insolvency proceedings (opceas);
8. Creditor approves administrator: Secured creditors have the right to approve the
appointment of the insolvency administrator (whoapp);
9. Creditor dismisses administrator: Secured creditors may dismiss or must approve
the dismissal of the insolvency administrator (dismiss);
10. Creditor votes directly: Secured creditors vote directly (rather than in a committee
or not at all) on the reorganization plan (scvotdir);

36

11. Proof of reorganization prospects: The …rm must submit proof of reorganization
prospects before reorganization proceedings may commence (proofreo).
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