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Summary findings
Recent empirical work has shown that financial
development is important for economic growth, since
well-developed financial markets are more effective at
allocating capital to firms with high-value projects. This
raises the question of whether firms with high-return
projects in countries with poorly developed financial
institutions are able to draw on alternative sources of
capital to offset the effects of deficient (formal) financial
intermediaries. Recent work suggests that implicit
borrowing in the form of trade credit may provide one
such source of funds.

Using the methodology of Rajan and Zingales (1998),
Fisman and Love show that in countries with relatively
weak financial institutions, industries with greater
dependence on trade credit financing (measured by the
ratio of accounts payable to total assets) grow faster than
industries that rely less on such credit. Furthermore,
consistent with the notion that young firms may not use
trade credit, the authors show that most of the effect
they report comes from growth in preexisting firms
rather than from an increase in the number of firms.
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I. Introduction

In recent years, there has been increasinginterest in the economicsliteraturein the role of
financial intermediaries in promoting economic growth. Recent papers have shown that
improved financial market development is associated with growth, using a variety of
methodologiesand datasets.1 One of the basic explanationsfor this pattern is that the financial
sector serves to reallocate funds from those with an excess of capital, given their investment
opportunities,to those with a shortage of funds (relative to opportunities). Thus, an economy
with well-developedfinancial institutionswill be better able to allocateresourcesto projectsthat
yield the highestreturns.
This allocativerole of financial institutions in promoting developmentwas the focus of
Rajan and Zingales (1998), who found that industrial sectors with a greater need for external
finance develop disproportionatelyfaster in countries with more developed financial markets.
This then begs the question of whether firms with high return projects in countries with poorly
developed financialinstitutions are able to take steps to mitigate the effects of deficient(formal)
financial intermediaries,and if so, how. One answer, implicit in Rajan and Zingales, is that
firms will be forced to rely more on internally generated funds. Recent work by Petersen and
Rajan (1997), suggests that implicit borrowing from suppliers may provide an additional
possibility. They found that, among small firms in the United States, those with less wellestablishedbankingrelationshipsheld significantlyhigher levels of accounts payable. Similarly,
' Perhaps the earliestwork relating financialmarketdevelopmentto economicgrowth is Cameron (1967).More
recent work that examinesthis relationshipusing cross-countrydata includes Levineand King (1993) and
Demirguc-Kuntand Maksimovic(1996). More sophisticatedapproacheshave been utilizedby: Rajanand Zingales
(1998),who use within-countryvariation in industrycharacteristics;Bekaertet al (2000), who make use of timeseriesvariation in looking at the effect of financialliberalizationon growth; and Rousseau and Wachtel (1998),who
look at the links betweenthe intensity of financial intermediationand economicperformancein five industrialized
countries.
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firms in MSA's with a relative scarcity of financial institutions carried higher levels of accounts
payable. They suggest that their results imply that trade credit is used as a source of 'financing of
last resort' by very constrained firms. Nilsen (1999) looks at this issue from another angle,
showing that during monetary contractions small firms, which are likely to be mor- credit
constrained, react by borrowing more from their suppliers.
Now, even the most constrained of American firms face far less scarcity of fundl:ag from
formal institutions than companies in many other countries, where stock markets are in their
infancy, and formal lenders are rare. A natural extension of Petersen and Rajan's reasoning is
that firms with financing needs in such countries will be more likely to fall back on ,upplier
financing in the form of trade credit as a means of funding growth.
Suppose that it is the case that trade credit is a substitute for institutional financing where
financial intermediaries are scarce, and further that it is also true that firms in certain industries
find it inherently easier to access trade credit, for reasons that will be discussed in the next
section. Then, this would imply a substitutability between 'trade credit suitability' and f.nancial
market development. That is, financial market development should matter disproportionately
more for firms that cannot make use of trade credit financing, or conversely, firms with access to
trade credit financing should face (relatively) fewer difficulties in countries with less developed
financial markets.
Using the methodology of Rajan and Zingales (1998), we test this hypothesis, using data
from a panel of 37 industries and 44 countries. Consistent with the basic hypothesis outlined
above, we find that firms in industries with higher rates of accounts payable exhibit higher rates
of growth in countries with relatively weak financial institutions.2 We find these resulb;sto be

2 We wish to emphasizethat our conclusionson the substitutabilityof trade credit and bank credit are based on the
within countryvariation in trade creditusage across industries.Thus, our results imply substitutionbetween these
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very strong, and robust to a wide variety of specifications. However, since trade credit,
particularly in the absence of effective legal enforcement,requires trust and reputation,start-up
3

firrns may have more difficulty in benefiting from trade credit financing, as described above.
Consistentwith this hypothesis, we find that when growth is measured by the creation of new
establishments,'credit intensive' industriesdo not grow significantlymore rapidly in countries
with underdevelopedcapital markets.

The rest of the paper will be structured as follows: Section 2 will review the primary
theories of trade credit provision, and discuss why they imply an industry-specificelement to
trade credit access. In section 3, we discuss the data sets used in the analysis. Our basic results
are reportedin section4; and we giveour conclusions& discussionin section5.

1. Theoriesof Trade Credit Provision

There are numerous theories that provide explanations for the provision of credit by
suppliers. These theories often pertain to particular aspects of market structureandlor product
characteristics,and suggestthat certain industriesmay have a greater abilityto utilizetrade credit
than others. Since we will be using an industry-specificmeasure of trade credit intensiveness,
we will begin by outliningthese basic theoriesof trade credit provision,with particularreference
two sources of financingat the micro level,which is consistentwith previous findingsfor US firms by Petersenand
Rajan (1997), describedabove. However,since both sourcesof financingare likely to be positivelycorrelatedwith
contractenforcement,legal or otherwise,in a cross-countryregressionone might observe a positive correlation
betweentrade creditprovision and formal financialintermediation,which could be incorrectlyinterpretedas
representinga complementaritybetweenthese two sourcesof financing. This highlightsthe importanceof utilizing
cross-industrydifferences,which allows us to better control for heterogeneityacross countries in factors such as
legal enforcement.
3See,

for example,McMillanand Woodruff(2000) for evidenceon the relationshipbetweencredit access and firm

age.
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to industry specificity. Most theories of trade credit provision fall into one of the following
categories: 1) comparative advantage in liquidation, 2) price discrimination by suppliers, 3)
warranty for product quality, and 4) customized products.
First, several authors have suggested that credit provision will be more likely in
circumstances where there is easier resale of the product being sold, since this will alhw the
seller to seize and resell its product if default occurs (see, for example, Mian and Smith (1992)
and Frank and Maksimovic (1998)).

Ease of resale will clearly be related to a number of

characteristics of these inputs: depreciation; firm-specificity; inventory stocks. An implication of
this theory is that industries that utilize undifferentiated raw materials, and that are required to
hold large amounts of raw materials inventories (relative to finished goods inventories) will be
better able to obtain trade credit financing where necessary.4
The second theory involves price discrimination as a motive for trade credit provision by
suppliers. Brennan, Maksimovic and Zezhner (1988) present this argument, claiming that low
competition among suppliers in an input market may create incentives to discriminate among
cash and credit customers. This would happen if, first, the demand elasticity (or the reservation
price) of credit customers is lower than that of cash customers, and second, if there is adverse
selection in the credit market. In addition, trade credit could be used as a strategic instrument in
the oligopolistic supplier market. Depending on the degree of competition in the input market,
some industries may therefore be more prone to price discrimination by their suppliers. If some
industries are 'naturally' concentrated (e.g., because of high fixed costs), and use of inputs are
reasonably similar within a given industry, access to trade credit from upstream firms Bill also

hypothesisis, in fact, bome out by our data: we find that, in a between industryregressionof accounts
payable over assets on raw materialsinventoriesover assets, the coefficienton inventoriesis positive and
statisticallysignificant. Results availablefrom the authors.
4This
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be similar. In support of this, an early study by Pryor (1972) finds that the rank ordering of
industrialconcentrationis highly correlatedamong12 developedcountries.
Some industriesmay require trade credit as a guaranteefor product quality, as in Long,
Malitz and Ravid (1994). Accordingto their theory, the supplier will willingly extend credit to
allow the customer sufficient time to test the product. Similarly,in Lee and Stowe (1993), and
Emery and Nayar (1998), the choice of trade credit terms offeredby the suppliercan serve as a
signal of product quality. Certainly, some products, for examplehigh-tech or newly developed
products,need more quality assurancefor their inputs than others, such as commodities.
Another theory of credit provision comes from a model in a recent paper by Cunat
(2000). In this paper, supplier-customerrelationshipsthat have tailor made products, learningby
doing, or other sourcesof sunk costs, will generatea surplusthat will increase with the length of
the relationship.This will increase amount of credit that suppliers are willingto provide,since it
ties firms to particular suppliers, thereby increasing the scope for punishment of nonpayment.
Similar to the 'inspection'discussionoutlined above, industrieswith more complex input needs
will better fit this argument.
Finally, of particular relevance for this paper, Smith (1987) provides a theory of credit
provision that spans several categories,using arguments related to product quality guarantees,
market power and sunk costs to generate a model of trade credit terms. She argues that credit
terms will be uniform within industries and differ across industries. The empirical support for
this model is presented in a recent paper by Ng, Smith and Smith (1999), who document wide
variation in credit terms across industries but little variation within industries. This evidence
lends some credibility to our assumption about the industry-specificuse of trade credit. We
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provide further evidence in the Data section below, in support of our claim that there is an
industry-specific element to trade credit intensiveness.
We have laid out, in this section, a number of theories of trade credit provision that may
have industry-specific components to them. It is worth noting that the purpose of this paper is
not to assess which of these theories are primarily responsible for differences across indu:,tries in
reliance on trade credit. Rather, for us, it is sufficient to note that there are many reasons to
believe that such differences should exist, to document that such differences do in fact exist in
our data, and to show that these differences are consistent and persist over time.
One additional concern related to the theory of credit provision is that many of the
enforcement or information problems that may prevent the establishment of financial institutions
may potentially affect the ability of firms to obtain trade credit financing. In particular, where
rule of law is weak, firms will not have legal recourse in the case of credit nonpayment. This is
of concern, since we are claiming that trade credit exists as a substitute for bank financing where
the latter is scarce. We will argue, however, that even though weak creditor protection and
imperfect information will affect both formal intermediaries and trade credit provider,, trade
creditors may mitigate these problems better than formal lenders for several reasons These
include advantages in 1) information acquisition, 2) the renegotiation/liquidation process. and 3)
enforcement.
The first set of advantages stems from the fact that suppliers are thought to have a cost
advantage over banks in acquisition of information about the financial health of the buyers. For
example, Mian and Smith (1992) argue that monitoring of credit-quality can occur as a byproduct of selling if a manufacturer's sales representatives regularly visit the borrower.

Biais

and Gollier (1993) assume that suppliers have different signals about the customer's probability
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of defaultthan do banks, and furthermore,that the bank will extendmore credit if it observesthe
offeringof the trade credit by supplier.Alternatively,Smith(1987) argues that the choice of the
trade credit terms made can be used as a screening device to elicit informationabout buyers'
creditworthiness.
The other arguments follow directly from the preceding discussion: because of
advantages in the liquidation process, described above, the supplier would lend to a customer
even if the bank would not. Finally, sunk costs and repeated interaction (as in the model by
Cunat (2000)discussedabove)may generatesurplus split among the supplier and the customer
and this surpluswill give supplieran advantageover the bank lendingin enforcement.
Thesemodels taken together providetheoreticalgroundsfor arguingthat in the situations
5' 6
when bank credit is unavailable,trade credit could serve as a (weak) substitute.

III. Data

The data are primarilydrawn from Rajan and Zingales (1998) (referred to below as RZ)
and are describedin detail in their paper. A completelist of the variables used in this paper with
the original sources is given in the Table 1. Our primary outcomevariable is the real growth in
valued added, estimatedfor each of 37 industriesin 43 countries (UNCTAD,1999). To estimate

5 These argumentsare also consistentwiththe cross-countrypatternin rates of trade creditprovision, which is

uncorrelatedwith financialdevelopment. This is presumably becausethe counteractingeffects describedabove
cancel one another out in the aggregate. Results availablefrom the authors
6 Note that an alternativetheory of trade credit is that it exists to decreasetransactioncosts of makingpaymentson
delivery (Ferris, 1981).Accordingto this explanation,trade creditusage by an industrycouldbe interpretedas the
level of transactioncosts specific for that industry(for example, some industriesneed more frequentdeliveriesof
inputs than others and thereforetransactioncosts will be higher). It is plausible to argue that financialdevelopment
reduces the transactioncosts of payments and therefore will benefitfirms (or industries)with high transactioncosts
disproportionately.This generatesthe followingalternativehypothesis- that industrieswith higher reliance on trade
credit are relativelybetter off in countries with more developedfinancialintermediaries.Our results, reportedbelow,
stronglyreject this alternativehypothesis.
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each industry's dependence on external finance, RZ use US firms from the Compustat database.
Similarly, we use Compustat to calculate an industry-level "propensity for trade credit". As in
RZ, we interpret the US data as 'industry representative' - the actual use of trade credit will vary
across countries, and the US firms are likely to represent the desired (optimal) level of trade
credit used by firms in a given industry. Using the US trade credit data implicitly assumes that
trade credit usage by industries in US is representative of trade credit usage in other countries.
This is a strong assumption, borne of necessity, as we do not have adequate cross-countrv data
on trade credit usage. However, it is an assumption that has a strong theoretical rationale. Jsing
each country's individual "dependence on trade credit" would be problematic, for reasons of
endogeneity: one of our basic assumptions is that trade credit usage is a response to poor
financial development. To capture the underlying 'technological affinity' of an industry for trade
credit dependence, it is more appropriate to look at a country with well-developed markets,
where trade credit choices are, in some sense, optimal. The United States, which is excluded
from our regressions, provides a potential 'exogenous' measure of this.
We use the entire universe of Compustat firms, which is merged with CRSP data to
obtain correct industry codes. To be consistent with previous work, we take 1980-1989 as our
main sample period, and for robustness tests we use data from 1970- 1998. To improve data
quality we remove very small firms with sales, total assets or total liabilities less than $1 nmillion;
this reduces the sample size by about 10 percent.7

7In addition to the data quality issues, this restriction is justified by the reasoning that very small firms will ri )t be
representative of 'desired' trade credit usage, since it is harder for small firms to obtain trade credit. Also, firms that
are mainly equity financed (restriction on total liabilities) are not likely to be representative users of trade crelit. An
additional 3% of observations were removed because the ratio of total liabilities to total assets was above I (likely
due to data problems and firms in distress). The final dataset has about 3,200 firms with 21,000 observations.
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To obtain industry-levelmeasures of trade credit usage we use the ratio of accounts
payable to total assets (APAY),the samemeasure of the demand for credit used by Petersenand
Rajan (1997). To obtain a value for each industry, we then take industry medians of the ratios
over all firm-yearsin the relevant time period. This ratio gives the percentageof total assets that
is financed by trade credit, and hence representsan industry's abilityto rely on informal credit
rather then institutionalfinancing. As an alternativemeasure, we also use the ratio of accounts
payable to total liabilities,and obtain similar results. The correlationbetweenthese two measures
is 0.84 (see Table 3)*8 Exact definitionsare givenin Table 1.
To constructmeasures of financial developmentwe use several componentsavailablein
the RZ dataset (the original source of financial development data is International Financial
Statistics). Our main measure is the ratio of total credit held by private (non-governmental)
organizations to GDP (PRIV). We concentrate on debt, since the theories laid out in the
preceding section focus on trade credit financing as an alternative to funding by financial
intermediaries,rather than equity or bond market financing. Furthermore,we focus on private
(rather than public) debt, since governmentaluse of credit is oftenthought to be contaminatedby
political considerationsthat would not necessarily lead to optimal resource allocation. We do
also report regressionsutilizing other measures of financial developmentsuch as stock market
development(given by market capitalizationto GDP), and total (governmentplus private) credit
use; we find that our results are not sensitiveto the inclusion/exclusionof these other sources of
financing. Finally,in the tests for endogeneityof financialdevelopmentwe use legal origin and
accountingstandardsas instruments(see Table 1 for definitionsand sources).
8 We also experimentedwith other industry-levelmeasures such as: accountsreceivable(as a measurefor the

industry's need to provide its customers withthe credit);inventories;net credit(differenceof accountspayable and
accountsreceivable);and sales to capital ratio as a measure of capital intensity.The main results on accounts
payablewere alwaysrobust to the inclusionof any of these additionalmeasures(the results are availableon
request).
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Table 2 contains data on the median levels of accounts payable used by industries in the
US. The ratios for APAY/TA (accounts payable scaled by total assets) vary from 5% t3 about
15% with a mean of 9%, and the ratios of APAY/TL (scaled by total liabilities) vary frem 12%
to 27% with a mean of 19%. Thus, even within the US, trade credit is a significant scurce of
financing. By comparison, the mean of short-term debt to assets is 3.4% and the mean of longterm debt to assets is 16% (scaled by total liabilities the ratios are 7% and 33% respectively).9
The industries with the lowest usage of trade credit are: drugs; leather; pottery; and pulp and
paper; and the industries with the highest usage are: spinning (a slight outlier and a relatively
small category); motor vehicles; and petroleum refineries.

These patterns fit, at least

anecdotally, with the theories laid out in the previous section. For example, petroleum refineries
are raw material intensive, and utilize relatively undifferentiated inputs. At the other extreme,
the pharmaceutical industry often makes use of product specific inputs that are difficult to resell.
We recognize, however, that it is always possible to come up with post hoc explanations for such
patterns in the data. Hence, we prefer to focus on the stability of trade credit ratios across time,
by industry, as an indication of the industry specificity of trade credit. If our claim that trade
credit is a meaningful and stable industry characteristic is correct, it should to be persistent
across time periods.
Table 3 shows correlations of industry-level measures of trade credit use and dependence
on external financing across different time periods. Our main variable (APAY) is measured over
the 1980's to match the timing of the industry growth data. Indeed, the correlation for APAY
between the 1980's and 1990's is 0.83 and between the 1970's and 1980's it is 0 79. By

comparisonof tradecreditusage,so fiormost
sidein the cross-country
9Cunat(2000)reportsthat USis on the lowx
othercountriestradecreditis evenmoreimportantas a sourceof financing.
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comparison,the correlationfor the RZ measure of dependenceon externalfinancingbetweenthe
1970's and 1980's is 0.63 (no data on the 1990's wasreported by RZ).10

IV. Results
IV.1. Main results
Our main hypothesis is that industriesthat are more "dependent" on trade credit will be
relativelybetter off in countrieswith less developedinstitutionalfinance.
The regressionimpliedby this conjectureis the following:

GROWTH
±c + P*PRIVc*APAYi+ ci
0 j = ai +

(1)

where c denotes country, i denotes industry, and we expect a negative sign on the interaction
term PRIV*APAY. We use industry and country dummies (as and E,) to control for all
unobservable sources of value added growth specific to each country and each industry, and
there is thus no need for PRIV and APAY to enter the regression on their own. The main results
are given in Table 4. Model I reproduces the main result from the RZ paper; they find that
industriesthat are more dependent on external financing grow more rapidly in countries with
more developedfinancialmarkets (a positive coefficienton the interactionterm). Throughoutthe
paper we will use the term RZ interactionto stand for the main interactionused in the RZ study,
which is the product of the industry's dependence on external financing and financial
development(measuredas the sum of domesticcredit and market capitalization).Model II shows
10Anotherinterestingobservation,also consistentwiththe idea of industry-specific'propensity for trade credit', is
that in regressionsof trade credit intensivenesson firm size, about five times more variationis explainedby between
industryvariationthan within industryvariation. So, to the extent that size is a predictor of credit access,most of
this seems to result from some industrieshaving 'naturally' larger firms, and also being naturally suited to credit
access.
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our main finding - the negative coefficient on the interaction of the industry-level measure of
accounts payable scaled by total assets (APAY) and the country-level measure of (0rivate)
financial intermediary development (PRIV)."1 This coefficient is significant at 1% (all errors in
this paper are adjusted for heteroskedasticity), consistent with our main hypothesis that in lustries
that are more dependent on trade credit have a relative advantage in countries with less
developed financial intermediaries. The magnitude of the effect of our main interaction en value
added growth may be thought of in the following terms: consider a move from the country at the
75th percentile of private financial intermediary development (e.g., Korea) to the country at the
25th percentile (e.g., Egypt). According to our calculations, this will widen the gap in growth
rates between the industries at the 25th (Printing and Publishing) and 75th (Plastics) percentiles
of trade credit intensity by 1.3 percent. This difference in differences is virtually identical to the
effect of the RZ interaction. As noted in RZ, this order of magnitude is similar to other
explanatory variables used in the growth regressions such as investment's share of GDP and per
capita income.
Model III shows that this finding is robust to exclusion of the fraction of industr.'s share
in total manufacturing, which is used as a control variable in the rest of the regressions. Model
TV shows that including our interaction together with the RZ interaction leaves both measures
significant at 1%, suggesting that the trade credit channel provides an effect on growth that is
independent of the external financing channel.

Throughout
the paperwereferto thisproductof APAY/TAandPRIVas "ourmaininteraction".
14

IV.2. Composition of capital markets

In Table 5 we check for the sensitivity of the results to alternativemeasuresof financial
developmentto explorewhich of the aspectsof financialdevelopmentare strongersubstitutesfor
trade credit. Model I uses total domestic credit to GDP, rather than private domestic credit to
GDP as used in our main measure PRIV. The result is still significant at the 1% level, and
comparablein magnitude.Next, we add RZ's measure of market capitalizationto see whether
stock market development or financial intermediarydevelopment is a stronger substitute for
trade credit. The interaction with market capitalizationis significant,but only at the 10% level;
in contrast,measures based on domestic credit or private domestic credit are always significant
at 1%. Moreover,the coefficient on market capitalizationis less than a quarter of that of private
credit, and also has a smaller standard deviation.These results are consistentwith our hypothesis
that it is financialintermediariesrather than stock markets that primarilyact as close substitutes
for trade credit.
A few additionalregressionshighlight the robustnessof our primary findings. When we
include both total domestic credit and private credit in the same regression (Model IV), the
significance of domestic credit disappears. This is effectively capturing the fact that, after
controllingfor the presence of private credit, additional domestic credit (i.e., credit to public
organizations)is irrelevant for explaining our results. Finally, we test whether our main result
could be causedby a simple wealth effect, rather than financial institutions' development,by
includingAPAY interacted with log GDP per capita. Model VI shows that this is not the case:
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the interaction of APAY with GDP is not significant, while our main interaction Is still
significant at the 1% level.

IV.3. Growth in average firm size versus growth in number of firms.

In Table 6 we decompose growth in value added into growth in the total number of firms
in the industry and growth in the average size of individual firms. This addresses the question of
whether trade credit is a more important source of growth for new firms (growth in the rumber
of firms) or for more mature firms. In the regression with the growth in the number of firms as
the dependent variable the main interaction is not significant at conventional levels. By contrast,
in the regression with the growth in the average size as the dependent variable, the coefficient on
our main interaction is significant at 1% (models III and IV). Furthermore, the RZ interaction is
no longer significant at conventional levels if our main interaction is also included (model IV,
the RZ interaction is significant at 14% in this model). This is consistent with our hypothesis that
for young firms, which have not yet had a chance to establish reputations for credit worthiness,
trade credit is a less accessible source of substitute financing than it is for mature firms.
Furthermore, for mature firms trade credit financing appears to be a more important determinant
of growth than the dependence on external financing captured by the RZ interaction.1 2

RZ also reportthat in the regressionwith the number of firms, their effectis estimatedmore precisely:their
interactionis significantat 5% in the number regressionand only 10% in the average size regression.This finding
could be interpretedas suggestingthat the RZ measure of extemal financingactually picks up the fact that young
firms, which are likely to be in rapidly growingindustries,are more dependenton extemal financingthan firms in
mature industries.
12
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IV.4. Robustness

Table 7 explores the robustness of our results to alternative definitions of trade credit
dependenceand alternativemeasuresof growth. In modelsI and II we use APAY/TL(accounts
payable scaled by total liabilities) as a measure of trade credit dependence, and find that this
alternativedefinitiondoes not affect our results. ModelsIII and IV use APAY/TAmeasuredover
the 1970's; the result is slightly less significant - only at 4%, similarly, the RZ interaction is
significant only at 4% when measured over the 1970's (this could be accounted for by
attenuationbias due to lower quality data). Model V uses APAY/TAmeasured over the 1990's
and finds it to be significant at 1%. Thus, our main result is not sensitive to a different scaling
factor or differenttime horizons.
Next, we address the question of reverse causality in financial development. The
argumenthere is that if the country's economy contains more industriesthat rely more on trade
credit, there will be less need for formal intermediariesto develop. This is a weak argument,
since first, the presence of trade credit still leaves a lot of room for formal credit markets to
develop. Second,trade credit seems to be a secondbest option,as firms that have accessto bank
credit prefer it to the use of trade credit (see Petersenand Rajan (1997)). Nevertheless,following
RZ, we run our main regression using instrumental variables with legal origin dummies as
instruments for financial development. In model VI we find that our main result is still
significant,althoughnow only at 6% level. Finally, we use accountingstandardsas a proxy for
financialintermediarydevelopmentand still find a negativerelationship(model VII). This could
be interpretedas evidence in support of information-basedtheories of trade credit advantages,
since with poor accountingstandards, less informationis available for financial intermediaries,
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thereby tilting the balance in favor of supplier financing. However, this result is somewhat
weaker than our other results: the significance is only 10%, though this is partially a reflection of
the decline in sample size (about 20%).
Finally, in Table 8 we make sure that our results are not driven by a small number of
influential observations. The distribution of the main dependent variable, the growth in real value
added, has very long tails: while the

10 th

and 90th percentiles of growth are -5% and +12%

respectively (with mean and median of about 3%) the extreme observations go as far as -50% to
+100% (observations above 100% were replaced with missing by RZ). All regressions in Table 8
(except model IV) exclude the 1% of observations on each side of the distribution for growth in
value added (in effect all observations below -30% and above +27% are excluded). This
exclusion does not affect significance of our main interaction, which is still significant at 1%.
However, the RZ interaction is more sensitive to influential observations and its significance
drops to 5% in the regression by itself (model I) and 10% if APAY is added (model III). The
magnitude of the effect on the growth in value added drops from about 1% to 0.52% for our
main interaction and 0.38% for the RZ interaction. However, the explanatory power rises to 0.36
from 0.3 suggesting that these outlying observations created considerable noise in the original
estimates. Finally, model IV excludes industry with ISIC code 3211 (Spinning), which appears to
be an outlier on the APAY/TA measure and model V excludes 1% outliers and Spinning. The
significance of our main result is not affected by these exclusions.'3

13In additionalresults,not reported,we exploredthe sensitivityto exclusionof specificcountries.For example, we
excluded two countrieswith the highest level of PRIV (Singaporeand Japan), and the main interactionwas s-ill
significantat 1%(not reported).
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V. Conclusions

In this paper, we have shown that firms in countries with less developed financial
markets appear to substituteinformal credit providedby their suppliersto finance growth.Using
the methodologypioneered by Rajan and Zingales (1998),we find that industriesthat are more
dependenton trade credit financinggrow relativelymore rapidlyin countrieswith less developed
financial intermediaries.The result is robust to the addition of various industry-levelmeasures,
alternativefinancial developmentmeasures, and exclusionof influential observations.We also
find that trade credit usage affects growth in the average size of firms rather than the growth in
the number of firms. This is consistent with 'reputation-based' theories of trade credit, which
arguethat new firms will have greater difficultiesin obtainingtrade credit.
This paper uncovers an importantand significantrole for trade credit as a source of firm
financing and growth, thus calling into question claims that trade credit exists only to reduce
transactioncosts. This certainly does not detract from the importanceof financial development
as an engine of growth: as we have emphasized,our argument is driven by the assumptionthat
firms view trade credit as a second-best alternativeto bank financing. Furthermore,our results
on new firm growth imply that, in some sense, trade credit is less 'democratic' than bank
financing in promoting growth, which may raise concernsabout fostering industry competition
and may also have distributionalimplications. Still, our work highlightsthe fact that in the face
of adverse circumstances, firms are effective in finding substitutes to poorly developed
institutions. The substitutionof trade credit for formal bank financing is just one example, and
we leave similaranalysesalongother dimensionsas possibilitiesfor future work.
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Table1. Listof variableabbreviations,
definitionsandsources.
Abbreviation Description
I. Variables from Rajan and Zingales:
1) Industry-levelvariables,original source ComDustat:
EXTFIN

minuscash
on externalfinancing,industry-level
medianof theratioof capitalependitures
Dependence
(thenumeratorand denominator
are summedoverall yearsfor eachfirm
flowovercapitalexpenditures
notfinancedby internally
beforedividing).Thisvariablemeasuresthe portionof capitalexpenditures
in inve!ntories,
generatedcash.Cashflow is definedas thesumof fundsfromoperations,decreases
includes
and increasesin payables.Thisvariableis measuredover1980-1989
decreasesin receivables,
all firms,EXTFIN70'sis measuredover 1970-1980.

2) Country-Industrylevel variables,original source United NationsStatistics:
growthrate in realvalueacded
Industrygrowh Mainmeasureis growhin valueadded;it is annualcompounded
for eachISICindustryin eachcountry.Growthin numberequalsto
estimatedfor the period1980-1990
the diferenceinthe log of endingperiodfirm numberlessthe logof firm numberin thebegirningof
period.Growthin averagesizeequalsthedifferencein logsof the averagesize,whichis definedas total
valueaddedin theindustrydividedoverthenumberof frmsin theindustry.

Fraction

valueaddedfor 1980.
Fractionof the industry'svalueaddedintotalmanufacturing

3) Country-levelvariables:

Domestic
credit

Ratioof domesticcreditheldby monetaryauthoritiesanddepositaryinstitutions(excludinginterbank
FinancialStatistics(IFS).
deposits)scaledby GDPfor 1980.Originalsourceis International

Private credit Ratioof privatedomesticcreditheldby monetaryauthoritiesanddepositaryinstitutions(excluding
FinancialStatistcs (IFS).
interbankdeposit)scaledby GDPfor 1980.Originalsourceis International
Market cap.

Ratioof stockmarketcapitalization
to GDPin 1980.IFS.

Log GDP PC Log of GDP percapitain US dollarsin 1980.IFS
Legal origin

originof the legalsystem.La Portaet al. (1996)
Dummiesfor English,French,Germanor Scandinavian

Accounting
Standards

Amountof disclosureof companies's
annualreportsin eachcountries.La Portaet al.(1996'

11.Additionalvariablesconstructedfrom Compustat:
APAY,
APAY/TA

Accountspayablescaledby totalassets,industrymediansof frim-levelmeasures.Mainvariableis
measuredover1980-1989,
additionalvariablesare measuredover 1970-1979and 1990-1938.

APAY/TL

Accountspayablescaledby totalliabilities,industrymediansof frim-levelmeasuresover 1'980-1989.

S/K

Salesscaledby capital(ppent- propertyplantand equipmentnetof depreciation)

Table 2. Trade credit use by industry
Median levels of Accounts Payableby industry,APAY/TA is scaled by total assets APAY/TLis scaled
by total liabilities. Sources Compustatand CRSPfor industrycodes.
ISIC code Description
311
313
314
321
3211
322
323
324
331
332
341
3411
342
3511
3513
352
3522
353
354
355
356
361
362
369
371
372
381
382
3825
383
3832
384
3841
3843
385
390

APAY/TA 1980's

APAY/TA 1990's

APAY/TL 1980's

Food products
Beverages
Tobacco
Textile
Spinning
Apparel
Leather
Footwear
Wood Products
Furniture
Paper and Products
Pulp, paper
Printing and Publishing
Basic chemicals excl. Fertil.
Synthetic resins
Other Chemicals
Drugs
Petroleum refineries
Petroleum and coal products
Rubber products
Plastic products
Pottery
Glass
Non metal products
Iron and Steel
Non-ferrousmetal
Metal products
Machinery
Office, computing
Electricmachinery
Radio
Transportationequipment
Ship
Motor veichle
Professionalgoods
Other ind.

11.4%
9.1%
6.8%
10.1%
14.9%
11.2%
5.8%
9.3%
8.9%
9.2%
8.2%
6.4%
7.6%
8.3%
8.8%
9.9%
5.6%
11.8%
9.5%
9.0%
9.9%
6.7%
9.3%
6.5%
9.5%
7.9%
8.7%
8.7%
8.5%
8.3%
7.7%
10.6%
10.2%
11.5%
7.2%
8.9%

8.7%
6.4%
4.8%
7.6%
15.1%
11.5%
7.9%
7.4%
6.5%
8.3%
7.1%
5.8%
7.1%
7.1%
8.4%
9.0%
5.0%
10.2%
8.9%
8.0%
10.2%
5.7%
8.9%
6.8%
9.9%
7.3%
8.7%
9.1%
9.5%
9.3%
7.9%
9.9%
8.1%
11.5%
6.5%
8.4%

21.2%
17.4%
12.6%
22.4%
29.3%
24.6%
14.3%
23.4%
17.8%
20.6%
17.7%
13.2%
16.1%
17.2%
18.0%
22.1%
15.9%
21.3%
21.5%
20.0%
20.1%
15.3%
17.9%
14.2%
18.0%
18.3%
19.1%
18.4%
22.6%
19.4%
19.3%
21.1%
17.8%
21.4%
18.0%
19.3%

Mean
Median
Standard deviation

8.9%
8.9%
1.9%

8.3%
8.2%
2.0%

19.1%
18.7%
3.3%

Table 3. Correlationsof industry-levelmeasures.
Correlationsof industry-level
medians.SeeTable1 for variabledefinitionand sources.If notspecifiedimplicitly,the
variableis measuredover1980's.All correlations
arebasedon 36 observations,
exceptEXTFINmeasuredover 70's
at 5%.
P-valuesare in parenthesis(0 standsfor lowerthen0.01),* dentotessignificance
whichhasonly35 observations.
APAY/TA 70's APAY/TA 80's APAY/TA 90's APAY/TL

EXTFIN

APAY/TA 80's

0.79*
(0)

APAY/TA 90's

0.64*
(0)

0.83*
(0)

APAY/TL

0.71*
(0)

0.84*
(0)

0.78*
(0)

EXTFIN

0.11
(0.51)

-0.13
(0.46)

-0.01
(0.93)

0.07
(0.66)

EXTFIN 70's

0.09
(0.59)

0.02
(0.89)

0.15
(0.37)

0.08
(0.62)

0.63*
(0)

S/K

0.20
(0.25)

0.04
(0.79)

0.15
(0.37)

0.28
(0.09)

-0.16
(0.34)

EXTFIN70's

-0.06
(0.71)

Table 4. Accounts Payable and Industry Growth

Dependent variable is real growth in value added. Fraction is fraction of industry Value Added in total
manufacturing in 1980, RZ Interaciton is interaction of industry's dependence on external financing with
Financial development, PRIV is Financial Intermediary development in 1980 (the ratio of total credit held by
private (non-governmental)organizationsto GDP) , APAY/TAis industry'sdependence on trade credit measured
by AccountsPayableover Total assets. All variables are from RZ except for APAY/TA which is from Compustat
1980-1989.All models include country and industry dummes. Standard errors appear in parentheses, and are
adjustedfor heteroskedasticity.Significancelevels *'", ** and * correspondto 1%, 5% and 10% respectively.

Fraction

RZ Interaction

1

2

-0.91
(0.246)

-0.88
(0.247)

4
-0.95
(0.248)

0.069

0.064

(0.023)

(0.022)

InteractionAPAY/TA and
PRIV

N
R2

3

1217
0.29

-2.01
(0.597)

-1.64
(0.604)

-1.79
(0.568)

1217
0.29

1217
0.27

1217
0.30

Table 5. Composition of Capital Markets and GDP

Dependent variable is real growth in value added. Fraction is fraction of industry Value Added in
total manufacturing in 1980, APAY/TA is industry's dependence on trade credit measured by
Accounts Payable over Total assets. Domestic credit is the ratio of total credit to GDP in 1980;
PRIV is Financial Intermediary development in 1980 (the ratio of total credit held by private (nongovernmental) organizations to GDP); Market cap is the ratio of stock market capitalization to
GDP in 1980; FD RZ is the financial development measure used by RZ (the sum of domest:.c
credit and market capitalization). All variables are from RZ except for APAY/TA which is fTrom
Compustat 1980-1989. All models include country and industry dummes. Standard errors appear
in parentheses, and are adjusted for heteroskedasticity. Significance levels ***, ** and *
correspond to 1%, 5% and 10% respectively.
1

Fraction

2

3

4

5

6i

-0.84

-0.85

-0.89

-0.89

-0.86

-0.88

(0.25)

(0.25)

(0.25)

(0.25)

(0.25) .

(0.25)

Domestic credit -1.44

-1.44

-0.21

(0.53)

(0.52)

(0.57)

Interactionof
APAY/TAwith:

PRIV

-2.02

-1.84

-1.97

(0.66)
-0.48
(0.25)

(0.60) ..

Market Cap.

(0.60)
-0.48
(0.25)

-0.48
(0.27)

FD
-0.78
(0.29)

FD RZ

-0.01

Log GDP PC

(0.05;1

N
R2

1217
0.29

1192
0.29

1192
0.29

1192
0.29

1217
0.28

121'
0.29

Table 6. Growth in Number and Size
in models1 and 2 and growthin averagesize
Dependentvariableis growthin numberof establishments
in
in models3 and4. Fractionis fractionof industryValueAddedin totalmanufacturing
of establishments
1980, APAY/TAis industry'sdependenceon tradecreditmeasuredby AccountsPayableoverTotal
assets.PRIVis FinancialIntermediarydevelopmentin 1980(ratioof totalcreditheldby private(nongovermmental)
organizationsto GDP) RZ Interactionis interacitonof industry'sdependenceonexternal
financingwith Financialdevelopment.
All modelsincludecountryandindustrydummes.Standarderrors
appearin parentheses,andare adjustedfor heteroskedasticity.
Significancelevels***, ** and * correspond
to 1%, 5% and 10% respectively.

DependentVariable:

Fraction

Interactionof
APAY/TAandPRIV

Growthin Numberof
Establishments

Growthin AverageSizeof
Establishments

1

2

3

4

-0.19

-0.23

-0.77

-0.81

(0.140)

(0.150)

(0.330)

(0.330)

-0.47

-0.41

-1.97

-1.92

(0.380)

(0.370)

(0.580)

(0.580)

RZ interaction

N
R2

1073
0.45

0.028

0.026

(0.012)

(0.018)

1073
0.45

1047
0.43

1047
0.43

Table 7. Robustness I - Alternative Measures
Dependent variable is real growth in value added. Fraction is fraction of industry Value Added in
total manufacturing in 1980, RZ Interaciton is interaciton of industry's dependence on extemal
financing with Financial development, PRIV is Financial Intermediary development in 1980 (ratio c,f
total credit held by private (non-governmental) organizations to GDP). Models 1 and 21 use
APAY/TL (accounts payable scaled by total liabilities) measured over 1980's; models 3 and 4 use
APAY/TA (accounts payable scaled by total assets) and RZ interaction measured over 1970's; modJel
5 uses APAY/TA measured over 1990's; model 6 is estimated by instrumental variables with legal
origin used as instruments for PRIV -financial intermediary development. Model 7 is interaction of
APAY/TA with accounting standards. All models include country and industry dummnes.Standard
errors appear in parentheses, and are adjusted for heteroskedasticity. Significance levels ***, ** anc *
correspond to 1%, 5% and 10% respectively.

1
Fraction
Interaction
APAYand PRIV

2

3

4

-0.86

-0.94

-0.84

-0.90

(0.25)

(0.25)

(0.25)

(0.25)

-0.86

-0.89

-1.31

-1.49

(0.30)

(0.30)

(0.48)

(0.50)

RZ interaction

0.07

0.12

(0.02)

(0.05)

N

1217

1217

1217

1179

R2

0.29

0.3

0.28

0.28

6

5
Fraction
Interaction
APAYand PRIV

7

-0.83

-0.85

-0.61

(0.24)

(0.25)

(0.21)

-1.53

-0.94

-0.013

(0.58)

(0.54)

(0.01)

1217
0.29

1207
0.29

1067
0.34

RZ interaction

N
R2

Table 8. Robustness II -Excluding Outliers
Dependent variable is real growth in value added. Fraction is fraction of industry Value Added in
total manufacturing in 1980, RZ Interaciton is interaciton of industry's dependence on external
financing with Financial development, PRIV is Financial Intermediary development in 1980 (ratio
of total credit held by private (non-governmental)organizations to GDP), APAY/TA is industry's
dependence on trade credit measured by Accounts Payable over Total assets. All variables are from
RZ except for APAY/TA which is from Compustat 1980-1989.Models 1-3 exclude 1% of
obseravtions on each side for the dependent variable, model 4 excludes industry 3211 (Spinning),
and model 5 excludes industry 3211 in addition to 1% outlier on each side. All models include
country and industry dummes. Standard errors appear in parentheses, and are adjusted for
heteroskedasticity. Significance levels

.1
Fraction

N
R2

2

*

correspond to 1%, 5% and 10% respectively.

3

4

5

-0.43

-0.43

-0.46

-0.92

-0.43

(0.11)

(0.11)

(0.11)

(0.27)

(0.12)

-0.86

-1.22

-2.19

-1.36

(0.26)

(0.40)

(0.77)

(0.51)

1187
0.29

1172
0.36

Interaction of
APAY/TA and PRIV

RZ Interaction

** and

***,

0.029

0.025

(0.013)

(0.013)

1202
0.36

1202
0.36

1202
0.36
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