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A trade credit explanation based on the agencyrthdegal factors and credit contagion

CHAPTER | - INTRODUCTION TO THE STUDY

[.1. Introduction

The objective of this introduction is to afford awerall picture of this study. The
arguments presented in this section are offereghtmw, in the first place, the main
motivation for this study and its relevance, aslwsla preliminary overview of the broad
research on the main determinants of trade créwlitsecond place, we describe the
characteristics of different institutional enviroants that in our view have an impact on the

trade credit extension. Finally, we present ouectiyes and the structure of the study.

|.2. Motivation for the study and relevance

Corporate finance decision-making is often splibithree different focal points,
capital structure, capital budget and working apiCapital structure has been widely
studied by financial scholars and has to do withnating the question: what is the optimal
combination of sources of finance? The capital etidiecision consists of making the
optimal choice from among the different long temwvdstment opportunities faced by a
firm. The working capital decision embraces, mainbash management, inventory
decisions and trade credit policies. The extensiomade credit and its use by firms is the
main subject of this thesis.

Trade credit is widely used by firms among différeountries around the world.
Although its use presents variations among firnasnfdifferent countries, it represents a
high proportion of the firm’s assets, sometimesoaating for more than a quarter of them.
Its importance as a source of finance by firmsgeigd the interest of scholars in studying
its determinants. Indeed, the question of why fiertend trade credit instead of leaving
this function to financial intermediaries should doeswered. With the aim of respond this
guestion scholars have sought the main trade aetBtrminants in different ways. Some of

them divided trade credit determinants into finahcoperational and commercial types.

1
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Others have divided them into time-invariant amaetivariant determinants. Several studies
have focused on trade credit extension, othergautetcredit demand. A number of them
have concentrated on trade credit in transitiomenuoes or in developing countries and
quite a few on trade credit during economic crises.

Although all these studies have shed some lightrade credit motivations, we
believe that there is still a lack of knowledge atbtvade credit in the existing literature.
Indeed, models used to take in account only oneoagh in explaining trade credit.
According to the financial view, trade credit igexded from firms with widespread access
to credit from financial intermediaries to credinstrained firms. Papers based on the
transaction costs argument posit that supplierenektredit to buyers because they have
advantages over banks in acquiring information alsagtomers’ creditworthiness. Papers
supported by commercial arguments argue that fofsnknown reputation must sell on
credit to allow clients to access product qualigfdoe paying for it. We understand that
trade credit may be determined by a trade-off betwmore than one theory. Indeed, when
information between buyers and sellers is asymmetrade credit will be extended to
allow clients to check the real quality of the pwotl bought. However, in asymmetric
information conditions, suppliers may tighten thermis of credit since buyers’
creditworthiness is doubtful. Another type of laauim trade credit studies concerns the
influence of legal aspects such as creditors’ ptaie and accounting systems in trade
credit usage. Finally, trade credit practices dygeonomic crises are also little known as

is the possibility of trade credit contagion.

|.3. The different environments that have an immactrade credit
supply and demand.

I.3.1. Legal aspects

Legal rules vary greatly among countries and inflige corporate finance patterns.
These legal rules embrace different aspects antelated to the legal origin of a country.
According to La Porta et al. (1998), commercialdaave derived from two legal traditions:

common law and civil law. The first has its origmEngland and the latter derives from



A trade credit explanation based on the agencyrthdegal factors and credit contagion

Roman law. Three major legal families gave risentwlern civil law: French, German and
Scandinavian.

La Porta et al. (1998) affirm that the common-laamily embodies the law of
England and those laws based on English law, thahe former British colonies such as
United States, Canada, Australia, India, and otlsersh as Israel, Kenya, Malaysia,
Nigeria, Pakistan, Singapore, South Africa, Sri kanThailand, Zimbabwe, etc. In
addition, they affirm that the French commercialeavas written under Napoleon in 1807
and was spread by his army to Belgium, the Nethddaand Italy. It influences
Luxembourg, Portugal and Spain and, since PortaigdlSpain had had empires since the
navigation discovery era, all their colonies weréurn also inspired by French civil law, as
is the case of Argentina, Brazil, Chile, ColombEguador, Mexico, Peru, Uruguay,
Venezuela, and so on. Furthermore, they say thatGarman Commercial Code was
written in 1897. This legal tradition was adoptsdcbuntries such as Austria, Japan, South
Korea, Switzerland, Taiwan, and others. Scandimagiail law was adopted especially by
the Nordic countries, Denmark, Finland, Norway &ueeden.

Some of the differences in legal features amongntt@ms include the level of
investors’ legal protection, the level of creditdegal protection, the enforcement of laws
and the accounting standards. Although all theatfes may influence financial patterns
of firms, we believe that two of them have a paitic impact on trade credit usage among
firms from different countries: the level of creati$’ protection and the level of accounting
standards. Following, we present some charactgisfiboth aspects, and in Chapter 3 we
present the study of their influence on the tragelit extended.

The aspects regarding the level of creditors’ mtiw@ considered in this work follow
the analysis made by La Porta et al. (1998) ofgiweeral strategies of a creditor dealing
with a defaulting firm: liquidation and reorganimat. They create a creditor rights index
that considers four features: i) when creditor eomss required in the reorganization
procedure; ii) when secured creditors are rankesd fin the distribution of the proceeds
from a bankrupt firm; iii) when, during reorganizat, an official is appointed by the
creditors or by the judge to be in charge of therapon of the firm, and; iv) when secured
creditors can take collateral from firms going tngh reorganization without waiting for

the reorganization to finish. Based on the foureatp described above, La Porta et al.
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(1998) affirm that the legal origin matters in flegel of creditor protection. According to
them, countries from Common-law systems offer tighést level of creditor protection
and countries based on French Civil-law offer tloesi

The influence of the level of creditor protectiam tbade credit policies has to do with
the fact that the trade credit extended is expetiele negatively related to customers’
credit risk. As a consequence, in countries witlfhhireditor protection the credit risk is
likely to be less strong than in countries of loweditor protection. Although this
assumption seems to be obvious, as far as we knleasionly been studied for the case of
credit extended by financial institutions and has lmeen tested in the case of trade credit
extended from suppliers to customers.

The influence of the accounting standards of a tguon the credit extended is
related to the useful information for credit an&ysrovided by accounting statements. The
better the accounting systems of a country theetdébhe information about firms’ financial
situation for financial intermediaries. Of courdbis outcome is likely to occur in the
extension of trade credit too. A good and efficiaotounting system mitigates the risk in
extending any kind of credit since the informatisiclear and trustworthy.

Again, the measure for accounting standards usédsmwork follows La Porta et al.
(1998). They use an index constructed in 1991 #bcduntries. According to this paper,
Scandinavian-civil-law countries present the highgsality in accounting standards,
followed by common-law countries and the Germanktaw countries. The poorest
accounting standards among the four legal origiasrathose countries whose system stem

from French-civil-law.
1.3.2. Economic crises

In the last 15 years several crises have starteg@admg uncertainty and,
consequently, economic shocks around the worldleTalsummarizes the main economic
shocks from Mexico’s crisis in 1994 to the USA'ssig in 2008. As will be explained in
Chapter 4, we concentrate our research by analyzdg credit used during the Argentine
crisis of 2001/2002, the Brazilian crisis of 199%dahe Turkish collapse of 2001. In the
following paragraphs we present some informatiooualthese crises without attempting to

make an exhaustive description of the crises.
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Table 1: Review of recent financial crisis

Crisis name Crisis country Crisis period
Tequila Mexico 1994
Asian Flu Hong Kong or Thailan 1997
Russian Virus Russia 1998
Brazilian crisis Brazil 1999
Turkish collapse Turkey 2001
Terrorist acts and economic slow down U.S. 2001
Argentina crisis Argentina 2001/2002
Accounting scandals U.S. 2002
Lula’s effect Brazil 2002
Real Estate Markets U.S. 2008/2009

Following the Asian crisis of 1997 and the Rusdiafault of 1998, Argentina went
through a strong economic crisis in 2001 and 20@2 taused negative growth rates and
increased unemployment. Two causes for the Arger@@onomic crisis have been pointed
out by the literature: the devaluation of the Bliami Real against the Argentine Peso and
the persistent deterioration in fiscal revenuesriigu2001 there was an increase in the
distrust in the Argentine economy and consequeintlyhe government’s capability of
honoring its debt. The international reserves, twhin the beginning of the year
corresponded to US$21 billion dropped to US$15idnillin August. Undoubtedly,
Argentina was going through a serious confidenegsccharacterized by the flight of a
large amount of capital (Ferrari and Cunha, 2008).

During the year 1999, the Brazilian currency (Réad} its value by more than 60%,
dropping from US$1.20 in the beginning of JanuaryutS$1.98 at the end of January.
Brazilian reserves in dollars decreased 18%, frda$44! billion to US$36 billion during
the year, as a consequence of investors’ unceytaliut the Brazilian economy and the
government effort in defending its currency. Th@$srDomestic Product (GDP) increased
by just 0.25% from 1998 to 1999 when it was measure constant market prices in
national currency, but the GDP decreased by 30.4/n it was measured in US$ as a
consequence of the currency devaluation. The éotalunt of credit extended to the private
sector as a percentage of the GDP presents a smedthe in 1999 and 2000. However, it
was decreasing since 1995, and it only startechd¢rease in 2005 All this information

about the Brazilian 1999 economic scenario allowgausuppose the occurrence of trade

! Source: International Monetary Found
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credit contagion and to presume that, in this $peperiod, the trade credit policies of
firms have changed.

The Turkish collapse of 2001 was characterized hyepreciation of 40% in its
currency, the Lira, which as a consequence madaynepnt of debt in foreign currency
difficult for banks and business. According to Akgk (2006), the crisis harshly damaged
the Turkish banking system and caused a contraati@tonomic activity that had never
occurred before. Akyliz and Boratav (2003) affirrattthe collapse of the Lira had a hard
impact on those sectors with high exposure to exgbaate risks. In addition, public
finances were tightening from rising external débe to the collapse of the currency and
the climb in interest rates. Furthermore, the lieacbf exports to the sharp devaluation of
the currency was delayed because of the internugfioche credit and supply systems.

As described above, the three crises had a sawpact on the supply of credit. This
situation may influence the supply of credit frooppliers towards their customers. The
lack of available finance from financial intermets will certainly cause changes in the
finance patterns of firms. Specifically, the wayattHfirms finance their activities will

change, which will cause consequences in tradet@epply and demand.

l.4. Objectives and structure of the study

Trade credits have been widely studied by finans@dolars. The question of why
firms extend credit to customers instead of foayin their main activities is one of the
causes of the existence of such an extensive biolitgrature on trade credit. Many others
issues have triggered researchers’ interest ire tcaeldit study, such as its importance as a
mechanism of channeling credit from financial ingtons to credit constrained firms, its
relevance for start-up firms and its different usgdirms from different countries.

Our research tries to contribute to the solutiorsaie of these issues by showing
that the relationship between suppliers and buyeran agency relationship whose
characteristics will determine the trade credieexed, by introducing the level of creditor
protection and accounting standards into the arsabsd by the analysis of firms from

countries that have undergone an economic crisiscent years.
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The first objective of this research provides a plament to those theories that
propose that trade credit is used to allow cli¢ntsheck the quality of the product bought
before paying for it, as a consequence of ex-aymmetric information between suppliers
and buyers (Smith, 1987). Starting from this argoinalso tested by Lee and Stowe, 1993;
Long et al, 1993; Deloof and Jegers, 1996; WeiZee, 1997; Pike et al., 2005, we go one
step further by introducing an opposite effectltd asymmetric information on the trade
credit extended, the moral hazard phenomenon. $iregymmetric information conditions
suppliers are unable to check the real creditwoes of customers, they will reduce the
trade credit extended. Therefore, trade credit cgolin conditions of asymmetric
information will be a result of a trade-off betwettie time that buyers require to check the
quality of the product before paying for it and ttre that suppliers will give them in
order to mitigate the risk of buyer default.

The second main objective of this research regtidseffect of the institutional
environment on the trade credit extended by prasid8pecifically, we aim to find the
influence of the level of creditor protection ahé fevel of accounting standards on the risk
of buyers not making the payment when it is duee Bhasis of our argument is that in
countries with a low level of creditor protectidretrisk of credit is higher than in countries
with a high level of creditor protection. Thereforguppliers’ terms of credit will be
influenced by this legal characteristic. Regardihg level of accounting standards, the
basis of our argument is that the asymmetric in&diom between suppliers and buyers is
mitigated in countries with high quality accountingdes, which reduces credit risk.

The third main objective is to check for empirieaidence of trade credit contagion
during economic crises and also for some empigsédence supporting the substitution
hypothesis between trade credit and bank credithofgh several works have tested the
financial theory to explain trade credit, often posing that trade credit acts as a
mechanism of credit channelling during monetaryti@aions or economic uncertainty
(Meltzer, 1960; Schwartz, 1974; Nilsen, 2002 andrBaCaglayan and Ozkan, 2003), there
is a lack of knowledge about the effect of econoanises on trade credit demand. To fill
this gap, we base our argument on the fact thasfivith a high probability of insolvency
and high levels of accounts receivable are moedlito be affected by an economic crisis

and by credit contagion.
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It is worth pointing out that all the above-mengdmobjectives are connected and that
the study of trade credit offer and trade credinded can find in this thesis a solid basis
for future research. With our objectives clearljirdéed, we next describe the structure of
this work.

This thesis is composed of four chapters beyordititiioduction. In each chapter we
aim to analyze trade credit offer or trade creddtmdnd determinants by considering
different samples of firms, from different coungriwith different legal systems, levels of
creditor protection and accounting standards. Vée abnsider the impact of economic
crisis periods in these trade credit determinants.

In the next chapter we study trade credit supplypmposing a model based on the
agency theory in which the relationship betweenpbeps and customers consists of an
agency relationship in that two phenomena ariseeta@ selection and moral hazard. The
former is a problem that occurs when thereexsanteasymmetric information between
suppliers and buyers. In this case, clients ddknotv ex-antethe quality of the goods they
are buying and, as a consequence, will requireelgegns of credit to assess the quality of
the product before paying for it. The latter cotssisf the possibility of the contractual
relationship not being carried out by the cliers,,ithe likelihood that payment will not be
made when due, since sellers do not know enouglutaboyers’ creditworthiness.
Therefore, the proposed model posits that tradditcseipply is a result of a tradeoff
between both phenomena. Using a sample of manufagtdirms from the United
Kingdom comprising four years, 1999 to 2002, we aufixed-effects model and find that
the adverse selection phenomenon is directly rkladerade credit extended and that the
moral hazard phenomenon is negatively relatedaidetcredit, however only at low levels.
The main conclusion of this finding is that, altigbusuppliers tend to tighten terms of
credit when the customers’ risk increase, thdorefwill never be enough when this risk
becomes too high.

Chapter 3 prolongs the previous analysis but usirgample of firms comprising
thirteen countries of different legal origins anohsequently different levels of creditor
protection and accounting standards. In these seslye consider the question of how
these legal features influence the negative relaligp between trade credit extended and

moral hazard costs. In this paper we also use dhelplata methodology, which allows us
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to control for individual heterogeneity and for tpeoblem of the endogeneity. Results
show that high levels of creditor protection anghhiquality in accounting standards
mitigate the negative relationship between tradeditrand moral hazard. This occurs
because high levels of creditor protection increasppliers’ probability of receiving
payment for the goods sold, which reduces morahiabazosts. Furthermore, high quality in
accounting standards mitigates information asymiegetoetween sellers and buyers and
consequently diminishes moral hazard costs.

In the Chapter 4, our focus changes to the exptamaf trade credit demand during
crisis periods. In this study we use a sampleraidifrom three countries that have recently
gone through an economic crisis: Argentina, Braad Turkey. Although in the last decade
and at the beginning of this one, many other crimege occurred, we had data limitations
that have impeded their inclusion in the study. &vgue that trade credit presents time-
variant and time-invariant determinants. The maisults of this chapter as regards time-
invariant determinants are that trade credit resilby firms depends on their bargaining
power to require large periods of credit from sigigl the existence of high levels of
investment opportunities and the access to credinh ffinancial institutions. As regards
time-variant determinants, trade credit depend¢heninsolvency risk of buyers. If buyers
are considered highly vulnerable to an economic @edit contraction resulting from an
economic crisis, they will delay payments to sugngli giving rise to a trade credit
contagion effect.

This research culminates with a presentation ohth@ findings in Chapter 5. These
main findings will allow us to defend the thesisposed in this work in thatTrade credit
demanded and extended by firms is a result ofrith@eince of internal factors (such as the
moral hazard, the adverse selection, the bargaipiagrer and the investment opportunities
presented by the customer firm) and is also infteenby some external factors that
characterize the legal and the economic environm@nch as the level of creditor
protection, the accounting standards and the ecoasituation).”
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CHAPTER Il — AN AGENCY MODEL TO EXPLAIN
TRADE CREDIT POLICY AND EMPIRICAL EVIDENCE

[1.1. Introduction

Trade credit is a very important source of finagciar firms. Although it is an old
practice, it is not completely understood. Regaydiiade credit, there are two strands of
literature. The first focuses on studying the dednfam trade credit, which is closely related
to lending relationships and lines of credit. Tla@ers in this strand of literature are mainly
based on the argument that firms would increasdeted of trade credit used when their
alternative sources of finance are limited, in tinatle credit is an important alternative for
short and long term bank debt (see, for instanegerBen and Rajan, 1994; Petersen and
Rajan, 1995Deloof and Jegers, 199Banielson and Scott, 200Ajphonse et al., 2004;
Niskanen and Niskanen, 2006). The second stratitecdture studies the supply of trade
credit (see, for instance, Long et al., 1993; Detowl Jegers, 1996; Wei and Zee,1997; Ng
et al., 1999; Pike et al, 2005). There are alseemapuch as that of Petersen and Rajan
(1997) and Marotta (2005), which study the tradeditr from both points of view.
Additionally, Marotta (2005) provides a study thakes into consideration important
aspects of trade credit such as cash discountpemalties for ex post delays. In our paper,
we focus on the second strand, since we understetdhe seller is the one who decides
whether or not to offer trade credit and, consetijyetrade credit policy can be better
understood by taking this fact into account. Ttppraach refers to the study of either the
level of the accounts receivable or the averagkedon period. According to Long et al.
(1993), the average collection period allows usneasure two separate aspects of trade
credit: the length of time that the credit is catsting and the fraction of total sales made
on credit.

In this second strand of literature, numerous tlesdnave been proposed to explain
the existence and use of trade credit, but nortkesh can provide a complete explanation

of the topic. While some of the models are moresigiant in the case of certain industries
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or categories of products, others work better financially constrained environment. As
far as we know, four types of explanation have bg@vided by economic literature: i) a
theory based on transactions costs arguments (pedpoy Schwartz, 1974); ii) a liquidity
theory (suggested by Emery, 1984); iii) a tax tiygaleveloped by Brick and Fung, 1984);
and iv) a product quality theory (suggested by 5nii©87).

This paper focuses on explaining trade credit bgguan agency modidased on an
extension of the agency problem described by JeasdrMeckling (1976). We take into
consideration the relation between a firm andliemts, an agency relation from which two
phenomena arise: adverse selection and moral hakarddverse selection problem stems
from the ex-ante asymmetric information betweenebsiyand sellers. In this case buyers do
not know ex-ante the characteristics and qualitythef goods that are being bought.
However, a moral hazard problem arises from thpast-asymmetric information between
sellers and buyers, which gives rise to the pd#sitbthat clients will not pay when
payment is due. Thereforeye argue that trade credit policy is a result ¢ thade-off
between the adverse selection and moral hazardopteara. Note that other authors (for
example, Long et al., 1993) have taken into accthumtadverse selection phenomenon in
explaining trade credit policy, but none of themvdaconsidered the moral hazard
phenomenon. Consequently, from our point of vidwe, thain contribution of this paper is
to show the importance of the moral hazard phenomeand it suggests that both
phenomena together could explain trade credit polic

According to our argument, we have tested an agenoglel whose explanatory
variables are those that explain the adverse sateand moral hazard phenomena. The
empirical evidence is provided from a sample of O&mpanies, where, according to
previous evidence, trade credit is highly relevamtl represents more than 62% of firms’
total debt (Bevan and Danbolt, 2082yloreover, the estimation methodology used in this
paper is panel data in order to control for indiiatiheterogeneity.

The results support our agency model. According tlhe adverse selection

phenomenon, we find that smaller firms, those vaitemaller proportion of fixed assets,

2 These authors have made a decompositional analsispital structure for UK companies. According to
them, determinants of gearing depends on the measad to proxy it and consequently depend on which
component of debt is being analysed. Their evideshaavs that results are very sensitive to whethearob
trade credit is included.
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and those that are less profitable, tend to extance trade credit. Regarding the moral
hazard phenomenon, our empirical evidence revdwls the higher the proportion of
variable costs and the higher the percentage ofdedds, the less trade credit offered.
Concerning traditional models, our paper finds eroai evidence against tax and
transactions costs theories. Furthermore, as irott4a(2005), our results do not support
the liquidity argument that links trade credit amddit rationing.

The remainder of the paper is organized as foll&estion 2 focuses on the theories
on trade credit policy. Our agency model explainiregle credit policy is developed in
Section 3, and Section 4 describes the data setetftbdology used. Section 5 shows our
interpretations of the estimation results of ouerarty model and also tests traditional

models. Finally, the conclusions are presentecertién 6.

1I.2. Theories on trade credit policy

Trade credit is one of the oldest forms of corpwftancing and it continues to be
very important at present; it refers to the finagcprovided by a seller to the client (Wei
and Zee, 1997). To understand the concept of weelt it is important to know the range
of alternative credit arrangements that can oagurade. Depending on the type of credit
policy, payment can be made at different timesait occur before delivery, on delivery or
after delivery. In the last case, the seller maymay not offer discounts for prompt
payment, depending on trade arrangements. When graydoes not occur before or on
delivery, trade credit is being extended and tHiersassumes the credit risk. Otherwise,
trade credit is not being offered and the buyeumes the risk that the product may be of
low quality.

Although trade credit is a very useful source sbreces for different kinds of firms,
there is no clear explanation of it yet, as poirgatby Long et al. (1993). In the last three
decades, several theories and models have appwaexglain trade credit. Most of these
theories rely on market imperfections, such asthstence of taxes, transactions costs and

asymmetric information, as shown in Figure 1.
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Argument Theories

v

Tax deductibility

Tax theory

Advantage in informational
acquisition

Advantage in controlling the buyer_

Transactions costs theory

goods sol

\A
Advantage in salvaging value from/7'

Operational tool to demand

controlling
Trade credit providers have mor Liquidity
access to other sources of financing—> theory
Product quality guarantee —> Product quality theory

Figure 1: Trade credit theories

[1.2.1. Tax theory

The decision whether or not to accept a trade tospends on the ability to access
other sources of funds. A buyer should comparesudifit financing alternatives to find out

which choice is the best. In trade between a saltel a buyer a post payment may be
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offered, but it is not free, there is an impliaitérest rate which is included in the final
price. Therefore, to find the best source of finagcthe buyer should check out the real
borrowing cost in other sources of funds.

Brick and Fung (1984) suggest that the tax efféouil be considered in order to
compare the cost of trade credit with the cost theo financing alternatives. The main
reason for this is that if buyers and sellers ardifferent tax brackets, they have different
borrowing costs, since interests are tax deductitile authors’ hypothesis is that firms in a
high tax bracket tend to offer more trade credianththose in low tax brackets.
Consequently, only buyers in a lower tax brackentkthe seller will accept credit, since
those in a higher tax bracket could borrow moreaphe directly from a financial
institution. Another conclusion is that firms aléded to a given industry and placed in a tax
bracket below the industry average cannot probinfroffering trade credit. Therefore,
Brick and Fung (1984) suggest that firms cannoh lse and offer trade credit.

[1.2.2. Transactions costs theory

First developed by Schwartz (1974), this theoryjedmres that suppliers may have
an advantage over traditional lenders in checkirggreal financial situation or the credit
worthiness of their clients. Suppliers also havdedter ability to monitor and force
repayment of the credit. All these superioritiesyrgave suppliers a cost advantage when
compared with financial institutions. Three souroésost advantage were classified by
Petersen and Rajan (1997) as follows: informaticquasition, controlling the buyer and
salvaging value from existing assets.

The first source of cost advantage can be explamethe fact that sellers can get
information about buyers faster and at lower castalise it is obtained in the normal
course of business. That is, the frequency andatheunt of the buyer's orders give
suppliers an idea of the client’s situation; theydns rejection of discounts for early
payment may serve to alert the supplier of a weakem the credit-worthiness of the
buyer, and sellers usually visit customers morerothan financial institutions do. In his
model, Smith (1987) concludes that in two-part @restms with a high interest rate, those
buyers that do not choose to take advantage afifoeunt can be identified as high risks,

because they may be having financial difficulties.
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Recently, Burkart and Ellingsen (2004) argued tkia¢ suppliers’ monitoring
advantage applies exclusively to input transactidhey posit that the source of suppliers'
advantage is the input transaction itself. Accaydio the authors, an input supplier does
not incur in monitoring costs to know that an inp@nsaction has been completed, but
other lenders do. The main argument supportingatithors' proposition is the difference
between cash and input. While the former is eaBigrted, i.e., its use does not maximize
lenders' expected return, the latter is not eakihgrted and its illiquidity facilitates trade
credit.

The second source of cost advantage arises frorpawer of the seller to threaten
buyers. In other words, in some cases there ang ariéw alternative suppliers for the
product needed and, consequently, buyers have resticted choice. In this case,
suppliers can threaten to cut off future supplfehey note a reduction in the chances of
repayment. Compared with suppliers, financial toftns do not have the same
threatening power. This advantage can become &romlen either the buyers represent
only a small part of the supplier’'s sales or thppdier is part of a network and future
community sanctions can be made by a group, whiekem this threat much stronger
(Kandori, 1992). Empirical evidence supporting thygothesis can be found in McMillan
and Woodruff (1999). Another interesting findingtiis strand of literature was provided
by Petersen and Rajan (1997), whose empiricalteesubgest that debtors are less willing
to repay a distressed seller. Their argument it ttv@ats of cutting off future supplies
made by a supplier with financial problems areswtredible.

The seller’'s ability to salvage value from existiagsets is the third source of cost
advantage. In the case of buyer default, the sedlarseize the goods that are supplied, of
course financial institutions can reclaim the fisnassets as well. The difference between
them is that since the firms trading are very oftemm the same industry, the supplier
already has a network to sell the goods and comesglgurepossessing and resale costs
would be lower. Mian and Smith (1992) and Peteraad Rajan (1997) provide two
interesting approaches related to this cost adgentdhe former obtain evidence
supporting the idea that the more durable the gatb@sbetter collateral they provide and

the greater the credit offered by the supplierse TEtter point out that the extent to which
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the customers transform the product is also vepomant. The less they are transformed,
the easier it will be for the supplier to repossasd sell the asset using the same channel.

Another important point refers to the relative alof the goods. Ng et al. (1999)
consider that the value of a product differs betwiens and financial institutions; i.e., if a
product has more value as collateral to a sell@m tb a financial institution, the seller may
have a cost advantage in recuperating the procuttsalling it again. In this situation,
suppliers tend to offer cheaper credit than finahicistitutions because of the reduction of
the credit risk.

Another paper related to transactions costs is ¥1§i€87); this author hypothesizes
that there is a positive relation between demandabiity and credit offered. This
hypothesis is based on the following argument. Widemand fluctuates, a firm has two
traditional reactions (production or price adjustthyehowever, both are very costly and a
better decision could be taken in that the setbeliccchange trade credit terms according to
demand. Terms can be relaxed when demand dropsgitehed when demand increases.
In this case, trade credit can be seen as an apehtool. Long et al. (1993) obtain
empirical evidence supporting this hypothesis. Thesults show that firms with variable
demand extend more trade credit than firms withlstdemand.

[1.2.3. Liquidity theory

This theory, first suggested by Emery (1984), pegsothat credit rationed firms use
more trade credit than those with normal accedm#amcial institutions. The central point
of this idea is that when a firm is financially strained the offer of trade credit can make
up for the reduction of the credit offer from fir@al institutions. In accordance with this
view, those firms presenting good liquidity or leetaccess to capital markets can finance
those that are credit rationed.

Several approaches have tried to obtain empiricaleace in order to support this
assumption. For example, Nielsen (2002), using Isfinals as a proxy for credit rationed
firms, finds that when there is a monetary contoagtsmall firms react by increasing the
amount of trade credit accepted. As financially anstrained firms are less likely to

demand trade credit and more prone to offer ieg@ative relation between a buyer’'s access
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to other sources of financing and trade creditigsexpected. Petersen and Rajan (1997)

obtained evidence supporting this negative relation

[1.2.4. Product quality theory

The trade credit relation gives rise to two prolde®@n the one hand, sellers do not
usually know the real credit-worthiness of theityérs and; on the other, buyers do not
properly know the quality of the product that isngeacquired. To solve the first problem,
Smith (1987) suggests a model where sellers offergdart credit terms because they can
recognize potential defaults faster than finanamé¢rmediaries. And, as commented in
Section 2.2, there are many other arguments supgdtie idea that suppliers have cost
advantages in acquiring knowledge about a buyenantial situation. Regarding the
second problem, Smith (1987) also claims that wghmmetric information about product
quality, sellers offer trade credit to allow buy#sserify product quality before payment.

Other options to reduce the cost of the above-roeetl problem is to offer money-
back guarantees and warranties. Trade credit hae salvantages when compared with
these two. First, in a case of money-back or waieanif the seller is not in business any
more, the buyer can be damaged. Second, when paymerade at the time of sale, a
client who wants to obtain the advantages of theeydack system must try to convince
the seller that the quality of the product is ropeomised.

As pointed out by Smith (1987), one of the majorpeses of trade credit is to allow
clients to assess product quality prior to paymémtvever, this is not true for some
categories of product. Therefore, this theory wdriter in some industries whose product
quality is unknown at the moment of purchase. Adiay to this argument, sellers will
extend more trade credit when selling products ehguality is indefinite at a prior
moment and the purchase is not frequent. On th&argn sellers will extend less trade
credit when trading perishable items where acdairsis very frequent.

Many financial scholars have studied trade cremimfthis point of view (see, for
instance, Lee and Stowe, 1993; Long et al, 1993ydde&nd Jegers, 1996; Wei and Zee,
1997; Pike et al., 2005). In summary, the main Itesaf these authors are as follows. i)
Small firms tend to offer more trade credit thargéafirms, since small firms still have to

establish their reputation about product qualify.Firms with longer production cycles
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prolong their collection period, since they produggh-quality goods. iii) Firms selling
products whose quality is difficult to measure extenore trade credit because customers
must have enough time to assess quality. iv) Setiétow quality goods may try to pass
them off as high-quality goods. In this case, &sdbst of extending trade credit increases,

these firms will have less incentive to cheat anitifiormation on quality.

[1.2.5. What do these theories not explain?

Although many theories have attempted, in diffesgays, to explain the existence of
trade credit, they cannot provide a complete exgilan of the topic. While some of the
models are more consistent with the case of cemainstries or categories of products,
others work better in a financially constrained iemvment. According to Frank and
Maksimovic (1998) the existing theories show effects that may be fitapbin specific
circumstances, but they do not capture what seente tcentral for explaining the wide-
spread use of trade credit and the empirical paiseof its use”.Let us check theory by
theory and identify some inconsistencies or situegtithat are not very well explained.

The tax theory suggests that firms in high tax kegstend to offer credit to those in
low tax brackets. Some research studies have femirical evidence to support this, but
this explanation does not seem to be enough stnc@ninot explain trade credit between
firms situated in the same tax bracket.

If trade credit is an operational tool and exigisninimize transactions costs, as
Ferris (1981) suggested, a reduction in the levdlamle credit used would be expected
since many improvements in transaction technolobi@ge taken place. However, this
reduction has not been observed in recent years.

The liquidity theory supposes that credit consedifirms use more trade credit than
those with easier access to financial intermedaridis may be an explanation, but once
more, it does not seem to be enough since it doiesxplain why financially unconstrained
firms also use trade credit.

The product quality theory argues that trade criediffered to allow clients to check
the real quality of the goods before payment, bdbes not explain why firms selling some
products and services do not offer credit at @ine firms even require clients to pay in

advance.
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11.3. An agency model explaining trade credit pplic

The main difference between our agency model ahdramnodels that attempt to
explain trade credit by assuming the existencesgirenetric information is the inclusion of
the moral hazard phenomenon into our model. Acagrdd Jensen and Meckling (1976)
the agency problem could be extended to the reldigiween a firm and its clients. This
agency relation is characterized by two phenomadserse selection and moral hazard.
Adverse selection occurs when there is ex-ante a®tnc information between sellers and
buyers. In this case, clients do not know ex-ameecharacteristics and quality of the goods
that are being acquired. As described in Sectidn this phenomenon has already been
studied by other authors, but not moral hazardciwidonsists of the possibility of the
contractual relationship not being carried out bg tlient, facilitated by the ex-post
asymmetric information. This phenomenon has an tapb consequence in that it could
lead to clients not paying for the goods boughtmtiee payment is due, giving rise to bad
debts. Consequently, we define a function to erpiieide credit as follows: DS@¢w,|),
where DSO is the day of sales outstandmgtands for the agency costs arising from the
adverse selection phenomenon, whileepresents the agency costs caused by the moral
hazard phenomenon. According to our model, thetgreaae adverse selection costs the
more trade credit provided to clients. In additithe greater the moral hazard costs the less
the trade credit offered to clients. Therefore, axpectw to be positively related to DSO
and pu to be negatively related. Consequently, our maslgdlains the days of sales
outstanding (DSO), which is measured as the natogalrithm of the accounts receivable
divided by daily sales.

The literature has argued that several variablesldhbe taken into account to proxy
the adverse selection phenomenon. First, the geolis by technical industries need a
significant amount of time to verify their qualikgvel, hence a high adverse selection cost
is associated with these goods. To classify eaohifi our sample as part of the technical
industry or not, we follow Titman and Wessels (198$fining technical industries as
those in SIC codes between 3400 and 3999. Othdromuthat have used the same
classification include Long et al. (1993). Additally, there are no adverse selection costs

when buying some products which are easy to obgpemshable). Following Long et al.
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(1993), we consider perishable products to be tisofe by firms in SIC codes between
2000 and 2199. Therefore, we have constructed tba@uBt Quality Level variable (PQL)
in order to measure the product quality level conmyg these two characteristics. We also
base the construction of the product quality leaslable, PQL, on the argument that if the
reputation of the firm selling the product is attg&nown, as is the case of large firms, less
time is needed to verify the quality. Therefores BQL variable takes into account both the
kind of product and the size of the firm. This ahle takes higher values when the period
needed to verify the quality of the product is lengand vice verdaAs a result, the
product quality level should be positively relatedDSO. Second, the firm’s reputation
considerably reduces the adverse selection cobss.film’s reputation is proxied by the
variable SIZE, measured as the natural logarithna difm’s total assets. The expected
relationship between DSO and SIZE is negative. dlhitrowse (1990) argues that the
greater the proportion of fixed assets in a firhe smaller the asymmetric information
problem. Following Prowse (1990), we compute theakde fixed assets, FIX, as 1-(Fixed
Assets/Total Assets). This variable provides a m@athat is inverse to the fixed assets of
a firm; hence we expect FIX to be directly relatexl DSO. Fourth, the negative
consequences of the problem of adverse selectiothdobuyer are mitigated by the
supplier’s profitability. To proxy for supplier'srgfitability we use the return on assets
variable (ROA), calculated as earnings before @seand taxes divided by total assets.
This variable is expected to be negatively coreglab DSO. Fifth, the last variable we use
to proxy the adverse selection is the days to pagunts payable (DPA), calculated as in
Compustat Global Vantage as follows: accounts daytnes 360 divided by the sum of
inventories plus cost of goods sold plus depremaéind amortization minus the previous
value for inventories minus depreciation and amatitbn. This variable is entered into the
model because high quality firms are prone to m®eethe trade credit offered to their
clients, and they use this argument to require nioade credit from their suppliers.

Therefore, the expected relation between daysy@peounts payable and DSO is positive.

® We calculate the PQL variable as follows: PQL=(B®SIZE)) for technical industries,
PQL=(0.5/(1+SIZE)) for perishable industries, an@L2(2/(1+SIZE)) for the remaining firms. The figsre
30, 2 and 0.5 have been chosen in order to give power to the first characteristic related to stdy as
suggested in financial literature. However, notat e second characteristic (size) plays an impbmole,
since it distributes the values within each kindnafustry and provides variability to PQL, whichriscessary
when using panel data methodology. More detailsbheilprovided by the authors upon request.
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We base our variables to proxy the moral hazarch@menon on Oh (1976). In
accordance with this author, the decision to chamg@eirrent credit policy to a new one
depends on whether the marginal profitability i®ager than the associated marginal
opportunity cost. Therefore, when a firm decidegxtend its credit policy it is probably
expecting a sales increase and, hence, the firpnejgsared to assume new costs such as
collection costs, bad debt losses and variablescoshus, the credit policy decision
involves a tradeoff between profits from margireles and their marginal costs.

According to trade credit literature, the more estee the credit offered, the greater
the amount of bad debt losses the seller will sup@dm mitigate this problem, firms are
motivated to offer bigger cash payment discountardta (2005) argues that there is a
strong relation between cash discounts and delidserspecifically when creditors’ rights
protection is more effective. These discounts niesattractive enough to convince even
the risky buyer to pay sooner, because if theyitdmay reduce the possibility of bad debt
losses inasmuch as it restricts the amount of tavelable to buyers to develop more
problems. We proxy this problem (the cost of baltdleat may arise when trade credit is
extended) by using the bad debt provision vari@B[@P). This variable is calculated as the
Provision-other item from Compustat Global Vantagévided by total assets.
Consequently, the expected relationship betweerdbbts provision and DSO is negative.

When trade credit is extended, if the buyer doeggay, the supplier will support all
costs generated by the sales. Therefore, the daosaged by the moral hazard problem
will be greater the higher the percentage of végiabsts of the goods sold. As a result, we
expect that the greater the variable costs, theemmgid the credit policy will be.
Consequently, an additional variable to proxy tke=et of the moral hazard problem is the
variable costs variable (VCO), calculated as th&t ob goods sold divided by total assets.
Therefore, a negative relationship between theabéicosts and DSO is expected.

To test the expected relation between trade cpaslity and both phenomenwe
propose an agency model incorporating all the bbes that we have considered as
characterizing the adverse selection and moralrigaablems. This model would be as

follows:

DSQ =4, + BVCQ + B,BDR, + B,PQL, + B,SIZE, + B.FIX + B,ROA + 5,DPA +&, (1)
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The explanatory variables and their expected sigoraling to our previous argument

are displayed in Table 2.

Table 2: Variables and their expected sign

Phenomenon Variables Expected Sign
Adverse Selection Product quality level (PQL) +
Adverse Selection Size (SIZE) -
Adverse Selection Return on assets (ROA) -
Adverse Selection Fixed assets (FIX) +
Adverse Selection Days to pay accounts payable JDPA +

Moral Hazard Variable costs (VCO) -

Moral Hazard Bad debts provision (BDP) -

This table contains all the explanatory variable®eed into our agency model and their expectenl sig

II.4. Data and methodology

We decided to restrict our sample to manufactufingis because it is in this
category where trade credit takes place in itsthabiform. Consequently, our sample
covers active manufacturing companies in the UKC(8D00 through 3999) from the
Compustat Global Vantage database for a four-yeaog ending in 2002. As a result, we
have obtained an unbalanced panel comprising 38panies and 1,162 observations. The
observations in our sample are industry dispersed,the sample does not appear to be
more concentrated in any industry. Table 3 showes distribution by industry for our

sample.

Table 3: Sample distribution by industry

SIC Industry Number %

20 Food and Kindred Products 98 8.43

21 Tobacco Products 9 0.77

22 Textile Mill Products 38 3.27
Apparel and Other Finished Products Made from Ealand 42 3.61

23 Similar Materials

25 Furniture and Fixtures 24 2.07

26 Paper and Allied Products 38 3.27

27 Printing, Publishing, and Allied Industries 92 .97

28 Chemicals and Allied Products 131 11.27

29 Petroleum Refining and Related Industries 8 0.69

30 Rubber and Miscellaneous Plastic Products 44 9 3.7
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31 Leather and Leather Products 10 0.86

32 Stone, Clay, Glass, and Concrete Products 72 0 6.2

33 Primary Metal Industries 32 2.75
Manufactured Metal Products, Except Machinery arah3port 33 2.84

34 Equipment

35 Industrial and Commercial Machinery and CompEguipment 110 9.47

Electronic and Other Electrical Equipment and Congoas, Excef 170  14.63
36 Computer Equipment
37 Transport Equipment 68 5.85
Measuring, Analyzing, and Controlling InstrumerRgptographic, 103 8.86
38 Medical and Optical Goods; Watches and Clocks
39 Miscellaneous Manufacturing Industries 40 3.44
Total - 1,162 100.00
This table shows the distributidry industry for the 1,162 observations.

Summary statistics for the variables used in owlyemns and Pearson’s correlations
are in Table 4. The days of sales outstanding (DS@jound 70 days. Note that correlation
coefficients are moderate and do not violate theuraption of independence between

explanatory variables.

Table 4: Descriptive statistics and Pearson's cortations

Mean S. DeviationMedian LNDSO VCO BDP PQL SIZE FIX ROA DPA

DSO 4.246 0.569 4.265 1.000

VCO 0.616 0.552 0.575 -0.2481.000

BDP 0.018 0.054 0.002 0.3160.018 1.000

PQL 2.751 3.023 0.484 0.229.000 -0.030 1.000

SIZE 5.212 2.034 4.809 -0.1270.195 0.262 -0.424 1.000

FIX 0.424 0.340 0.445 0.2550.090 0.060 0.187 0.023 1.000

ROA 0.012 0.326 0.072 -0.1730.040 -0.049 -0.101 0.206 0.002 1.000

DPA 15.393 5,323.1 0.412 -0.0020.003 0.001 0.009 -0.007 -0.002 -0.011 1.000

This table provides the mean, the standard dewiatice median, and the Pearson’s correlationshi®l{162
observations. DSO denotes the natural logarithmhagé of sales outstanding, VCO is the cost of genits

divided by total assets, BDP stands for the bad getwision divided by total assets, PQL denotes th
product quality level, SIZE is the natural logamittof total assets, FIX is the fixed assets proportf total

assets, ROA stands for the return on assets, aAddeRotes the days to pay accounts payable.

To test the hypotheses related to the proposed Imedeaise panel data methodology
because, unlike cross-sectional analysis, it allesvid control for individual heterogeneity.
This heterogeneity could lead us to biased regséts, for instance, Moulton, 1986, 1987).
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Therefore, in our paper we control for heteroggnieyt modelling it as an individual effect,
ni. Consequently our model in Equation 1 would béolsws:

DSQ=24,+BVCQ+L,BDP +B,PQL, +8,SIZE + B FIX+ ZROA+B,DPA+17 +Vv, (2)
where v;; is a random disturbance. As a result of the ptssibrrelation between the
individual effect and the explanatory variables, eve estimated the model by using the
fixed effects estimator, since this estimator idiased even if the above-mentioned

correlation is present.

[1.5. Results

[1.5.1. Estimation results of the agency model

Table 5 (see column 1) provides the results frommmeging the model in Equation
(2). Our findings show evidence supporting the ligpsis that the greatéhe adverse
selection problem the more trade credit offerece BHZE variable is negatively related to
DSO, which is in agreement with the adverse se&egihenomenon, related to the product
guality guarantee argument. As a result, smalkendj with their reputation not yet built,
extend more trade credit to allow clients to chpodduct quality and build their status as
high quality firms. The FIX variable reveals adalital support to the abovementioned
hypothesissince there is a positive relationship between &hd DSO. According to the
construction of the variable, the greater its vathe smaller the proportion of fixed assets
of a firm. Thus, trade relations between buyers amgpliers with a high proportion of
fixed assets suffer from smaller problems of adweselection, which facilitate the
extension of trade credit. The ROA variable is niegly related to DSO. This relationship
implies that the more firms earn, the less crefféred. These results support the product
quality argument in that the greater the sellertsfifability the smaller the adverse
selection problem suffered by buyers, and consdtyudre less trade credit required by

thent'.

* The above-mentioned variables related to the agv&zlection phenomenon show the expected relhijns
with the dependent variable; however, the PQL aRd Dariables are not significant. Therefore, resfribm
regressions do not allow us to affirm that firmsegarized as high tech producers extend more ctiealit
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Table 5: Estimation results

Explanatory Variables () (D)) (1 (IV) V)
BDP, 1.145* -4.326*

(3.54) (-2.15)
DBDP,*BDP; 5.401*

(2.76)

VCO; -0.455* -0.460*

(-10.89) (-11.04)
ROA; -0.083* -0.084* -0.067* -0.047 -0.087*

(-2.91) (-2.95) (-2.32) (-1.57) (-2.89)
TD; -0.112

(-1.14)

SIZE; -0.149* -0.149* -0.037*** -0.073*

(-5.60) (-5.63) (-1.66) (-2.64)
DPA, -9.14e-07  -9.20e-07 -9.48e-07  -8.27e-07

(-0.87) (-0.88) (-0.83) (-0.73)
PQL; -0.025 -0.024 -0.018

(-1.41) (-1.33) (-0.92)
FIX; 0.275* 0.273* 0.329*

(4.82) (4.79) (5.42)
Const. 5.237* 5.250* 4.270* 4.442* 4.535*

(29.44) (29.62) (201.45) (37.94) (25.60)
R?— within 0.166 0.174 0.007 0.010 0.044
R%— between 0.126 0.126 0.033 0.023 0.040
R?— overall 0.144 0.144 0.038 0.023 0.054
F 23.41 21.60 3.00 2.71 7.62

The dependent variable is the natural logarithm ofdays of sales outstanding, and the details about

the independent variables are in Table 4. The regf the information needed to read this table is: i)

Standard error in parentheses; ii) *, ** and *** in dicate significance at the 1%, 5% and 10% level,

respectively.

Regarding the moral hazard phenomenon, the regressisults are partially in

accordance with the arguments presented in Se8tidiirst, we have found that VCO is

negatively related to DSO. Therefore, variable €osgatively influence the length of the

trade credit extended, because sellers with a tagél of variable costs will be more

strongly affected in case of buyer default tharséhwith lower levels and, consequently,

they will extend less credit. Second, the unexmkgiesitive coefficient for the BDP

variable could be related to the distress situatibrisky clients. Our argument to explain

this result is that firms whose clients are congdéehigh risk”, i.e. those presenting high

others and that high quality firms are prone taéase the trade credit offered to their clientsrisler to use

this argument to require more trade credit fronirtbeppliers.
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levels of BDP, should raise the cash discountgedifén order to encourage risky clients to
pay early and thus avoid bad debts. Unfortunatélgse risky clients cannot make use of
the discounts offered probably because of thetrelis situation and then they pay the total
value on the net date. Note that this argumenimdas to that provided by Fazzari et al.
(2000) to explain the very different results obgairby Kaplan and Zingales (1997) when
using a subsample of those firms facing a distsésgtion in the sample corresponding to
the Fazzari et al. (1988) seminar paper. Additign&indado et al. (2006) show that when
firms face a distress situation they lose theimmadrpatterns of behavior. Our argument
also complements Marotta’s (2005), who argues tiwateffectiveness of the decision to
offer cash discounts in order to diminish creditigeés will depend on the existence of
penalties forex postdelays and on the extent to which they are enébré¢e add that the
success of this decision will also depend on tharitial situation of the client.

To distinguish between the firms whose clientsdistressed firms from the others,
we have constructed a dummy variable, DBDP, thHetgtahe value of 1 if the bad debt
provision of the firm is higher than the mean aedzotherwise. We have then interacted
this dummy variable with the BDP variable and ipmated this term into the model.
Therefore, the new model would be as follows:

DSQ=4 +B8VCQ+(5 +y,DBDPBDP+LPQ|.+ BSIZE+ AFIX+ BROA+ BDPAR +V, (3)

This new model, whose results are provided in Tab{see column II), allows us to
test the negative relation expected between tragiditcand moral hazard, controlling for
the distress situation of the clien®egarding the BDP variable, the results indicate tw
different facts. First, when the firm has a badtdatovision higher than the mean, the
dummy variable takes the value of 1 and, consetdht coefficient if3>+y;. We have
performed a linear restriction test whose null Higesis is | = B2+y1 in order to know if
the coefficienf3,+y;,=1.0772 is significantly different from zero. Asetltrvalue is 3.3346,
we can reject the null hypothesis and concludettiatoefficient is significantly different
from zero. This result supports our explanatiort thlaen clients present a very high level
of risk, seller’s efforts to diminish the averagdlection period are never enough and, in
this case, a positive relation between trade cradit bad debt provision arises. Second,
when the firm has a bad debt provision lower thenrhean, the dummy variable takes the

value of zero and the coefficient i = -4.3698. Therefore, when controlling for the
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distress situation the bad debt provision is neghtirelated to DSO. This result added to
the negative relationship found between the vagiadmsts and DSO supports ttlbae
greater the moral hazard problem, the less traeitarffered.

Note that the results provided in column Il show Bame results on the adverse
selection phenomenon as those commented aboveressily, we conclude that trade credit
policy is explained bya trade-off between the adverse selection and mbeaalard

phenomena. Therefore, these findings support ouleirizased on agency theory.

[1.5.2. Estimation results of the traditional masglel

As a robustness check for our model, we test therrative models described in
financial literature. The results show that our elodorks better in explaining trade credit
policy than the traditional models. Specificallgetresults do not support the tax, liquidity
and transactions costs theories. Furthermore,ei@ts only partially support the product
quality theory.

To test the tax argument, we use the total debaba; TD. The idea behind this
theory is as follows: if sellers have a high lee¢ldebt, they are less likely to obtain
another loan with tax deductible interest which idoveduce the cost of borrowing.
Therefore, we expect the total debt variable tméegatively related to DSO. This model
also includes profitability (ROA) as an independeatiable, since the interest cannot be
tax deductible if the seller does not obtain pwesitarnings before taxes. Our findings (see
column 1l of Table 5) show that only the ROA vdi is significant. Therefore, this result
does not support the tax theory, showing that traddit policy cannot be explained by tax
motives.

According to the liquidity theory, the DSO is exfetto be directly related to the
size (SIZE) and profitability (ROA) variables, amiversely related to the days to pay
accounts payable variable (DPA). As can be seeolummn IV of Table 5, our findings do
not support the liquidity theory, since the ROA d@BA variables show non-significant

coefficients and SIZE is negatively related to diependent variable.

® This variable is calculated as the sum of longitdebt and debt in current liabilities as a peragatof total
assets.
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To test the operational argument of transactiorsisctheory, we regress the DSO
using as the explanatory variable SDS (standardatlen of sales). As this variable is
constructed by using the standard deviation ofl tegenue over the four-year period
ending in 2002, we only have cross-sectional dakeerefore, we use the ordinary least
squares method to estimate the model, since it m@spossible to use panel data
methodology. This theory predicts that DS$®© positively related to SDS. The results
(provided by the authors upon request) revealttietoefficient of the variable SDS is not
significant; hence the operational argument of thensactions costs theory is not
supported.

The product quality theory is tested by using tleme explanatory variables
incorporated in the agency model to proxy the agslvaelection phenomenon. The results
(see column V of Table 5) are similar, in termssigin and significance of coefficients, to
those obtained when testing our agency model ferwdriables capturing the adverse
selection phenomenon.

Furthermore, the specification tests could als@ sl to compare our agency model
with the traditional model. Except for the prodgctality model, the F statist&hows that
the null hypothesis that all variables are joirgtyual to zero cannot be rejected; therefore
these models do not offer a good explanation oftthde credit policy. Although the F
statistic for the product quality model allows us teject the null hypothesis, the
explanatory power of this model is lower than tbabur agency model, as can be seen if
we compare the values for thé Between displayed in Table 5. Note that by usiagep
data methodology the?etween is the directly relevant measure of gossié fit. This
greater explanatory power is due to the fact thatproduct quality model does not include
the moral hazard phenomenon, thus providing a ddnéxplanation of trade credit policy,
since the risk of buyers not paying when paymeduisis crucial when making trade credit

decisions.

[1.6. Conclusions

This paper proposes an agency mddeéxplain trade credit offered by firms. This

model is based on the two phenomena (adverse iselestd moral hazard) arising from
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the agency relation between sellers and buyersorflotg to our argument, firms make
their decisions related to trade credit by takinip iaccount the trade-off between adverse
selection (since clients do not know the charasties and quality of the goods bought) and
moral hazard (in that the buyer might not pay fo¥ goods bought when the payment is
due).

Our findings strongly support our model explain trade credit policy. Additionally,
our results show that our model works better ataeming trade credit policy than the
traditional models. In fact, our results do not o the tax, liquidity and transactions
costs theories, while the product quality theoryoidy partially supported. Therefore, a
model accounting for both adverse selection andamoazard phenomena is needed in
order to properly explain how firms make their #acredit decisions. First, the adverse
selection phenomenon explains why sellers needf¢o wade credit to buyers in order to
mitigate the ex-ante asymmetric information causgdhe unknown characteristics and
quality of the goods bought. Therefore, smallem§y those with a smaller proportion of
fixed assets, and those that are less profitable te extend more trade credit in order to
mitigate the adverse selection problem. Secondntbml hazard phenomenon explains
why some firms do not offer trade credit in orderavoid the negative consequences
arising when the clients do not pay for the goodsight. Therefore, the higher the
proportion of variable costs the less trade creffiéred since the consequences of the moral
hazard phenomenon would be more negative. Additigrniae higher percentage of bad
debts a firm has, the less trade credit offerenrdter to encourage their clients to pay when

payment is due.
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CHAPTER Il — TRADE CREDIT, CREDITOR

PROTECTION AND ACCOUNTING STANDARDS:
EVIDENCE FROM AN INTERNATIONAL SAMPLE

[11.1. Introduction

Many previous studies have investigated the usetendffer of trade credit by firms.
In most of these papers, scholars were concernlgdaath firm specific determinants and
rarely tried to find cross country differences tmaay cause variations in trade credit
policies among firms located in different countries

Although some works have recently studied tradeitresing samples composed of
firms from different countries (see, for instantéei and Zee, 1997; Demirguc-Kunt and
Maksimovic, 2001; Fisman and Love, 2003; Delannay ®/eill, 2004; Pike et al., 2005;
and Horen, 2005), none of them have attended tspeeific importance of the creditor
protection level as a factor that may mitigate digppisk in extending trade credit. In
addition, as far as we know, the quality of theocating standards of a country have/has
not been studied as a characteristic that dimisishéormation asymmetries between
suppliers and their clients.

In this vein, Wei and Zee (1997) test for the vigidf the product quality theory for
Germany, Japan, the United Kingdom and the UnitedteS. Demirglic-Kunt and
Maksimovic (2001), using a large sample of firmenfr 39 countries, find that the
development of a country’s banking system and lededstructure predicts the use of trade
credit. Fisman and Love (2003) study the relatiogtwieen industry growth, the
development of financial intermediaries and tracelit. However, their work focuses on
industry growth instead of on trade credit policidgiditionally, Delannay and Weill
(2004) study the determinants of trade credit aadet debt for a large sample of firms from
nine Central and Eastern European Countries. Titesults did not show generalized
determinants of trade credit in all transition coi@s. Recently, Pike et al. (2005) analyze,
for US, UK and Australian firms, whether the twibjectives of reducing information

asymmetries and discriminatory pricing are relevarthe definitions of trade credit terms.
30



A trade credit explanation based on the agencyrthdegal factors and credit contagion

In another relevant paper, Horen (2005) testsHeruse of trade credit as a competitiveness
tool using a sample of firms from 42 developing moes.

Although the relation between legal framework anaidé credit has been little
studied, the association between legal infrastracand bank credit has been deeply
explored by scholars (see, for example, La Portal.et1998; Galindo and Micco, 2007;
Djankov et al., 2007 and, Safavian and Sharma, RdMese studies have concentrated on
bank credit, usually measured by private credit/G&r usually, but not always, analyzing
country level data. However, the association betwis legal infrastructure and trade
credit is still little explored.

Differences in countries’ legal systems can be )y features such as creditors’
rights, investors’ rights, laws enforcement, acdomgnstandards, etc. Creditor protection
varies strongly around the world. According to LartB et al. (1998) common-law
countries offer creditors the strongest legal mtid@ against managers, followed by
countries from German-civil-law tradition and Sceravian tradition. French-civil-law
countries offer creditors the weakest protectioime Tevel of creditors’ legal protection is
determinant for the size of credit markets (seelin@a and Micco, 2007), since the
borrowing risk increases in countries where credtmtection is low. Generalizing this
proposition, it can be affirmed that the level oéditors’ legal protection will also affect
the risk involved in extending trade credit to iziat.

As occurs in the case of creditor rights, the qualf the accounting standards varies
substantially among countries. According to La ®eatt al. (1998), Scandinavian-civil-law
countries show the strongest accounting systemitgudbllowed by countries from
common-law tradition and German-civil-law countridge weakest quality of accounting
is found in those countries from the French-cigilvIfamily.

This article focuses on explaining trade creditusing an agency model on a large
sample of companies and also testing for the infteeof the level of creditor protection
and the quality of accounting standards on tra@eicipolicies. According to the model,
trade credit policies are defined by a trade-offdaen two agency costs, adverse selection
and moral hazard. Our sample comprises firms fradndéveloped and developing
countries with distinct levels of financial systemevelopment, creditor protection and
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accounting standards. The size and the heterogenfedur sample allow us to check for
the validity of the agency model in the trade dredplanation around the world.

This paper presents three main contributions. ,Fing sample includes firms from
developed and developing countries, from differéggal systems, and consequently
presenting diverse levels of quality in their ctedprotection and accounting systems. As a
consequence, this sample allows us to analysentheemce of both factors on the moral
hazard phenomenon. Second, we improve the proxiabla for the moral hazard
phenomenon in comparison to previous studies bygusie “provision for bad debts” data
available in Worldscope. Third, we estimate the etedising the panel data methodology
(GMM system) which, unlike cross-sectional analysiéows us to control for individual
heterogeneity and consequently eliminate the risktaining biased results.

Our results indicate that there is a positive retethip between adverse selection and
trade credit extended. In other words, in the pres®f information asymmetry, sellers will
offer trade credit to provide buyers with time tieeck the real quality of the products
before paying for them. We also find a negativatrehship between moral hazard and
trade credit extended. This result indicates timathe presence of information asymmetry,
suppliers will reduce the trade credit offer whée tisk of buyers’ not carrying out the
payment when it is due increases. Furthermoreresuits also provide empirical evidence
of a mitigation effect of the level of creditor pection and accounting standards on the
moral hazard phenomenon. Therefore, the negatlagaeship between moral hazard and
trade credit extended will be mitigated in firmerfr countries of high level of creditor
protection or high quality in their accounting stards.

The remainder of this paper is organized as folldwsection 2, we review the trade
credit differences across countries. The agenchleno in a trade credit relationship, the
influence of the level of creditor protection aie tyuality of the accounting system in the
offer of trade credit and hypotheses are discuss&ction 3. Section 4 presents the data
and the empirical strategy, while the results &g in Section 5. Finally, conclusions are

presented in Section 6.
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[11.2. Trade credit differences across countries

In the last three decades many studies have beaeedcaut to investigate trade
credit. Although its use can differ significantlegbending on where firms are located,
strangely, researchers have normally ignored tleeses-country differences. Except for
some studies (see, for instance, Wei and Zee, 1B@8nirgic-Kunt and Maksimovic,
2001; Fisman and Love, 2003; Delannay and WeilQ42@Pike et al., 2005 and; Horen,
2005), most of the literature has only sought #esons for the differences in trade credit
policies between firms by using a firm's specifindainternal characteristics, such as
differences in firm access to funds (see Brick Badg, 1984 for tax reasons; or Schwartz,
1974, for financial reasons), in transaction c@Btsris, 1981; Emery, 1987) or in product
quality (Smith, 1987; Emery and Nayar, 1998).

Some of these theories can explain trade creditf@w specific situations, but are not
able to explain why there are significant differesgn trade credit policies among firms
located in different countries. According to therhanized account data base, BACFr
the year 2000 (see Bardes, 2002 and Marotta, 2085) s the country that has the highest
level of accounts payable and receivable, followgdFrance and Spain, while Germany
has the lowest. Wei and Zee (1997), using the Dsscke Worldscope database, make an
international comparison of the use of trade cradiong Germany, Japan, the United
Kingdom and the United States and again find treantany shows the lowest levels.

An interesting research study that has found somgpireeal evidence of cross-
country variations in trade credit used by firmste one by Demirguc-Kunt and
Maksimovic (2001). In this paper the authors inggde data from 39 countries and also
find Italy as the largest trade credit user. Howewhat does variation really mean and
why does it exist? Their main assumption is thatdr credit depends on countries’
financial systems and legal infrastructure.

Horen (2005), using data from 42 developing coestiased on the World Bank
Investment Climate Unit (ICU), confirms that thevdmpment of the financial system

influences the trade credit offered by firms. Speally, the author suggests and finds

® BACH —harmonized companies accounts databasevides data for 11 European Countries, Japan and
United States.
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some empirical evidence supporting the idea tlaatetrcredit is used as a competitiveness
tool, mainly by firms in developing countries.

A large body of researchers have already foundeenme supporting the idea that the
legal system influences economic development, sinég an important determinant of
financial institutions (see La Porta et al., 199998; Levine, 2002; Fisman and Love,
2003, Djankov et al., 2007). However, how does légal system, and consequently, the
legal framework, influence the trade credit offetdfirms? According to Safavian and
Sharma (2007) “...the extent to which the legaieavork allows creditors to enforce their
rights to collateral matters to the working of atedarkets”. This reasoning also works for
trade credit markets, that is, a legal framewogk th able to mitigate the moral hazard in
bank credit operations will also mitigate the rigkbuyers’ not paying for the products
bought when payment is due.

Differences in countries’ legal systems includetdess such as creditors’ rights,
investors’ rights, laws enforcement, accountingndéads, etc. In this research we
concentrate on two aspects of the legal systerthgi)nfluence of creditors’ rights on trade
credit, since we understand that its level is apartant determinant of the size of credit
markets and, consequently, will result in moreassltrade credit use by firms and; (ii) the
role played by the level of quality of the accongtsystem on the trade credit extended by
firms, since its variation across countries mayultegn changes in credit risk as a

consequence of the mitigation of information asyitnies.

111.3. Theory and hypothesis

In order to find out the determinants of a firnrade credit policy and the variation in
the amount of trade credit use among firms fronfed#int countries, we propose a model

supported by two different dimensions.

[11.3.1. The first dimension: the agency problem

The first dimension includes some firm and produlwaracteristics that explain the

differences in trade credit policy among firms trad in asymmetric information
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conditions. In these circumstances the trade cexd#nded by suppliers to clients is a
result of two phenomena, adverse selection andIrhamard. The first phenomenon has
been proposed and supported by many researchstgdieh as Smith (1987), Long, Malitz
and Ravid (1993), Lee and Stowe (1993), Emery aagaN(1998), Wei and Zee (1997)
and Pike et al. (2005). Adverse selection ariseenmtlients do not know ex-ante the
quality of the goods they are going to buy. In thése, sellers extend trade credit to
guarantee their buyers product quality. This pointiew suggests that firms selling high
tech products whose reputation has not been calaset will extend trade credit to allow
clients to check the real quality of the goods befpayment. Nevertheless, when trade
credit is extended, the risk of buyers not making payment when it is due increases,
giving rise to the moral hazard phenomenon.

In other words, moral hazard and adverse sele@arentwo phenomena that arise
from sellers and buyers trading in conditions ofnasietric information. This trade-off
characterizes an agency relationship between aafimthits clients, first proposed by Jensen
and Meckling (1976). Therefore, the two followingplotheses are proposed:

Hypothesis 1: The greater the presence of adveetectson in a relationship between
sellers and buyers, the greater the trade credéred.
Hypothesis 2: The greater the presence of morahatthin a relationship between sellers

and buyers, the less trade credit offered.

[11.3.2. The second dimension: countries’ spediid

The second dimension refers to two country chargttes that may distinguish
financial patterns of firms from different legal v@onments: differences in creditor
protection and the quality of accounting standafasording to the following arguments,
high levels of creditor protection may mitigate tim@ral hazard costs, and high quality
accounting systems mitigate information asymmetdaad, consequently, moral hazard

costs.

" These authors find mixed evidence supporting theyxct quality theory. However they conclude thhg"
theory is valid at least for some countries andigtdes”
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[11.3.2.1. Creditor Protection

Evidence found by La Porta et al. (1997), Galindd Micco (2007) and Djankov et
al. (2007) supports the explanation of the impatanf creditor rights in credit used by
firms. They find that the size of credit markets dauntries presenting high levels of
creditor rights is much larger than in countrieggenting weaker creditor protection.
Specifically, Levine (2002) finds that countries agle legal systems emphasize creditor
rights and contract enforcements have better dpedlbanks.

Countries with lower creditor protection presenhigh credit risk to lenders. The
higher this credit risk, the higher the borrowirgstfor firms. Nevertheless, this cost will
be lower in trade credit than in bank credit, siaceording to the transaction cost theory,
suppliers may have cost advantages against filamctarmediaries in acquisition
information.

This view is in agreement with Fisman and Love @00vho pointed out that:
“...even though weak creditor protection and impztrfieformation will affect both formal
intermediaries and trade credit providers, tradeeditors may mitigate these problems
better than formal lenders...In this case, non-financial firms (suppliers)eatheaper
lenders than banks.

As explained previously, the effect of a weak d@dprotection is lower in trade
credit than in bank credit. However, it is also ortant in the explanation of trade credit
policies, since the providers’ difficulty in seigntheir goods when buyers file for
reorganization and have not paid for them yet afféct the trade credit risk. Therefore,
adding a new argument to the proposed trade-offvdext adverse selection and moral
hazard, depending on the level of creditor protecin a country, the cost of the moral
hazard can oscillate. Although trade credit is etk to be proportionally higein
countries of lower creditor protection, it is aksxpected that the weakness in creditor rights

8 Considering that trade credit and bank creditsa#stitutes, we expect that in environments whesditor
protection is low, the mix of external finance udsdfirms will be composed of a higher proportidnirade
credit and a smaller proportion of bank debt whemgared to firms from countries where creditor ectibn
is high. In this case, trade credit is acting asiechanism to compensate the higher cost of furms fr
financial institutions.
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may enhance the influence of moral hazard in taddit extended by providers which, as
described above, is expected to be negativelyeelad trade credit. Therefore, creditor
protection will act as a moderator in the moraldrdzphenomenon.

This explanation has theoretical support in Galiadd Micco (2007), who point out
that the low level of creditor protection becomesr@relevant in the development of credit
markets during bankruptcy. Naturally, we can broatlds reasoning to a trade credit
relationship between firms in the case of buyees@nting a high risk of bankruptcy. Thus,
the level of creditors’ protection will be more ionpant to the development of trade credit
markets along the supply chain when buyers’ riskaofkruptcy is high.

The inclusion of the level of creditor protectios @ moderator of the moral hazard
phenomenon and consequently as an indirect deteniof the trade credit extended also
finds support in Pindado et al. (2008), who findttinsolvency codes play a crucial role in
investment decisions. As trade credit extended upplgers is a category of investment
which, on the one hand, is a short term investmetccounts receivable that stimulates
demand, and on the other hand, is an investmeaiang term client relationship, creditor
protection will influence trade credit policieslagast indirectly by the mitigation of moral
hazard. Therefore, we pose our third hypothesis.

Hypothesis 3: The quality of creditor protectiortigates the moral hazard effects on trade

credit policies.

[11.3.2.2. Accounting Standards

Asymmetric information between lenders and borrewsartainly influences the cost
of the credit and its amount. The scarcity of infation about a borrower’s financial
situation or the existence of untrustworthy or mednformation about them can lead
financial intermediaries to reject credit demandsooincrease their cost to compensate the
risk. Fisman and Love (2003) find a negative relaghip between the accounting standards
in a country and credit financing, indicating ttta¢ weaker the accounting information the
higher the risk of lending for financial intermedes. Of course, the risk of lending

increases for suppliers of trade credit as well, dmI suggested by Petersen and Rajan
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(2997), suppliers will have some informational atteges over formal lenders, which leads
us to suppose that the scarcity of accounting mébion about borrowers is more
significant for banks than for suppliers.

Therefore, as in the case of creditor’s rights,ltive quality of the accounting system
will affect, with different intensity, both finaral intermediaries and trade credit suppliers.
Thus, the more information available about a boesvor a buyer’s financial situation,
the cheaper the credit offered. Therefore, theityuial the accounting system will act as a
moderator in information asymmetries and, conseifyen the moral hazard phenomenon.

Therefore, our fourth hypothesis is as foll8ws

Hypothesis 4The quality of the accounting standards mitigatesrhoral hazard effects on

trade credit policies.

These theoretical hypotheses can be tested by asimugel represented by a function
to explain trade credit usage by firms from difféardegal environments as follows:
DSO=p(w,l), where DSO is the day of sales outstandmgstands for the agency costs
arising from the adverse selection phenomenon ewhiepresents the agency costs caused
by the moral hazard phenomenon. And, as positedeall®SO is directly related @ and
inversely related tp.. Additionally, the quality of creditor protectiq®) and the quality of
accounting standards$lj have been included as factors that moderate tha@lnhazard
phenomenon in trade credit.

The graph shown in Figure 2 allows us to obsene ttieoretical construction
described above. Line AB represents the adversetsml phenomenon and indicates its
expected direct relationship with trade credit. i€D stands for the moral hazard
phenomenon in firms from countries of low creditorotection and low quality in
accounting standards. Line CE represents the ni@zérd phenomenon in the case of
firms from countries of high creditor protectionddmgh quality in accounting standards. In
both cases, the expected relationship of moral rdazéth trade credit is negative. The

graph helps us to understand that, according tagleacy model, the trade credit extended

° The percentage of customers from different coaswill certainly affect this relationship, sincepert
firms will trade with clients under different lewedf accounting standards.
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will be a result of a trade-off between both pherom as represented by points TC1 and
TC2. Moreover, the graph shows the expected infleeri the creditor protection level and
the quality of accounting standards on the moralalth According to the model, in
countries of high creditor protection or with a Imiguality accounting system we expect
that the influence of moral hazard in trade crgailicies will decrease. Therefore, when
creditor protection is high, as in the United Kingd Singapore and Malaysia, the moral
hazard line presents a smoother decline as compam@xlintries where creditor protection
is low, as in Mexico and France. As a consequetheepptimum trade credit level point
will move to the right as the moral hazard becofess important in the trade credit policy
decision.

Adverse Selection

»
>

Trade Credit
D

_

Figure 2: Trade-off between moral hazard and advems selection and creditor rights/accounting system
influence
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AdveiSelection

—mm - Moral Hazard in countries of high levels of credipootection
or high quality in accounting standards

Moral Hazard in countries of low levels of credifptection
or low quality in accounting standards

In short, trade credit extended will be largerhia tase of firms from countries where
creditor protection is higlceteris paribus. The same reasoning is valid ferattcounting
system, that is, the trade credit extended willdvger in the case of firms from countries

where the quality in the accounting system is hagiteris paribus.

l11.4. Data, empirical model and methodology

[11.4.1. Data

Our original file contained data of companies frd different developed and
developing countries comprising all legal familskesscribed by La Porta et al. (1998). The
firm data level was obtained from Worldscope and wged La Porta et al. (1998) to
complete all the information about the countrieséditor protection and accounting
systems. These 19 countries were selected in todgenerate a heterogeneous sample of
firms immersed in distinct levels of economic deyehent, creditor rights and accounting
systems.

The sample was restricted to manufacturing firnsabse it is in this category where
trade credit takes place in its usual form. We toeted a panel containing at least five
consecutive years of information for each companythis step, five countries were kept
out of the sample (Argentina, Denmark, Finland,idndtaly and Pakistan), because they
did not fulfil this requirement. We also droppedrfiyear data with missing values for our
crucial variables. As a result, our sample covetsya manufacturing companies (SIC 2000
through 3999) from 1990 to 2003. Therefore, we ioleth an unbalanced panel comprising

1,213companies an@,508 observations from 13 countries.
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[11.4.2. Empirical Model

Since the aim of this work is to analyze the deteamts of trade credit extended, we
use two different proxies to measure this variabie: days of sales outstanding (DSO),
measured by the natural logarithm of accountingiv@ble day¥, available in Woldscope,
and the ratio of trade receivables to total asGERC). The first is a proxy for how long
trade credit is extended and the last is a proxytie amount of trade credit extended.

Now, we explain each right-side variable to meagareboth phenomena, adverse
selection and moral hazard. The literature has emrgthat the adverse selection
phenomenon can be proxied by several variablespbtieem being reputation. Reputation
reduces adverse selection costs and can be proxi&iIZE, as measured by the number of
employees in the company. SIZE is expected to bathely related to DSO.

Another proxy for firm reputation and, consequentlgr the adverse selection
phenomenon, is a firm’s fixed assets, since thgelathey are, the smaller the asymmetric
information in a trade relationship. Thereforepeasure the suppliers’ fixed assets we use
FIX, calculated as 1-(Fixed Assets/Total Assets)t ts,the inverse of firm’s fixed assets.
For this variable we expected a positive relatignghith DSO.

As the negative consequences of adverse sele@mbe mitigated by the supplier's
profitability, the variable ROA, calculated as eags before interest and taxes divided by
total assets, is used to proxy for firms’ profitafpi This variable is expected to be
negatively correlated to DSO.

As Long, Malitz and Ravid (1993) point out, buyeishigh-tech products require a
longer time period to verify quality and buyers p#rishable products need only a short
time to resolve quality uncertainty. These differesin the time requirements for verifying
the quality of the products exist because of thaatian in the presence of adverse
selection costs associated with each type of ptoditeerefore, we follow Bastos and
Pindado (2007) in the construction of the Produaglfy Level variable (PQLY}. This

19 Accounts receivable days are available in Worlgsaalculated as follows: 360 / (Revenues / (Ctirren
Year's Receivables + Last Year's Receivables / 2))

1 \We calculate the PQL variable as follows: PQL=(B®Natural Logarithm of Total Assets)) for technical
industries, PQL=(0.5/(1+ Natural Logarithm of Totassets)) for perishable industries, and PQL=(3/(1+
Natural Logarithm of Total Assets)) for the remaipifirms. The figures 30, 3 and 0.5 have been ahase
order to give more power to the first characterisélated to industry, as suggested in financterdiure.

41



A trade credit explanation based on the agencyrthdegal factors and credit contagion

variable takes higher values when the period netdleerify the quality of the product is
longer, and vice versa. As a result, the produelityulevel should be positively related to
DSO

The last variable used to proxy adverse selecsahe natural logarithm of days to
pay accounts payable (DPA), calculated as accqayable times 360 divided by the cost
of goods sold. This variable is entered into thelehdecause high quality firms are prone
to increasing the trade credit offered to theiemls, and they use this argument to require
more trade credit from their suppliers. Thereftine, expected relation between days to pay
accounts payable and DSO is positive.

The bad debts provision divided by the net tradeiwables (BDP) is used to proxy
for the risk of buyers not making the payment wheas due. This measure is used since it
represents the main risk for suppliers extendiaglercredit. The expected relationship
between bad debts provision and DSO is negativelatittn 1 represents our model
including only those variables described above #rat used to proxy for the adverse
selection and the moral hazard phenomena, thiieiggency problem.

DSQ; =Pot P 1BDP: + B .PQL; + B3SIZE; + B4FIX;; + PsROA; + BsDPA; + & Q)
whereg; is the random disturbance.

To measure the creditor protection in each couotrgur sample, the index of La
Porta et al. (1998) is used. This index is composkd different aspects of creditor
protection in bankruptcy situations: (i)whethertnesons are needed, such as creditor
consent, when a debtor files for reorganization;whether secured creditors are able to
seize their collateral after a debtor appeal forganization is approved (no automatic stay
or asset freeze); (iii) whether a secured crediigm preference in receiving money from the
liquidation of a bankrupt firm; (iv) whether durimgorganization the head of the firm is an
administrator appointed by the court and not thenagar. For this index, 0 (zero)
represents the weakest creditor protection andut)torresponds to the strongest.

According to Pindado et al. (2008), these four etspementioned above are

determinants of the risk borne by bondholders aad tcrease the likelihood of

However, note that the second characteristic (Mhtuogarithm of Total Assets) plays an importarieyo
since it distributes the values within each kindnafustry and provides variability to PQL, whichriscessary
when using the panel data methodology. More detallde provided by the authors upon request.
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underinvestment. As explained in Section 3, tragditextended is also an investment and
its level will also be affected by this measurecodditor protection. Therefore, based on
this index we construct a dummy variable by spigtour sample into two groups, one
taking the value of zero, containing firms from nties of low levels of creditor
protection, that is, with a index value smallemtitao and another, taking the value of one,
containing firms with high levels of creditor proten, that is, with an index value equal
to or greater than two. Hereafter, we refer to thesasure as the Creditors’ Rights Dummy
(CRD).

To proxy for the quality of a country’s accountiegstem we used the accounting
standard index (AS), also based on La Porta e(1898). This measure is an index
checking for the inclusion or the omission of 3ms in annual reports of companies from
several countries. We again constructed a dummiahlarthat takes the value of 1 for
firms from countries where the quality of the aauting standards are above average and
zero otherwise, that is, countries of high and tpality accounting systems. Hereafter, we
refer to this measure as the accounting standarthgu(ASD). Equation 2 represents our
model, including, for the moral hazard phenomeroninteraction dummy variable (INT
that measures the level of a country’s creditotgmtion or the level of a country’s quality
in accounting standards as described above.

DSQ; = Bo+ BDP; (B1+AINT;) + B PQLy + BsSIZE; + B4FIX; + BsROA; + BsDPA; + & (2
where INT represents the country specificity interactiortiie moral hazard phenomenon
as the creditors’ rights index (CR) or the quatifythe accounting system (AS) aadis a

random disturbance.

[11.4.3. Methodology

We estimate the proposed model by using panel oleidodology for two main
reasons. First, unlike cross-sectional analysisallbws us to control for individual
heterogeneity. This heterogeneity could lead teduaresults (see, for instance, Moulton,
1986, 1987). Therefore, in our paper we control Heterogeneity by modelling it as an
individual effect,n;. Consequently, the error term in our modeishas been split into four
components. First, the firm-specific effegt, Second, ¢ which is time specific effects and
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allows us to control for some macroeconomic infesnon the trade credit decision. Third,
as the estimation of our model uses data from aéw@untries, we included country
dummy variables,;cFinally,v;; is the random disturbance.
The second reason for using panel data methogdaddgecause endogeneity may be

a problem in our model. Particularly, firms thate®e trade credit from their suppliers use
this source of finance to extend credit to theiydrs. However, the inverse direction of this
relationship may also occur, since high qualitypdigps that extend trade credit to their
clients use this argument to require more credinftheir suppliers. A similar problem also
occurs between days of sales outstanding and twspn for bad debts, since the latter is
a measure for buyers’ moral hazard and when tresl#itds extended bad debts are likely
to increase. To control for this problem we usetlad right-hand-side variables in the
model lagged from t-1 to t-2 as instruments foregeations in differences. Therefore, our
model in Equation 1 and 2 would be, respectivedyfodows:
DSQ; = Bo+ B 1BDP+ B PQL: + BsSIZE; + BaFIXic + BsROA; + BeDPA; +mi + d + G + vy 3)
DSQO; = Bo+ BDP; (B 1 +AINT;) + BoPQL; + B3SIZE; + B4FIX; + BsROA; + BsDPA; + i + & + G + v;; (4)
wheren; is an individual effect, [ds the time specific effect,; @re countries’ dummy
variables and; is the random disturbance.

With the aim of checking for the potential missgieation of the models, we also test
the joint significance of the reported coefficidayt running three Wald tests, whergig a
test of the joint significance of the reported ¢imefnts; » is a test of the joint significance
of the time dummies; and; 2s a test of the joint significance of the countlymmies.
Additionally, we use the Hansen J statistic of erdentifying restrictions in order to test
the absence of correlation between the instrumeemdsthe error term. We also use the m
statistic, developed by Arellano and Bond (1994)otder to test for lack of second-order
serial correlation in the first-difference residuall these statistics are shown joined with

the estimation results.

[11.5. Results

In this section we first present the distributidroar sample by industry, by the level
of creditor protection and by the level of qualityaccounting standards, the descriptive

statistics and Pearson’s correlation for all vdaabincluded in our model. We then
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estimate the agency model without the inclusionthed countries’ specificities as an
interaction term. Finally, we test for the importarof the creditor protection level and the
accounting standards as a factor that moderatesffibet of buyers’ risk of default on the

trade credit offer by suppliers.

[11.5.1. Descriptive Statistics and preliminary ulés

The structure of the sample by number of compaamesnumber of observations per
level of creditor protection and per level of theality in accounting standards are provided
in Table 6. Note that our sample is balanced betwegat we consider “high” and “low”

levels of creditor protection and “high” and “lowévels of quality in accounting standards.

Table 6: Structure of the sample according to credor protection and accounting standards
Panel A: Number of companies and observationsgvet bf creditor Protection

CR N° of Companies N° of Observations % of Total

0 193 1,435 22.05

1 293 1,411 21.68LOW LEVEL (43,73)
2 645 3,291 50.57

3 24 130 2.00 HIGH LEVEL (56,27)
4 58 241 3.70

Total 1,213 6,508 100.00

Panel B: Number of companies and observations eeel [of quality in the
accounting standards

AS N° of Companies  N° of Observations % of Total

36 19 122 1.88

54 6 27 0.41

60 2 9 0.14 LOW LEVEL (54,46)
62 24 130 2.00

64 32 273 4.19

65 606 2,984 45.85

69 191 1,426 21.91

71 268 1,262 19.40

74 4 19 0.29

76 34 138 212 HIGH LEVEL (45,52)
78 24 103 1.58

83 3 15 0.23

Total 1,213 6,508 100.00
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Table 7 presents all the countries included insaimple and their respective level of
creditor protection and accounting system. Note tha countries are dispersed in their

levels of creditor protection and accounting system

Table 7: Creditors’ rights index and accounting standandex for all countries in the sample

Countries | CR | AS
Civil Law (French-origin)

France 0 69
Spain 2 64
Portugal 1 36
Brazil 1 54
Mexico 0 60
Civil Law (German-origin)
Germany 3 62
Japan 2 65
Civil Law (Scandinavian-origin)
Norway 2 74
Sweden 2 83
Common Law (English-origin)
UK 4 78
us 1 71
Singapore 4 78
Malaysia 4 76

The observations in our sample are industry diggerse., the sample does not
appear to be more concentrated in any industryleTalshows the distribution by industry

for our sample.

Table 8: Sample distribution by industry

SIC Industry Number %
20 Food and Kindred Products 554  8.517
21 Tobacco Products 9 0.14
22 Textile Mill Products 156 2.40
Apparel and Other Finished Products Made from [Ealaind Similar 169 2.60
23 Materials
24 Lumber And Wood Products, Except Furniture 71 1.09
25 Furniture and Fixtures 94 1.44
26 Paper and Allied Products 185 2.84
27 Printing, Publishing, and Allied Industries 128 1.97
28 Chemicals and Allied Products 848 13.03
29 Petroleum Refining and Related Industries 71 1.09
30 Rubber and Miscellaneous Plastic Products 247 3.80
31 Leather and Leather Products 45 0.69
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32 Stone, Clay, Glass, and Concrete Products 237 3.64

33 Primary Metal Industries 412 6.33
Manufactured Metal Products, Except Machinery arah3port 353 5.42

34 Equipment

35 Industrial and Commercial Machinery and CompEguipment 912 14.01
Electronic and Other Electrical Equipment and Conguds, Except 930 14.29

36 Computer Equipment

37 Transport Equipment 516 7.93
Measuring, Analyzing, and Controlling InstrumerRotographic, 396 6.08

38 Medical and Optical Goods; Watches and Clocks

39 Miscellaneous Manufacturing Industries 175 2.69

Total 6,508 100.00

This table shows the distributionby industry for the 6,508 observations.

Summary statistics for the variables used in owayais and Pearson’s correlations
are shown in Table 9. The days of sales outstanidiagpund 95 days. Note that correlation
coefficients are moderate and do not violate theuraption of independence between
explanatory variables. Not surprisingly, all depemdvariables included in the model
present the expected relation with DSO. The pasigigns of PQL and FIX and the
negative signs of SIZE and ROA suggest that smalber less profitable firms producing
high quality products and presenting a small proporof fixed assets related to total assets
tend to offer more trade credit to their clienthie$e outcomes support the idea that in
asymmetric information environments there is a gpasiinfluence of adverse selection on
the trade credit offered by sellers. The resultsOBA also support the adverse selection
phenomenon in the trade credit extended by prosideegarding the BDP variable, the

negative sign of the relationship with DSO was»gseeted by the proposed model.

Table 9: Descriptive statistics and Pearson’s correlations

Mean S. DeviationMedian DSO BDP PQL SIZE FIX ROA DPA

DSO 4.485 0.414 4.533 1.000

BDP 0.082 1.071 0.020 -0.009 1.000

PQL 1.165 1.000 1557 0.162 0.021 1.000

SIZE 7.906  1.709 7.648 -0.182 -0.021 -0.108 1.000

FIX 0.707 0.138 0.716 0.169 0.013 0.338 -0.141 1.000

ROA 0.048 0.105 0.043 -0.204 0.024 -0.083 0.106 0.048 1.000

DPA 4183 0.531 4.252 0.452 -0.059 0.060 0.046 0.038 -0.162 1.000

This table provides the mean, the standard dewiatie median, and the Pearson’s correlationshi® 6508
observations. DSO denotes the natural logarithrdays of sales outstanding, BDP stands for the skecon
power of bad debt provision divided by total assef3L denotes the product quality level, SIZE is tiatural
logarithm of the number of employees of the firniX ks the fixed assets proportion of total ass&9A
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stands for earnings before interest and taxesaiviny total assets, and DPA denotes the naturaftitbgn of
days to pay accounts payable.

We also test for the difference in days of saletstanding between firms from
countries of high and low levels of creditor prdiec. The same test was run for firms
from countries of high and low quality accountingtems. Results in Table 10 show that
firms from countries where creditor protection ighhextend more trade credit than those
located in countries where creditor protection aw.l These outcomes are evidence in
favour of the idea that lower levels of creditgghts may diminish not only the amount of
bank credit available but also the trade crediereffi by suppliers. These results are
consistent with those found by Fisman and Love 820Galindo and Mico (2005) and
Safavian and Sharma (2007).

Table 10: Test of independent samples

T-Statistic of

Variables High CR Low CR® Difference
Days of Sales 104.0658 85.52565 -20.4248*
Outstanding
Variables High AS Low A T-S_tatlstlc of
Difference
Days of Sales 86.14715 104.1583 19.8885*

Outstanding
* Significant at the 0.01 level.
a High CR is defined as CR equal or greater than 2.
b Low CR is defined as CR index less than 2.
¢ High AS is defined as AS index greater than aye(&6.85).

d Low AS is defined as AS index under than averageS8&.

Preliminary results for differences in DSO betwéiems from countries of different
accounting systems show that firms from countriessgnting high quality in their
accounting standards extend less trade credit thase from countries where the
accounting standards present low levels of qualikys result may occur because financial
reports are likely to be more important for banksce suppliers have informational
advantages in acquisition information about buyecgaditworthiness. Although we
understand that high quality in the accounting ddans is very important for the credit
decision in the bank sector, we also consider ghhigh quality accounting system also
favours a trade credit decision and should, at |@aisigate the moral hazard costs present

in a trade relationship.
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[11.5.2. Results for the agency model

The results of the GMM estimation of our agency elade provided in Column | of
Table 11. Coefficients for all variables that arexpes for adverse selection present the
expected sign and, except for DPA, are significanthe 1% level. The variable ROA is
negatively related to DSO, indicating that profieabrms tend to offer a shorter period of
credit. The variable SIZE is negatively related®0, giving support to the argument that
large and well-established firms tend to offer les=dit to their clients. PQL is positively
related to DSO, supporting that firms producinghhguality products tend to offer more
credit to their clients to allow them to assessdhality of goods before payment. FIX is
positively related to DSO, supporting that firmgtwa large proportion of fixed assets tend
to extend less credit to clients since tangibletsmitigate information asymmetries. All
these results yield strong evidence in favour gdositive relationship between adverse
selection and trade credit extended and consequantport Hypothesis 1.

Table 11: Estimations results

Explanatory Variables 0] (1 (1)
DSQOx1 0.8070182* 0.8065625* 0.7994892*
(0.0027917) (0.0017489) (0.0014077)
BDP; -0.0021076* -0.0082181* -0.0854915*
(0.0004063) (0.0003119) (0.0012036)
CRDi*BDP; - 0.006841* -
- (0.0005106) -
ASD*BDP - - 0.0837446*
- - (0.001247)
ROA: -0.2158091* -0.2158615* -0.2212084*
(0.0090072) (0.0044247) (0.0054363)
SIZE; -0.0069287* -0.0110325* -0.0086201*
(0.0009708) (0.0004525) (0.0005186)
DPA; 0.0002108 0.0011698 0.0010408
(0.0018253) (0.0008244) (0.0011731)
PQL 0.0098456* 0.0076157* 0.010218*
(0.0009052) (0.0003244) (0.0003301)
FIXit 0.178817* 0.1777168* 0.1575226*
(0.0097991) (0.0043614) (0.0066489)
Const. 1.038491* 1.066129* 1.091373*
(0.0211224) (0.0168437) (0.0161428)
T -3.5538856 -4.8933783

Z;
Z

37214.63 (7)
496.07 (11)

1.2e+05 (8)
1212.60 (11)

1.3e+05 (8)
1354.63 (11)
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Z5 337.10 (13) 538.81 (13) 702.61 (13)
M. -8.32 -8.32 -8.30

M, -1.93 -1.95 -1.93
Hansen 416.72 (274) 446.22 (307) 444.90 (309)

The table presents parameter estimates from paM@ Gegressions of Days of Sales Outstanding on
several different specifications. The dependenialée is the natural logarithm of days of salesstauntding,
and the details about the independent variablegarable 9. The rest of the information neededetad this
table is: i) Heteroscedasticity consistent asyniptstandard error in parentheses; ii) *, ** and *ifidicate
significance at the 1%, 5% and 10% level, respelstivii) t is the t-statistic for the linear reistion test under
the null hypothesis of no significance; iv) z, z; are the Wald tests of the joint significance of thported
coefficients, of the time dummies and of the coulmmmies, respectively, asymptotically distributesix?
under the null of no significance, degrees of feeadn parentheses; v);1is a serial correlation test of order i
using residual in first differences, asymptoticallgtributed as N(0,1) under the null of no seci@relation; vi)
Hansen is a test of the over-identifying restritsioasymptotically distributed g€ under the null of no
correlation between the instruments and the egran,tdegrees of freedom in parentheses.

The results of the estimation also provide empirgsédence in favour of a negative
relationship between the moral hazard phenomenadntla® trade credit extended. The
coefficient for the BDP variable is negative angndicant at the 1% level. This indicates
that suppliers tend to tighten terms of credit wttegy notice an increase in the possibility
of buyers’ default. Therefore, we can confirm Hypestis 2.

The results described here support Hypotheses R andhat: (i) suppliers tend to
offer more credit when they are not well known hg tlients, such as those which are
smaller, less profitable and have a small proportibfixed assets; and (ii) suppliers will
reduce the trade credit offered when the risk eirtblients increases. In this case, suppliers
will try to mitigate the moral hazard cost by slemihg the trade credit period of its clients.

Finally, all the results together highlight the iddly of the agency model in
explaining trade credit policies adopted by firnneusmd the world. This agency model is
based on the proposition of Jensen and Mecklin@&Léh which two phenomena arise
from the relationship between a firm and its clggemh asymmetric information conditions:
adverse selection and moral hazard. The former egancy cost that emerges when clients
do not know ex-ante the quality of the goods thatkeeing acquired and therefore require a
period to verify product quality before payment.eTlatter is an agency cost that arises
when sellers do not know ex-ante the creditwortsnef their clients and therefore reduce

the trade credit extended.
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[11.5.3. The moderating role of creditors’ rights

To find out whether trade credit offered by firms in any way influenced by a
country’s level of creditor protection, we agaimrine model but including an interaction
effect on the BDP variable (see Equation 4). Witis faim, as explained in Section 4, we
construct a dummy variable that takes the valuenefif the creditors’ rights index is equal
to or greater than 2 and zero otherwise. We thexextend the agency model by
interacting the creditors’ rights index obtained lia Porta et al. (1998) and here
transformed into a dummy, with the provision fodlebts (BDP). Column Il of Table 11
gives the results.

All the variables used to proxy for the adverseesn and the moral hazard
phenomena show the same results as in the premodsl. Specifically, the coefficients
for ROA, SIZE, PQL and FIX still significant andgsent the same sign of the basic model,
again giving support to Hypothesis 1. The resultthe variable BDP, which in the basic
model presented an expected negative relation B8, again supports Hypothesis 2,
since its coefficient is still significant in thiextended model. Overall, this evidence
provides a robustness check for our results.

The results for the influence of the level of aredprotection on moral hazard point to
two different facts. First, when the creditor paiten of a country is high, the dummy
variable takes the value of 1 and, consequenttyctefficient if3,+y; We have performed
a linear restriction test whose null hypothesiHisB:+y: = 0 in order to know if the
coefficient3;+y;= -0.0013771 is significantly different from zess the t-value is —3.55,
we can reject the null hypothesis that the coeffitiis equal to zero. This result supports
our explanation that in countries where credit gction is high the moral hazard effect is
mitigated, and, in this case, the trade-off exgstimthe trade credit policy decision will tilt
in favour of the adverse selection that will predwaaie since clients’ risk importance will
diminish for trade credit policy makers. Second.ewla country’s creditor protection is
low, the dummy variable takes the value of zero #red coefficient ig3; = -0.0082181
indicating that in these countries the clientsk mgll represent a very heavy weight in the

suppliers’ decision of how long trade credit shdoddextended.
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Therefore, we can confirm that creditor rights tactnitigate the negative effect of the
moral hazard phenomenon on credit extended, thuisggsupport to our Hypothesis 3. As
we theorized in Section 3, high levels of credgaights alleviate the moral hazard effects
on trade credit.

Therefore, the level of a country’s creditor proi@e acts in favor of the development
of the credit markets. This does not occur onlyhia case of bank credit, as suggested by
previous studies, but also in the case of tradditcréurthermore, the improvement of
creditors’ rights will probably bring benefits tate relations between suppliers and buyers
because of the reduction in the moral hazard cédltshese results strongly support our
approach in explaining the role of the level ofdit@r protection as a moderator of the

relationship between trade credit extended and Irhezard costs.

[11.5.4. The moderating role of the quality of thecounting system

Finally, to check for the validity of Hypothesis We perform a third estimation to
confirm whether the quality of a country’s accoungtisystem also moderates the moral
hazard in trade credit extended. With this aim,again run the model in Equation 4, but
this time using a dummy for the AS index as anradgon on BDP. As explained in
Section 4, this dummy takes the value of one ifabeounting system index is greater than
average and zero otherwise.

As shown in column Il of Table 11, the results tbe proxies for adverse selection
and for moral hazard again support our previougli®shat is, all the variables included in
the model without interactions maintain the santatignship with the dependent variable.
Turning our attention to the level of the quality the accounting system, the result
supports our explanation that in high quality actog system countries the moral hazard
effect is mitigated. Again we perform a lineartriesion test whose null hypothesis is
Ho:B1+y:1 = O in order to know if the coefficieft+y;= -0.0017469 is significantly different
from zero. As the t-value is —4.89, we can rejbettull hypothesis and conclude that the
coefficient is significantly different from zero.

As a consequence, high quality accounting systeitigate the effect of the moral

hazard in a trade credit decision. In this casppkers from these countries will give less
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importance to buyers’ risk in comparison to thasag from countries where the quality of
the accounting system is low. Therefore, resutimfthis last estimation provide empirical
evidence supporting Hypothesis 4 in that the mbitard effects on trade credit are

stronger in suppliers from countries with a low lifyaccounting system.

[11.5.5. Robustness Test

Columns | to lll of Table 12 give the results fraime same models using as a
dependent variable TRC, measured by the ratio adfetreceivables to total assets. As
explained before, this measure is a good proxytfade credit extended because it
complements DSO. While DSO is used to assess hogvttade credit has been extended,
TRC quantifies the amount of trade credit extenoeduppliers.

Table 12: Estimations results - robustness checks

Explanatory Variables () (1 (1
TRGi1 0.613973* 0.6074278* 0.6126192*

(0.0050757) (0.0035106) (0.0025159)
BDP; -0.0029648* -0.0203535* -0.0508026*

(0.0004333) (0.0005036) (0.0006125)
CRD*BDPy - 0.0184557* -

- (0.0005032) -
ASD*BDP - - 0.0480631*
- - (0.0006673)

ROA; 0.0349389* 0.0347032* 0.0361553*

(0.0036168) (0.0023283) (0.0020736)
SIZE; -0.0031483* -0.0045607* -0.0036663*

(0.0003261) (0.0001612) (0.0001544)
DPA; 0.0286654* 0.0287636* 0.0284515*

(0.000931) (0.0006222) (0.0002813)
PQL 0.0034416* 0.0025737* 0.0033031*

(0.0003608) (0.0002128) (0.0001095)
FIXit 0.0482065* 0.0568653* 0.0479648*

(0.0027451) (0.0009841) (0.0016498)
Const. 0.0608963* 0.0698005* 0.0673014*

(0.00514) (0.0041943) (0.0040858)

T - -36.293338 -7.9482289
z 7558.29 (7) 81708.06 (8) 71313.17 (8)
2, 1481.25 (11) 3559.00 (11) 7239.10 (11)
Z3 115.40 (13) 152.93 (13) 176.81 (13)
my -10.18 -10.16 -10.16
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m, -2.31 -2.48 -2.31
Hansen 551.12 (274) 598.32 (307) 581.13 (309)

The table presents parameter estimates from pali Gegressions of trade receivables on several
different specifications. The dependent variablifaéstrade receivables divided by total assets (TR@d the
details about the independent variables are in€r@birhe rest of the information needed to reaslttdile is:

i) Heteroscedasticity consistent asymptotic stashéaror in parentheses; ii) *, ** and *** indicasdgnificance

at the 1%, 5% and 10% level, respectively; iii¥ tthe t-statistic for the linear restriction tesdar the null
hypothesis of no significance; iv) z, z; are the Wald tests of the joint significance of tigorted coefficients,
of the time dummies and of the country dummiegeesvely, asymptotically distributed gsunder the null of
no significance, degrees of freedom in parenthegas; is a serial correlation test of order i using dasi in
first differences, asymptotically distributed asON{ under the null of no serial correlation; viartéen is a test
of the over-identifying restrictions, asymptotigatlistributed ag® under the null of no correlation between the
instruments and the error term, degrees of freddgrarentheses.

As shown in Column I, with the exception of ROA| pfoxies for the adverse
selection and moral hazard phenomena keep the sigmeThe main difference here is the
coefficient of DPA, which is now significant. Oundlings support the hypothesis that the
greater the adverse selection problem the moree taaddit offered. Variable SIZE is
negatively related to TRC and variables PQL and &iX positively related to it supporting
that large and low quality producers, with a higbgortion of fixed assets, tend to offer a
shorter period of credit since they have alreadit ueputation and, therefore, buyers will
not need long periods to check product quality. pbeitive and significant sign of the
coefficient of DPA indicates that as high qualilynfs extend more trade credit to clients,
they use this argument to require more trade cfemit their suppliers.

Regarding the coefficient of the BDP variable,sitagain negative and significant.
This result confirms that the greater the moralahdzcost the smaller the trade credit
offered by suppliers. As a consequence, trade tcestitnded by suppliers will be a result
of a trade-off between both phenomena, adversetswieand moral hazard. Therefore, the
outcomes reported here allow us to confirm Hypahdsand 2.

Columns Il and 11l show the results for both extedadnodels, one that CRD interacts
with BDP and the other that ASD interacts with BD¥8. can be seen, the results again
provide evidence in favour of Hypotheses 3 andndbdth cases, the coefficients for the
interaction term (INT) are as expected. These tegubvide an excellent robustness check
for our hypotheses.

In a nutshell, trade credit consists of an agemdgtionship between suppliers and
their clients in which, in asymmetric informatioarlitions, buyers will need time to check

the quality of the goods before paying for themne (Huverse selection phenomenon), and
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suppliers will diminish the time of the credit emtked as they do not know the
creditworthiness of the client(the moral hazardrmeenon). However, in countries with
high levels of creditor protection or high qualdfaccounting standards, the moral hazard

is mitigated since the credit risk is diminished.

I11.6. Conclusions

In the present paper we test an agency model ttaiexprade credit policy. The
model considers that two phenomena arise from eleionship between providers and
buyers: adverse selection and moral hazard. Inctimgext, and in asymmetric information
conditions, trade credit policy is a result of ayeacy relationship between providers and
buyers, in which trade credit is extended to alldignts to check the real quality of the
goods they are buying before the payment is madéhd meantime, sellers do not know,
ex-ante, the creditworthiness of the buyer and thag will reduce the trade credit offered
as they notice an increase in the risk of buyee$adlt. This model is then extended to test
for the moderator effect of different levels of diter protection and accounting standards
in the relationship between moral hazard and tcaeeit.

When trading with sellers who have not yet buidfoad reputation in the market, that
is, in the presence of adverse selection costserbuyill demand time to check quality
before payment. In addition, providers will redube terms of credit in order to mitigate
the moral hazard costs that vary depending on ekiel lof creditor protection and the
guality of the accounting standards in a countdyisTmeans that high levels of creditor
protection increase the suppliers’ probability e€eiving the goods sold and consequently
mitigate the moral hazard effects on trade crdditaddition, high quality accounting
systems mitigate information asymmetries betweeyelsuand sellers and consequently
diminish the moral hazard costs.

This study contributes to understanding the impmeaof legal institutions in the
finance of economic activities. In this vein, anpontant conclusion drawn from this
research is that countries with creditor unfriendiymmercial laws and low quality of
accounting standards will provide a risky enviromirfer credit, not only to formal lenders

but also to suppliers when extending trade crddierefore, if the high quality of creditor
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protection and the accounting system acts in favbtine development of the trade credit,
changes in theses issues should be taken by gogetsnwhich should consider all the

benefits involved for the development of commente eonsequently of the economy.
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CHAPTER IV — TRADE CREDIT DURING AN ECONOMIC
CRISIS: A PANEL DATA ANALYSIS

IV.1. Introduction

During the Asian crisis at the end of the last de¢daheFinancial Timesstated that
economists are aware that a financial crisis in cmentry spreads to others and that this
contagion is usually stronger in times of markedtability than in periods of calm. In
addition, trade and investment links are obviousndlels of contagion since a crisis in one
country deteriorates exports and capital flowshet tountry's trading partners (Chote and
Daniel, 1998). If during market turbulence a comgageffect occurs between linked
economies, then the effect will consequently odmitween firms, because they consist of
trade partners with investment links. This contadias specific consequences in the trade
credit supply chain, because suppliers often investde relationships by extending trade
credit that can tighten as bank credit becomestinsd.

The study of trade credit during economic crisigiqus is an important topic,
particularly when the global economy is going tigiowa credit shock. Regarding the recent
2008 global crisis, Kazmin, Lamont, and Leahy (20@8gue that the reluctance of
commercial banks to lend caused a liquidity shotleery level of the system. This
liquidity shock caused a shift in trade credit leseels because on the one hand, trade credit
may act as a substitute source of funds and tluease, but on the other hand, trade credit
may complement bank credit and decrease.

Although significant differences exist in trade diteuse for firms around the world,
trade credit is one of the most important sourceshmrt-term finance. According to
Demirglc¢-Kunt and Maksimovic (2001), in countriexls as France, Germany, and ltaly,
accounts payable or accounts receivable can resfhdl firms’ total assets. In general,
theories that explain trade credit embrace comialeneasons, transactions costs
motivations, and financial incentives (e.g., Briakd Fung, 1984; Ferris, 1981; Smith,
1987; Petersen and Rajan, 1997; Wei and Zee, 198ibof and Jegers, 1999; Marotta,
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2005; Bastos and Pindado, 2007; Rodriguez-Rodrig2@28; Deloof and Overfelt, 2010).
Recently, some studies appear to explain tradetarses by firms from different locations
and with different levels of economic developmentemal systems (e.g., Demirgii¢-Kunt
and Maksimovic, 2001; Fisman and Love, 2003; Ho&95; Bastos and Pindado, 2009).

Only a few empirical studies about trade creditimtyeconomic crises exist, such as
Fukuda, Kasuya and Akashi (2006) and Tsuruta (2€87Japan’s crisis and Love, Preve
and Sarria-Allende (2007) for the Asian crisis. Hoer, the impact of an economic crisis
on trade credit finance is of enormous relevanceallge a crisis causes trade credit
contagion as a consequence of financial contagetnden financial intermediaries.

The study of trade credit supply and demand dupegods of economic crisis is
strongly related to the financial view that firmstlwwide access to credit from financial
intermediaries finance, through trade credit, thoses with limited credit (Meltzer, 1960;
Schwartz, 1974). However, Blasio (2005) explairat tinade credit determinants contain
both time-invariant and time-variant componentsthiis vein, this study argues that trade
credit explanations must take into account both edisions of these explanations.
Therefore, the study examines trade credit demgrabbsidering commercial, operational,
and financial motives during the Brazilian crisfs1899, the Turkish collapse of 2001, and
the Argentine crisis of 2001-2002. The sharp deatdn of its currency marked the
Brazilian crisis of 1999, along with an increaseinterest rates and a decrease in the
Brazilian reserves of dollars. The Argentine crisfs 2001/2002 was long anticipated
following the recession that began in 1997 (theaAscrisis followed by the Russian
default). According to Zurawicki and Braidot (200®)e crisis’' strongest symptoms were
negative growth rates and increases in unemploynidr financial literature at the time
considered the devaluation of the Brazilian Readirsg} the Argentine Peso and the
persistent deterioration of fiscal revenues agég of the crisis, which caused doubt to
emerge about the government’s ability to honodébt. Regarding Turkey, the devaluation
of 40% in its currency, the Lira, which made repawts of debt in foreign currency
difficult for banks and businesses, characterizesl Turkish collapse of 2001. Peterson,
Ekici, and Hunt (2010) argue that the Turkish ecoiwocrisis of 2001 negatively impacted
all sectors of the country and caused a worsemnmaéome disparities more than any

previous economic crisis in that country. In ligiftthe above, this paper presents three

58



A trade credit explanation based on the agencyrthdegal factors and credit contagion

main contributions: First, the sample includes §irfrom three countries that the literature
does not widely study. Second, the paper explaie®tfects of an economic crisis on trade
credit demand. The third contribution is the choidemethod. When firms’ trade credit

policies are studied, two serious problems arise.tl@® one hand, firms have their own
specificities that lead to a particular behaviod aan influence the trade credit extended
and used. Consequently, the firm’s unobservablerbgéneity must be taken into account
in the models because heterogeneity can affece tteelit practices. A potential problem

of endogeneity exists in the relation between tradedit use and its determinants.
Therefore, this paper uses the panel data methggldio eliminate the unobservable

heterogeneity and to estimate the models by udiag@eneralized Method of Moments

(GMM) to control for endogeneity.

This study empirically observes that trade credrcuis positively related to trade
credit extended, the market power of the custonren, fand the level of investment
opportunities presented by firms. The study alsseokes that trade credit used is
negatively related to firms’ access to credit frbnancial intermediaries. Also, the study
finds that during years of economic shocks thabmtagion effect enhances the positive
relation between trade credit demand and the levakccounts receivable. The contagion
effect also increases the positive relation betwesate credit demand and the probability
of insolvency.

The remainder of this paper is structured as falo8ection 2 reviews the literature
on trade credit and credit contagion and Sectiaepdrts theories and hypotheses. The
method and empirical strategy are presented iniddedt Section 5 discusses the main

results and Section 6 presents conclusions.

I\VV.2. Literature review of trade credit and credhintagion

Trade credit determinants can be classified intoetvariant and time-invariant
categories. Although theories based on price disoadtion, product quality, and
transaction costs are time invariant, theoriesdbasea financial argument are time variant.
Blasio (2005) argues that trade credit extendedsugppliers has both a financial and a

transaction component. According to this authoe timancial component represents an
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alternative source to bank credit that can varyrduee depending on credit market
conditions. The transaction component is usefulnfiaking the exchange of goods easier
and consists of a time-invariant aspect of traeelitr

The financial theory of trade credit (Meltzer, 19&rhwartz, 1974; Emery, 1984)
posits that firms with easy and large access tdittrearkets finance those with limited
access. The tax argument (Brick and Fung, 1984juded in this body of research,
suggests that if buyers and sellers are in diftetet brackets, they have different
borrowing costs, because interest is tax deducthdea consequence, suppliers in high tax
brackets (with lower borrowing costs) are likelyextend trade credit to buyers in lower
tax brackets (with higher borrowing costs).

This strand of the literature contains some timeairant arguments such as those
presented by Petersen and Rajan (1997), in whigplisus (i ) have some cost advantages
over banks in acquiring information about the bis/areditworthiness; ( ii ) can also
threaten to cut off future supplies to buyers; éid) have more ability to salvage values
from existing assets that depends on the natutieeofjoods. However, the access to credit
markets varies over time and for this reason traeelit policies also are different in
monetary contractions than in financial crises.

Many research studies follow Meltzer's (1960) anchwartz's (1974) financial
explanation for trade credit. Some of them, sucNi&®en (2002) and Baum, Caglayan, and
Ozkan (2003) focus on the relevance of monetarytraotions or macroeconomic
uncertainty in the trade credit offered by firmsieTformer find empirical evidence that
during periods of monetary contractions small fitmas'e less access to bank loans and thus
use more trade credit. The latter find supporttfier argument that during macroeconomic
uncertainty firms turn to their supplier as a seuo€ finance, particularly those larger, high
growth, non-durable-goods producers.

Other works in the same strand of the literatu@vigle empirical evidence linking
trade credit demand and credit rationing; see,iristance, Danielson and Scott (2004).
According to these authors, credit rationing insesatrade credit demand for more opaque
firms. Wilner (2000) argues that in long term relaships, a dependent creditor grants
more concessions when a customer is in financatedis Delannay and Weill (2004), in
agreement with Marotta (1997) and Nilsen (2002%itpihat trade credit acts as a substitute
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for bank credit in credit-rationed companies sushttwse from transition economies. In
another recent paper, Uesugi and Yamashiro (200&stigate the opposite direction of
influence, that is, how decreasing the extensionrade credit affects the extension of
lending from financial institutions. They find thatade credit and bank credit are
complementary.

Rodriguez-Rodriguez (2008) study trade credit grarity small and medium size
firms from the Canary Islands based on the argurtiett credit-constrained firms have
suppliers as important substitutes for banks and that firms with greater access to
institutional finance act by channeling credititmahcially constrained clients.

As described above, most papers in this body efaitire suggest that credit-
constrained firms demand more trade credit thaarettHowever, the offer of trade credit
during financial crisis periods can follow a diféat pattern because of a variety of factors,
such as certain buyer specificities that can irszethe borrowing risk and cause credit
contagion.

According to Kaufman (1994), contagion consistshef spillover of consequences of
shocks from one or more firms to othefSiesecke andWNeber (2006) define credit
contagion as the propagation of economic distnesa bne firm to another. During the last
decade and at the beginning of this decade, a nuaofbeountries experienced financial
crises and scholars investigated their relatidimemncial contagion.

During banking distress, panicked depositors wdladrtheir bank deposits.
According to Friedman and Schwartz (1963), thesbdsawals are a primary mechanism
through which banking distress affects the reaheawy. Indeed, this fact also occurs in the
trade credit supply chain, because panic supptiersnish their investment in customer
relationships by withdrawing trade credit or byhtigning terms of credit.

In a recent paper, Love, Preve, and Sarria-Allef2®®7) find that the provision of
trade credit increases right after a crisis, buttraets in the following months and years.
They posit that this effect occurs because at fiesle credit acts as a substitute for bank
borrowing, thus offsetting the unavailability ofedit from financial intermediaries. Later,
however, the decline in bank credit causes a tcsedrcity effect for suppliers that tightens
the terms of credit.
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According to Tsuruta (2007), if suppliers act asficial intermediaries as well, they
suffer from credit contagion just as the banksHie proposes a model for the contagion of
trade credit in the Japanese crisis of 1997 andesig that in that period, suppliers were
likely to diminish the amount of credit extendedalbfirms, be they high or low risk, and
to those presenting high values of trade receigaflee argument for this relation is that in
the case of a serious credit contagion the poggiloi default is higher for both high and
low risk firms, and particularly for those with higrade receivables.

Jorion and Zhang (2009) posit that contagion effese stronger for an industrial
counterparty than for a financial institution iretbase of a borrower default, because the
usual trade credit exposure accounts for a largpgetion of supplier assets and usually,
one or a few buyers represent a large proportioa stipplier's trade credit. Therefore,
when a buyer files for bankruptcy it is likely toeate financial distress for that supplier.
According to these authors, the bankruptcy of detrpartner leads a firm to a double
negative consequence, the increase in bad debtshanlbss of an important customer
relationship.

Jorion and Zhang (2009) explain channels of creafitelation in non-financial firms
well by dividing the different effects into threategories: (i) intra-industry contagion; (ii)
contagion effects across industries; and (iii) ¢egparty effects. In the intra-industry
contagion, when Firm A defaults, two opposite @8eare expected. On the one hand, there
are the negative effects on firms in the same imgu®n the other hand, competitors of the
firm that filed for bankruptcy can expand their ketrshare. The contagion effect across
industries occurs when the default of Firm A, whaikey client of Firm B from Industry
B, acts as a negative sign of sales prospectrmsfin Industry B. The counterparty effect
consists of losses in Firm B, caused by trade teadénded to Firm A who defaulted. As a
consequence, a cascading counterparty effect cam t@ Firm C who gave trade credit to
Firm B. This effect can occur successively, causingncial distress to many firms in a

supply chain. Note that this paper fits in thedhdategory described, counterparty effects.
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I\VV.3. Theory and hypotheses

As shown earlier, time-invariant and time-variaattbrs explain trade credit used.
The former embrace certain arguments such as ttedaeed to commercial motives or
transaction costs. The latter concern financialivest however, the financial motivation in
trade credit uses has both a time-variant and exitivariant component. In this section, the

paper explains the hypotheses and theory relatsplitting them into two subsections.

IV.3.1. The first dimension: commercial, financiahd operational motives;
time-invariant components

Petersen and Rajan (1997) explain that suppliegsbatter able to investigate the
creditworthiness of buyers. They have a better kedge of the industry situation,
prospects, and threats as they are part of thauption chain. In addition, suppliers have a
strong interest in the survival of their clientslaaccording to Delannay and Weill (2004),
suppliers make large investments in the long-tenstamer relationship, hence they have
an implicit stake in the buyer. As a result, supglihave a more accurate perception of
their clients’ business and investment opportusitid,: Firms presenting a high versus
low level of investment opportunities receive mor&ade credit from their suppliers.

Although the financial argument of trade creditipothat large firms are likely to use
less trade credit because they have more accesgidmal funds (Rodriguez-Rodriguez,
2008) and because small firms are more informalipow@aque (Zambaldi, Aranha, Lopes
and Politi, 2010), the commercial view argues thage firms have more bargaining power
with their providers. This bargaining power allolasge firms to require better payment
conditions because they can threaten to changediher supplier. In this case, any trade
credit extended is not the result of a seller desjsbut a consequence of the buyer’s
bargaining power and resultant pressure (HorenbR0@deed, size does not measure
creditworthiness and banks can not grant creddrge firms simply because of their size.
The positive relation between size and trade creditived is also in accordance with the
product quality theory in which small firms thatveanot yet built their reputation grant

more credit to their clients. The above explanatiam also be based on the resource
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dependence concept. Dependency arises from the rebationship with partners. Gopinath
(1995) argues that when the dependency is asynun#tg strongest party (in this case
large customers) exercises control (requires grexier the more dependent party (the
supplier). Indeed, Mottner and Smith (2009) affitlmat when a supplier becomes
financially dependent on a powerful buyer, the fermgives financial concessions to the
latter.H2: Large versus small firms receive more trade crdit from their suppliers as a
result of their strong bargaining power.

As firms sell and buy on credit, those firms tha&ag in collecting from their
customers then demand long term trade credits ttweir suppliers. Indeed, Fabbri and
Klapper (2008) affirm that firms are likely to mhtthe maturities of the contract terms for
their payables and receivables. In addition, higality firms are prone to increase the trade
credit offered to their clients, and they use #mgument to require more trade credit from
their suppliersHs: Firms are likely to match the maturities of the ontract terms of
their trade receivables and their accounts payable.

According to the operation argument, trade crexda way to reduce transaction costs
that arise when demand is irregular. Variationglémand cause customer queues, large
inventories, and, consequently, enhance transacimts (Ferris, 1981; Emery, 1984).
Rodriguez-Rodriguez (2008) argues that the userasfet credit enhances commercial
exchange flows as a consequence of a decreasstsicberent to cash payment and in the
uncertainty of the transactions, namely liquidatomsts and storage costs. She argues that
the more active firms use more trade credit asuacsoof finance. Uesugi and Yamashiro
(2008) relate the benefits of trade credit useshan reduction of transactions costs and
argue that the larger the transaction volume mamguently firms use trade credit,: The
more active a firm is the more trade credit the fim uses.

As explained in Section 2, trade credit and créoitn financial intermediaries can
represent substitute sources of funds and, thexetoedit-constrained firms apply for more
trade credit than those with greater access tofithencial market. Firms that face
restrictions to bank credit access usually have levels of fixed assets to grant as
collateral and a high insolvency risks: Firms with reduced access to banks use more

trade credit than firms with large access.
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I\VV.3.2. The second dimension: crisis periods ardtithe-variant component

A firm can be credit constrained because of its dwancial characteristics, such as
the lack of collateral, low profitability, and hidiguidation risk, and these specificities are
time-invariant aspects. They can also be credisitamed because of a temporary situation
that affects credit markets, which is a time-variaffect. On one hand, in periods of
economic crisis, panicked suppliers can diminigrtimvestment in customer relationships
by withdrawing trade credit or by tightening theme of credit. But on the other hand, the
effort made by suppliers to collect earlier miglt e enough because of the contagion
effect that occurs in economic crisis periods.

This contagion can occur because firms with higielieof accounts receivable do not
succeed in collecting them in time and have togst payments to their suppliers, which
leads to a credit contagion chain, because suppt@n act in exactly the same way with
their respective suppliers. Thus, in crisis perjodst only suppliers' credit policy
determines trade payables, but also a probablet aactagion effect that arises from the
buyers having high levels of trade receivables.

The same relation occurs between trade payableshangrobability of insolvency.
As those firms with liquidity problems tend to sarffcredit restrictions when appealing to
banks, they finance themselves by using trade tcriddiwever, their insolvency situation,
added to the economic circumstances, can reducprtiiability of payments being made
at the proper time. As a consequence, not only Imrpptrade policy but also buyers’
ability to pay determines the relation betweendragdyables and the risk of insolvency.
H6: During crisis periods, the credit contagion eféct enhances the positive relation
between trade payables and trade receivables. HBDuring crisis periods, the credit
contagion effect enhances the positive relation heeen trade payables and the

probability of insolvency.
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I\VV.4. Data, empirical model, and methodology

IV.4.1. Data

To test all the hypotheses proposed in Sectiome paper uses firm data obtained
from Worldscope. The sample is composed of fidms and 611 observations from
Argentina, Brazil, and Turkey covering the five ygeriod from 1999 to 2003, for which
data for at least three years are available. Tthidyschooses these three countries because
they recently went through an economic crisis. @ligh in the last decade and at the
beginning of this one, several economic crises weduaround the world, the data
limitations did not allow the study to expand thissearch to other countries. The
distribution of the sample by country is in Tabld. The sample excludes all public
services and financial firms (SIC 4011 through 488t 6021 through 9995).

Table 13: Data distribution by country

Country Firms Observations
Argentina 18 74
Brazil 70 291
Turkey 59 246
Total 147 611

IV.4.2. Empirical Model

Because the goal of this paper is to analyze tcaeldit uses between firms during a
five year period, which includes some of the latesbnomic crisis periods, the paper

proposes to test the following empirical models:

DPA=Bo+B1DSO+B2Pli+BsFIXic+BaSIZE+BsAST Ui+ Bel Oirte; @)
DPA=Bot(B1+ACRISIS)DSOu+2Plit+PsFIXit+BaSIZE+PsAST Ui +6l O i 2)
DPA=Bo*(Br+).CRISIS)Pl+BDS Ot BoFIX i+ 4SIZE+BAS TU el Ot (3)

As a proxy for our dependent variable of trade itr@eimand, the paper uses the days
to pay accounts payable (DPA), measured byntiteral logarithm of 360/(cost of goods

sold/accounts payable).
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To measure the trade credit extended to custontkes,paper uses the natural
logarithm of 360 / (Net Sales or Revenues / (Curaar's Receivables-Net + Last Year's
Receivables-Net / 2)), hereafter, days of salestantling (DSO). For this variable, it can
be anticipated a positive relation with the dependariable.

In general, firms able to obtain funds from finaanarkets rely proportionally less
on financing from suppliers. Usually, firms withhégh level of collateral are prone to
obtain credit from banks. In addition, high-credited firms, such as those with a low
probability of insolvency, are likely to obtain fd® from financial intermediaries. Indeed,
Paul and Wilson (2007) find that firms with diffitkes in obtaining finance from banks
demand more trade credit. The variables used t@sept the credit quality of a firm and
the availability of collateral have the followingfthitions.

The probability of insolvency, PI, represents thedd quality of a firm that gives it
access to formal credit based on the method deselby Pindado, Rodrigues, and de la
Torre (2008). Specifically, the model that représehe probability of financial insolvency
is as follows:

Prob (Y>0) =Bo + B1EBITi/TAjt+ B2TDi/ MVA ;¢ + BaCP/TA + a + 1 + it (4),

where the dependent variable is a binary variab# takes the value of one for
financially distressed companies, and zero othexwi® classify a firm as financially
distressed, the firm's leverage has to be abovehing quartile or the firm presents an
earning before interest taxes, depreciation, andri@ation under the first quartile of the
sample. The explanatory variables included in tloeleh are Earning Before Interest and
Taxes (EBIT) scaled by total assets (TA), Total D@D) scaled by the market value of
assets (MVA), and Cumulative Profitability (CP) lschby total assets. The model uses a
logit model to estimate in cross-section. The valoletained vary from zero to one; thus the
model is a suitable index to represent the proltgmF insolvency that creditors assign
before granting credit to a customer firm. As s@erSection 3, is expected a positive
coefficient for this explanatory variable.

In general, firms with low levels of fixed assete aredit constrained because these
types of assets can be used as collateral in lwaris! If these firms usually obtain credit

from financial intermediaries, then they show loges of trade credit, because both types
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of credit are substitutable. To test for the negatelation between collateral and DPA, the
model uses the firms’ total fixed assets scaletbtaf assets, FIX.

To assess firm size, the model uses the naturatitbg of total assets (SIZE). This
variable often represents firm size in financiaérature and particularly in trade credit
literature. The arguments exposed in Section Zatdithat a positive relation between the
dependent variable and the SIZE variable existsalme these firms are likely to have
more bargaining power over suppliers and requiteebpayment conditions.

Transaction cost theory (operation argument) pdsigd trade credit is a way to
reduce operational costs caused by variations nmadd. Therefore, more active firms use
more trade credit from suppliers to finance theorking capital. The variable ASTU,
measured by income divided by total assets, reptesems’ activity. According to these
arguments, is expected a positive relation betwbendependent variable and the DPA
variable.

The next explanatory variable is 10 that is a préotyTobins’ g, also used by Han,
Suk, and Suk (1999) and Thomsen and Pedersen (ZD@®)paper measures 10 by using
the market-to-book value of equity. Information asdjng investment opportunities gives
to banks and suppliers an idea of a firm’s futurd provides, particularly to suppliers, an
incentive to maintain long-term relationships wiitlese buyers. In addition, the information
about a firm’s investment opportunities reducesemainty about its future. According to
Petersen and Rajan (1997), suppliers are able tainoland use different types of
information than banks do and they apparently bgeihformation advantage to sell on
credit to firms of low creditworthiness but whichrepent high business potential.
Consequently, is expected a positive coefficientlie 10 variable.

Also, the paper creates a dummy variable named ISRt takes one if a country,
I, goes through an economic crisis in year t, aedozotherwise. For the countries
comprising the sample, the paper considers theviatlg crisis years: 1999 for Brazil, 2001
for Turkey, and 2001 and 2002 for Argentina. Eheepresents the random disturbance.

Table 14 summarizes each variable and sign.
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Table 14: Definitions of variables

Proxy for: Variable Name Expected Sign Coefficient
Trade credit granted DSO - days of sales outstgndin +
Credit worthiness P1 — Probability of Insolvency +
Bargain Power SIZE — Total Assets +
Collateral FIX — Fixed Assets -
Investment Opportunities 10 — Market-to-book-ratfcequity +
Activity ASTU — Asset Turnover +
IV.4.3. Method

The study estimates the proposed model by usirgnelgata method for two main
reasons, or problems, that arise when studying tcagdit: the unobservable heterogeneity
and the endogeneity. First, unlike cross-secti@rallysis, the panel data methodology
allows us to control for individual heterogeneityhis problem is very important in the
analysis of firms’ trade credit use, since it magpeind on some of the firms’ own
characteristics. This heterogeneity can lead tedulaesults. Therefore, the paper controls
for heterogeneity by modeling it as an individuéfeet, n; which is then eliminated by
taking first differences of the variable. Consedlyerthe error term in the models;, is
split into four components. First, the firm-speciéffect,n;. Second, ¢ which is the time
specific effects and controls for some of the maconomic influences on the trade credit
demand decision. Third, as the estimation of theehases data from three countries, the
model includes country dummy variables,Fénally, vi; is the random disturbance.

The second reason for using the panel data methggad the endogeneity problem
that is likely to arise given that the dependemialde may also explains some of the right-
side variables. Particularly, suppliers tend to ahatheir terms of trade credit offered
(DSO) and received (DPA). However, for these vaesithere may be a double direction in
the relation, because, on the one hand, firms reéigaltheir trade credit policies and, after
that, try to negotiate terms of credit with supgieOn the other hand, firms buy goods
from suppliers and then, depending on the suppliemns of credit, they decide their own
policies. Consequently, endogeneity can be a pmoltat the models need to control for.
To do so, the paper uses all the right-hand-sidabias in the model lagged from t-1 to t-4

as instruments for the equations in differences, ame instrument for the equations in
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levels, as Blundell and Bond (1998) suggest, whenivithg the system estimator used in
the paper. Therefore, the models in Equations an@,3 are, respectively, as follows:
DPAi=Bo*B1DSO+B2Plit+BsFIXittBaSIZEi+BsAST Ui+ Bel Oictnit+Citvie %)
DPA=Bo+(B1+ACRISIS)DSO+BoPli+BsFIX i +BaSIZE+BsASTUi+BslOititcitvie  (6)
DPA:=Bot+(B1+ACRISIS)Pli+P2DSO+P3sFIXit+BaSIZE+PsAST Uit +Bel Ojp+nit+Citvie (7)

In Equation 6, according to the theory discusse&ention 3, when CRISIS equals
zero (no crisis)p1 is greater than zero because trade credit is exghéatbe directly related
to trade debt for countries in periods withoutigisrand, consequently, without trade credit
contagion. However, when CRISIS equals one, thainishe year t a credit contraction
occurs in country if1+A is larger tharf3; when CRISIS equals zero. The increase in the
coefficient occurs because suppliers’ efforts tmidish the amount of credit granted to
firms holding high values of trade receivables affset by an increase in customer trade
credit demand as a consequence of the unavailabflibank credit. Likewise, in Equation
7, when CRISIS equals zero (no cris[¥)is positive because financial institutions neglect
firms with a high liquidation risk and thereforeetie firms appeal for more supplier
finance. Nevertheless, when CRISIS equals onejghat year t a credit contraction occurs
in country i, B1+A is positively stronger thafi; when CRISIS equals zero. This result
occurs because during crisis periods, risky custeraee likely to postpone payments of
goods bought on credit because other sources dit @e scarce. This customer reaction
gives rise to a credit contagion effect in the symhain. The expected results from both
interactions have the same cause and consequdheesade credit contagion. It seems
clear that in order to avoid the increase in baatsjen periods of financial crisis, suppliers
tighten the terms of credit, particularly for riskgms such as those with a high amount of
receivables or a high liquidation risk. Howevere@sely because of the crisis, and
consequently, credit scarceness, buyers delay pagments with the aim of surviving
during the economic crisis.

Also, for all estimations described the paper ckdok the potential misspecification
of the models. First, the paper tests for the ateseh correlation between the instruments
and the error term by using the Hansen J statitmver-identifying restrictions. Second,
the paper tests for the lack of second-order seaaklation in the first-difference residual

by using them, statistic, developed by Arellano and Bond (199he paper also uses three
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Wald testsz, z , andz, to verify the joint significance of the reportedefficient, the time

dummies, and the country dummies, respectively.

IV.5. Results

At first, this section presents some descriptiaistics. After that, the section shows
the results for the model described in Equatioiilis analysis allows the paper to check
for the relation between trade credit use andcheliMariables included in the model without
considering any crisis or credit contagion. Afterdvathe model estimates the interaction
effect of DSO and CRISIS and Pl and CRISIS, as rdest in Equations 6 and 7,
respectively.

IV.5.1. Descriptive Statistics

Table 15 shows the descriptive statistics and Baasorrelation for all variables
included in the model. Paying attention to the woduof trade credit and trade debt of the
firms is especially important to the analysis. Hwerage days of sales outstanding is 81,
while the average of days to pay accounts payab®®, that is, 22 days shorter. Note that

correlation coefficients are moderate.

Table 15: Descriptive statistics and Pearson’s coetations

Variable Mean S. Deviation Median DPA DSO Pl SIZE FIX 10 TATO

DPA  59.28 39.41 49.57 1.00

DSO 8143 46.48 73.00 0.22* 1.00

Pl
SIZ
FIX
10

0.42 0.25 0.38 0.200 0.11* 1.00
E 1246 146 12.40 0.04 -0.06 0.06*** 1.00
0.39 0.19 039 0.00 -0.22*0.38* 0.20* 1.00
1.41 2.17 1.05 003 -0.06 -0.30* 0.02 -0.21*1.00

ASTU  0.99 0.48 096 -0.16*-0.30* -0.31* -0.37* -0.40* 0.07*** 1.00

IV.5.2. Testing time-invariant components of tradedit

Table 16 provides the results of the GMM estimatafnthe models shown in

Equation 5, 6 and 7. It also provides the hetedmsteity consistent asymptotic standard
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error in parentheses, thestatistic for the linear restriction test undee thull hypothesis of
non-significance and the Hansen test of the owamtitying restrictions, asymptotically
distributed a? under the null of no correlation between the insients and the error term.
The levels of 1%, 5% and 10% of significance adiciated by *, ** and ***, respectively.
The Wald tests of the joint significance of theawed coefficients, of the time dummies and
of the country dummies are indicated fayz, and z, respectively, and degrees of freedom
are in parenthesesy is a serial correlation test of order i usingdasi in first differences,
asymptotically distributed as N(0,1) under the nofl no serial correlation. Regarding
Column 1, that shows results for the model of Hquab, coefficients for all variables
included in the model, except for ASTU, are sigrfit and show the expected relation
with the dependent variable. Coefficients for DS, SIZE, and 10 are all positive and
for FIX, negative.

In accordance with Hypothesis 1, the positive r@tabetween DPA and 10 suggests
that suppliers extend trade credit to those firmghwa high level of investment
opportunities. This result provides empirical evide that supports the advantage that
suppliers have over financial intermediaries inuaggg information about buyers’ future
prospects. This relation has theoretical suppothénfact that as suppliers and buyers are
likely to maintain a stronger relationship with kaather than they maintain with banks,
they more easily perceive the information abowegstment opportunities as compared to
banks. Therefore, the information results in moagleé credit granted, since suppliers have
an interest in the future cash flow of buyers.

The coefficient of SIZE is positive. This resulpports the Horen (2005) argument in
that suppliers selling to large clients tend t@wllpayment delays in order to avoid their
moving to another supplier. In other words, firmghwa large market share or ones that
represent a high proportion of suppliers’ salesehstrong bargaining power to demand
better payment conditions. Therefore, this findiegfirms Hypothesis 2.

The empirical evidence supports a positive relalietween trade credit granted and
trade credit used, because the coefficient of DS@ossitive and significant. This result
supports Hypothesis 3, in that firms that delaylemion from their customers, demand

long term trade credit from their suppliers.
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According to the financial view of trade credigjuidity firms with access to financial
intermediaries finance the credit constrained firfiisis proposition is in agreement with
the substitution argument in that credit-constrdifiens substitute bank credit as a source
of finance for trade credit in periods of credis@. Credit-constrained firms usually have a
high risk of insolvency and a low level of fixedsass to grant to banks as collateral. Thus,
the positive relation found between Pl and DPA Hrel negative relation found between
FIX and DPA support these points of view and, cqoseatly, Hypothesis 5.

In short, trade credit received by firms dependshow credit constrained they are
when dealing with financial institutions, their estment opportunities, their bargaining
power to pressure suppliers for better buying domas, and the extent of the credit they

grant to their customers.

Table 16: Estimations results

Explanatory Variables () ({l)) (1)
DSG: 0.14*** 0.10* 0.11*
(0.05) (0.03) (0.04)
DSO*CRISIS; - 0.01** -
- (0.00) -
Pl 0.39* 0.39* 0.48*
(0.05) (0.05) (0.05)
Pli*CRISIS; - - 0.27*
- - (0.04)
SIZE; 0.06* 0.06* 0.05*
(0.02) (0.02) (0.01)
FIXit -1.00* -1.06* -1.10*
(0.15) (0.11) (0.13)
(o) 0.02* 0.02* 0.03*
(0.01) (0.00) (0.00)
ASTU; 0.10 0.12** 0.05
(0.06) (0.05) (0.05)
Constant 3.01* 3.18* 3.15*
(0.36) (0.30) (0.24)
T - 3.24 11.15
z 27.71 (6) 43.01 (7) 61.60 (7)
2 7.47 (3) 16.17 (3) 11.14 (3)
Z 12.69 (3) 15.62 (3) 11.27 (3)
my -2.78 -2.80 -2.89
m, -1.33 -1.25 -1.16
Hansen 114.04 (98) 125.38 (109) 125.049)
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I\VV.5. 3. Testing for crisis effects on trade credit

To find out whether economic crisis periods in amgy influence trade credit
policies, the model adds an interaction effecthen@SO variable. The goal of this analysis
is to check for empirical evidence of credit combagoccurring in periods of crisis. With
this purpose in mind, as explained in Section é,gaper constructs a dummy variable that
takes the value of one if in year t, country i gtle®ugh an economic crisis, and zero
otherwise. Therefore, the model interacts the CRISummy with the days of sales
outstanding (DSO). Column Il of Table 16 reports thsults for the model represented by
Equation 6.

The results for the influence of economic crisisti@ue credit received point to two
different facts. First, in crisis periods, the duypnwariable takes the value of one and,
consequently, the coefficient g+y:. The paper performs a linear restriction test whose
null hypothesis is bp1+y:=0 in order to know if the coefficieft;+y;=0.11 is significantly
different from zero. As the t-value is 3.24, the@arejects the null hypothesis that the
coefficient is equal to zero. This result suppdhis argument that in moments of credit
constraints caused by an economic crisis, custortteas hold high levels of trade
receivables postpone payments to suppliers to aapidncrease in their liquidity risk,
because they might not receive payment for théessamade on credit, and they have no
other source of finance to use. Second, when tiser® economic crisis, the dummy
variable takes the value of zero and the coefftdef;=0.10, indicating the usual positive
relation between trade credit granted and recewitidout the payment delay caused by
contagion. Of note, in periods without crisis, gesitive relation between trade credit used
and trade credit granted is weaker than duringsgpisriods.

Therefore, the results confirm that economic crisfsct trade credit uses as firms
holding high levels of receivables postpone traglit payment to suppliers, thus giving
rise to a trade credit contagion and supportingdiygsis 6.

To move forward in the examination of trade credbntagion effects the paper
performs a third estimation to check whether peyiofi economic crisis influence the
relation between a firm’s insolvency risk and tradedit use. With this aim, the paper runs

the model in Equation 7, which includes a dummyther crisis period interacted with PI.
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As explained in Section 4, this dummy takes theeaf one if country i went through an
economic crisis in year t, and zero otherwise.

Column 3 of Table 16 shows the results for DSO,ESIEIX, and IO. The results
support earlier findings in that firms with a lowoportion of fixed assets use more trade
credit, because financial intermediaries negleeinthand those firms that are large or
present high investment opportunities get moreicifeam suppliers, because they have
strong market power to delay payables for longeiode and because the suppliers have
advantages in acquiring information about the bsiyaotential for future growth.

Turning attention to the impact of crisis periodstoade credit policies by analyzing
the interaction of the dummy CRISIS on PI, the Kesupports the explanation that
economic shocks enhance the positive relation Etviiede credit used by firms and their
probability of insolvency. Suppliers that substtdor banks by granting credit to firms
with a high liquidation risk can tighten credit tbem during crisis periods. However,
customers facing liquidity problems and without amifernative source of credit delay
payments to suppliers. Again, the paper performiénear restriction test whose null
hypothesis is bi3;+y;=0 in order to know if the coefficierft;+y;=0.75 is significantly
different from zero. As the t-value is 11.15, thegper can reject the null hypothesis and
concludes that the coefficient is significantlyfdient from zero.

As a consequence, in periods of credit constrasuppliers’ efforts to tighten the
terms of credit to risky firms is not successfut@ease the firms with a high probability of
insolvency are likely to postpone supplier paymdmgsause there are no other sources of
credit available to them. Therefore, the resultamfrthis estimation provide empirical
evidence supporting Hypothesis 7, in that duringnemic crises a contagion effect also

occurs in the relationship between suppliers aet ttustomers.

IV.5.4. Robustness checks

To test the robustness of the results found, tpempagain runs all the estimations but
uses as a dependent variable the accounts payadés Dy firms’ total assets, TP. The
paper also changes the proxy for trade credit gchhy using the trade receivables scaled
by firms’ total assets, TR. The use of both measisevery useful in investigating trade
credit because the variable days to pay accountshpa (DPA) is a proxy for how long the
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term of credit granted by suppliers is, and thealde TP is a proxy for the amount of

credit granted to customers. For this regressiomesdata is lost because of missing values

for the new dependent variable and, as a consegudéhe model is run with 605

observations. Table 17 presents the results farstoless.

Table 17: Estimations results — robustness checks

Explanatory Variables () () (1
TRy 0.026* 0.06* 0.05*
(0.01) (0.01) (0.01)
TRi*CRISIS; - 0.02* -
- (0.00) -
Plit 0.02* 0.02* 0.03*
(0.00) (0.00) (0.00)
Pli*CRISIS; - - 0.02*
- - (0.00)
SIZE; 0.002 0.002 0.001
(0.002) (0.001) (0.001)
FIXit -0.10* -0.10* -0.08*
(0.02) (0.01) (0.01)
(o 0.003* 0.004* 0.004*
(0.000) (0.000) (0.000)
ASTUj 0.02* 0.01** 0.004
(0.004) (0.003) (0.003)
Constant @7 0.08* 0.08*
(0.03 (0.02) (0.02)
T - 12.35 10.51
z 51.62 (6) 83.67 (7) 45.18 (7)
V2 3.05 (3) 7.97 (3) 7.93 (3)
Z3 6.87 (3) 9.79 (3) 18.90 (3)
my -2.13 -2.12 -2.09
my 0.62 0.75 0.79
Hansen 111.09 (98) 123.39 (109) 123.81 (109)

As shown in Column I, variables TR, PI, FIX, and kBep the same sign, which

reinforces the previous findings and supports Hypsés 1, 3, and 5, in that suppliers have

advantages over banks in acquiring information alboyers’ future prospects; that firms

delay collection from their customers and, themmaed long term trade credits from their

suppliers, and credit-constrained firms such asdhmith a high probability of insolvency

and limited collateral, use more trade credit fica The main difference here when
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compared with the previous estimation is that SiZBot significant and the coefficient of
ASTU becomes significant.

Columns 2 and 3 show the results for both extendedels, one that CRISIS
interacts with TD and the other that CRISIS intesagith PI. As can be seen, the results
again provide evidence in favor of Hypotheses 6 anahile the remaining coefficients
keep the same signs. These results provide an lemcelobustness check for the
hypotheses.

Therefore, trade credit use depends on time-innafectors such as restrictions to
formal credit, investment opportunities, marketdaaming power and credit granted, but
also depends on time-variant factors such as anoeac crisis. The crisis can cause an
increase in the restrictions for obtaining creddni financial institutions. So, in these
periods, although suppliers can tighten the teringexdit to high risk firms, these buyers
will postpone payment to suppliers as a way to édwoe liquidation risk, since their clients
cannot pay them on time and because the formait ereatkets neglect them and therefore

suppliers are their last source of finance.

IV.6. Conclusions

This paper tests the substitution hypothesis betwegle credit and bank credit. The
paper also tests for the argument that supplieve hdvantages in acquiring information
about buyers’ future prospects, that large buyesgetbargaining power to demand better
terms of credit from suppliers, and that, during emonomic crisis, a contagion effect
occurs in the granting of trade credit. The expli@mafor trade credit considers that it is a
result of time-variant and time-invariant deternmtsa

Regarding the time-invariant determinants, tragelicreceived by firms depends on:
their bargaining power to acquire long periods @&dd from suppliers; the existence of
high levels of investment opportunities and whethely have broad access to financing by
financial institutions. As regards the time-variaeterminants, trade credit depends on the
insolvency risk of buyers. If buyers are highly melable to an economic and credit

contraction resulting from an economic crisis, thesy will delay payments to suppliers.
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This study contributes to understanding the consecgs of economic crises on the
financing of economic activities. In this vein, anportant conclusion drawn from this
research is that suppliers act as valuable agentéfget credit tightening from financial
institutions when they grant trade credit to lowedit rated firms. Suppliers also act by
correcting information asymmetries between banks #mms, because they have better
information about firms’ investment opportunitieadathis advantage allows them to
finance the net present value projects of theitausrs that otherwise go unfinanced and
not started. Taking this argument into accountritial intermediaries need to find a way
to diminish their lack of knowledge about firms’'vastment opportunities and future
prospects. Although this paper sheds some lighthenfact that during economic crises
trade credit can offset banks’ credit tightenirtgs tcompensation can only occur during a
short period. After that, suppliers are also credmstrained and then reduce the level of
trade credit. Understanding this fact is valuablgdvernments trying to take preemptive

actions to mitigate the negative effects of a s the economy.
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CHAPTER V - CONCLUSIONS AND IMPLICATIONS

The purpose of this study has been to examine #ir determinants of trade credit
extended and demanded by firms. We split them twitwo types of determinants of trade
credit: internal and external. The first of themmsiders some firm characteristics such as
their size, the type of the product sold, the bisyesk, the proportion of fixed assets,
profitability, investment opportunities, and so dime latter includes some legal aspects in
which firms are involved or the economic situatibiat the country of the firm is going
through.

In particular, this study shows that the trade itrextended by firms does not depend
only on a seller trade credit policy, but also defgeon the customer’s credit requirements,
which is a function of the seller reputation. Thtedy also demonstrates that trade credit
extended also depends on the level of creditoeption, according to the commercial code
of the country in which the firm resides. Our resbaalso reveals that the accounting
practices of a country, determined by the law, atdloence the trade credit extended by
suppliers to their customers. In regard to theaideade credit, it is also demonstrated that
it depends on firms’ ability to obtain funds frommdncial intermediaries and depends on
their investment opportunities as well. It is alEwown that economic crises affect trade
credit use and cause a contagion of trade credihgrauppliers and their customers.

Specifically, based on the agency theory, this ystcomplements the commercial
argument to explain trade credit extended, in whiclasymmetric information conditions,
firms sell on credit to allow clients a period whé to check the real quality of the products
bought before paying for them. We add to this armguimthat, under conditions of
asymmetric information, sellers do not really knihe creditworthiness of their clients and,
therefore, they will tighten the terms of credit.

The findings of this study are consistent with poeg arguments that firms sell on
credit to allow clients to check the quality of theducts before paying for them. Indeed,
we find empirical evidence that high reputatiomf, that is, those larger, highly profitable

firms with a high proportion of fix assets, givesdecredit than firms whose reputations are
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not consolidated in the market in which they adie Targument that firms are likely to

match the maturities of the contract terms for rthpglyables and receivables was also
confirmed and supported by the empirical evidermendl. We also found that high risk

firms will receive less trade credit from supplieks short, this finding seems to indicate

that trade credit is driven by a trade-off betwé&o phenomena, adverse selection and
moral hazard.

Based on previous literature that provides emgirmadence of a relationship
between legal rules and finance, we advance instudly and find empirical evidence
supporting the argument that when companies belomdjfferent countries, where legal
rules are different, specifically for the case mditor protection and accounting standards,
the risk in granting credit to customers may beaswckd or mitigated depending on these
rules. When these legal aspects were introduced ageraction in the agency model using
a sample of firms from 13 countries from differéegal families, we found that high levels
of creditor protection and high quality in the agobng rules mitigate the moral hazard
phenomenon that exists in the agency relationséiywden suppliers and their customers.

Our findings reveal that legal features affectttiagle credit obtained by firms as they
moderate the credit risk. No one has previousliete$or this impact on trade credit by
using as an argument their role as a moderatonennoral hazard phenomenon. These
results reveal what we consider to be one of thgormeauses of the cross country
differences in the levels of trade credit use. AenEh-civil-law countries offer creditors the
weakest protection and the weakest quality in actieg, any kind of credit will be hard
negatively affected in these countries, includiraglé credit.

Focusing on trade credit demand, we then investijite occurrence of trade credit
contagion during economic shocks. For this study,amalyzed firms from three countries
that have recently undergone an economic crisige#tina, Brazil and Turkey. Our results
are consistent with previous arguments that tradditcand bank credit are substitutes.
According to our results, firms presenting low lisvef fixed assets and a high probability
of insolvency use more trade credit. These findiwgse expected because firms with low
levels of fixed assets are unlikely to obtain furidem banks as a consequence of the
absence of assets to use as collateral. Firmsanitigh probability of insolvency are also

banished from formal credit because they are higlh n both cases, firms must apply for
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credit from suppliers. Results also suggest thesistency of the argument that non-
financial firms have information advantages ovemtfal lenders in checking the future
perspectives of a firm. We find that firms with raonvestment opportunities receive more
trade credit from suppliers.

Regarding the impact of economic crises on tragelicdemand, our main finds
suggest the occurrence of trade credit contagiahensupply chain. Results indicate that
during a financial crisis, firms presenting highdés of accounts receivables will postpone
payments to suppliers in order to avoid insolvensiyice they may not succeed in
collecting them in time. This behavior will lead #ocontagion effect in the supply chain
since firms’ suppliers may act in exactly the sanmaner at the time of the payment of the
goods or services contracted over their own suplWe also found that credit constrained
firms, such as those presenting a high probahilitinsolvency, rely more on credit from
suppliers. However, our empirical evidence suggtsds this reliance is enhanced during
economic crises. In other words, our results irtdithat, on the one hand, suppliers tend to
tighten terms of credit to high risk firms duringo@omic crises, and on the other hand,
customers will delay payments to suppliers sineg thave no other alternative source of
funds. This finding is another piece of empiricaidence of the occurrence of trade credit
contagion during economic crises; since supplieegfy difficulties in collecting their trade
receivables are likely to postpone their trade pbegto their own suppliers.

As we can see through our empirical evidence, ghidy is especially important for
managers, policymakers, and researchers. Managérgrofit from understanding the
main determinants of trade credit, which are usefyblanning trade credit policies. The
knowledge of the type of product (perishable or, fat example) for which customers are
likely to require large terms of credit is partiady important for them. Some aspects of the
law are also important in the decision of selling @edit or not. Furthermore, as these
aspects vary depending on the country, those fihasact in more than one country can
take special advantage of this information to decabout different terms of credit.
Understanding customer behaviour during economisesris also very important for
managers as it allows them to calculate more prictbe likelihood of the appearance of
bad debts. Policymakers can benefit from this mesesince it allows them to understand

that the impacts of financial crises go furthemtltiae financial systems, also affecting the
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real economy, and to realize that trade credit maly mitigate the lack of credit from
financial institutions. This research also perriism to understand the consequences of a
weak accounting system or low levels of creditat@ction in the risk of credit supported,
not only by banks but also by suppliers. The dineqgdlication for the academic community

is the use of the agency theory to explain tradeditrgranted by suppliers and its
immediate consequences; trade credit terms areomigt determined by suppliers’ own
decisions but also by customers’ demand for lorglitperiods (trade off). The impact of
legal features and economic crises on trade credihother step taken by this study that
should be incorporated into the explanatory modetsade credit.

To summarize, the thesis proved in this work ifolews: “Trade credit demanded
and extended by firms is a result of the influesfaaternal factors (such as the moral
hazard, the adverse selection, the bargaining pawmel the investment opportunities

presented by the customer firm) and is also infbeerby some external factors that
characterize the legal and the economic environnf@nth as the level of creditor
protection, the accounting standards and the ecoaagituation).”
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