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Abstract

The differences in the levels of financial development between advanced and developing
countries are large and persistent. Theoretical and empirical literature has argued that these
differences are a source of comparative advantage and could therefore shape trade patterns.
This paper points out the reverse link: financial development is itself influenced by comparative
advantage. We illustrate this idea using a model in which a country’s financial development
is an equilibrium outcome of the economy’s productive structure: financial systems are more
developed in countries with large financially intensive sectors. After trade opening demand for
external finance, and therefore financial development, are higher in a country that specializes
in financially intensive goods. By contrast, financial development is lower in countries that
primarily export goods which don’t rely on external finance. We demonstrate this effect em-
pirically using data on financial development and export patterns in a sample of 96 countries
over the period 1970-99. Using trade data, we construct a summary measure of a country’s
external finance need of exports, and relate it to the level of financial development. In order
to overcome the simultaneity problem, we adopt a strategy in the spirit of Frankel and Romer
(1999). We exploit sector-level bilateral trade data to construct, for each country, a predicted
value of external finance need of exports based on the estimated effect of geography variables on
trade volumes across sectors. Our results indicate that financial development is an equilibrium
outcome that depends strongly on a country’s trade pattern.
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1 Introduction

A quick glance at the levels of financial development across countries reveals large differences. Figure
1 plots for developing and advanced countries the ratios of private credit to GDP and trade openness
to GDP starting in 1970. The average share of private credit to GDP is more or less three times
higher in advanced countries than in developing ones throughout the period. On the other hand,
trade volume as a share of GDP grew faster in developing countries, which have now surpassed
the advanced ones. What explains persistent financial underdevelopment? In particular, can we say
something about the relationship between financial development and trade openness?

The literature has often emphasized the idea that the financial system is an endowment. La
Porta, Lopez-de-Silanes, Shleifer and Vishny (1998) provide empirical evidence that a country’s
legal origin is a strong and arguably exogenous determinant of a country’s financial development.
When it comes to institutions more broadly, Acemoglu, Johnson and Robinson (2001) document
that the quality of institutions is largely determined by settler mortality rates during the colonial
period. Applying these insights to international trade immediately suggests a pattern of comparative
advantage: countries endowed with better financial systems will specialize in goods that rely on
external finance in production. Indeed, this idea has been formalized theoretically by Kletzer and
Bardhan (1987), Baldwin (1989), and Ju and Wei (2005), and has found empirical support in a
number of studies (e.g. Beck, 2002, 2003, Becker and Greenberg, 2005, Svaleryd and Vlachos, 2005,
and Manova, 2005).

The purpose of this paper is to show the reverse link: financial development itself depends on
trade patterns. We argue that financial development is endogenous, and that it will be determined
in part by demand for external finance in each country. Comparative advantage in trade will affect
a country’s production pattern, and in turn its demand for external finance. Countries specializing
in financially dependent goods will have a high demand for external finance and thus a high level of
financial intermediation. On the other hand, the financial system will be less developed in countries
that specialize in goods not requiring external finance. In this paper, we first illustrate this point
using a very simple model in which goods differ in their reliance on external finance. Comparative
advantage implies that after trade opening, the financially intensive sector expands in one coun-
try and disappears in the other. This change in production patterns in turn has implications for
equilibrium financial development in the trading countries.

We then demonstrate this effect empirically. For a sample of 96 countries and 30 years, we
use industry-level export data and information on each industry’s reliance on external finance from
Rajan and Zingales (1998) to build a measure of the external finance need of exports. This measure,

constructed following the methodology of Almeida and Wolfenzon (2005), summarizes the demand



for external finance that comes from a country’s export pattern. We then use a comprehensive
dataset on financial development first introduced by Beck, Demirgiic-Kunt, and Levine (2000) to
show that a country’s financial development is strongly and robustly affected by the external finance
need of its exports.

The effect we find is economically significant. Our preferred coefficient estimates imply that
moving from the 25th to the 75th percentile in the distribution of external finance need of exports
is associated with an increase in financial development of about one standard deviation, or a 33
percentage point rise in private credit to GDP. This is a large effect. For example, Greece is roughly
in the 25th percentile of the distribution of external finance need of exports: it main export categories
are Apparel and Food Products, which do not rely much on external finance according to our data.
Its average private credit as a share of GDP over the period 1970-99 is 35 percent. Moving up to
the 75th percentile in the distribution of external finance need of exports would put it roughly at
the level of Spain, whose main export categories are Transport Equipment and Machinery. Our
estimates would imply that this change in external finance need of exports would almost double
Greece’s private credit as a share of GDP, to 68 percent. Indeed, this is only slightly below Spain’s
figure, which is 74 percent during the same period.

This is a sizeable effect when compared to the other determinants of financial development
identified in the literature. Beck, Demirgii¢-Kunt, and Levine (2003) examine the effects of legal
institutions and natural endowments on the financial system. They find that in the French legal
origin countries, private credit as a share of GDP is 17 to 27 percentage points lower than in British
legal origin ones. These authors also find that a one standard deviation decrease in the log of settler
mortality (see Acemoglu, Johnson and Robinson, 2001) raises private credit by between 14 and 17
percent. These are similar in magnitude to the effect of moving from the 25th to the 75th percentile
in the distribution of external finance need of exports. Thus, the role of trade which we identify in
this paper is arguably as prominent in shaping financial development as the traditional explanatory
variables such as legal systems and endowments.

A key feature of this paper is the way it addresses the simultaneity problem arising in this
exercise. We require an instrument for a country’s export pattern. In order to construct it, we
expand the geography-based methodology of Frankel and Romer (1999). These authors use the
gravity model to predict bilateral trade volumes between each pair of countries based on a set of
geographical variables, such as bilateral distance, common border, area, and population. Summing
up across trading partners then yields, for each country, its “natural openness:” the overall trade to
GDP as predicted by its geography. Because we need an instrument for trade patterns rather than

total trade volumes, our point of departure is to estimate the Frankel and Romer gravity regressions



for each industry. Following their methodology, we can then obtain the predicted trade volume as a
share of GDP not just in each country, but also in each sector within each country.! Doing so allows
us to construct each country’s predicted external finance need of exports, based on its predicted
trade shares in each sector. We then use it as an instrument for the actual external finance need of

exports.

The model we use to illustrate our main idea has two sectors, one of which relies on external
finance. The size of the financial system, that is, the amount of borrowing and lending that occurs in
the economy, is naturally a function of total output in the financially intensive sector. An additional
feature of our theoretical setup is that the quality of the financial system is a function of its size.
In our model, as well as conceptually, the quality of the financial system is defined by how well
entrepreneurs with positive net present value projects can obtain external finance. A larger financial
sector leads to the greater ease with which entrepreneurs are able to fulfill the need for external
finance. This is because when entrepreneurs start financially intensive projects and engage the
country’s financial system, they add liquidity. They become potential providers of external finance
for fellow entrepreneurs, reducing the likelihood of financial distress. Each entrepreneur who invests
in the financially intensive sector hence generates a positive spillover by increasing financial depth.?
Opening to trade will affect demand for external finance in both trading countries. In particular, the
financial system deepens in a country that increases production of the financially dependent good.
In the other country the financially dependent sector shrinks, leading to a deterioration in the size
and quality of the country’s financial system.

The assumptions underlying our model find support in empirical studies which relate the size
of financial systems to their quality. Levine and Schmukler (2006) find evidence of a causal link
between market size and financial depth: when looking at domestic market liquidity in emerging
economies, they find that when some firms decide to raise finance abroad, the remaining domestic
firms’ trading liquidity is adversely affected. Note also that in most empirical studies of financial
development, the positive association between size and quality is implicit. The quality of a financial
system — financial development — is often proxied by measures of market size such as ratios of private
credit to GDP or stock market capitalization to GDP.

This paper is not the first to explore the effect of trade on financial development. Rajan and

Zingales (2003) argue that trade opening, especially when combined with openness to capital flows,

! This strategy is adapted from di Giovanni, Levchenko, and Ranciere (2005).

2In modeling the market for external finance and the positive effect of financial system size on its quality, we
abstract from the informational and enforcement frictions that are often invoked in this context. One can clearly
adopt this approach as well, and think of the quality of the financial system in terms of how well it can overcome
these distortions and achieve the efficient level of lending. A positive link between the size of the financial markets
and their ability to resolve such frictions has been modeled, for example, by Acemoglu and Zilibotti (1999).



weakens the incentives of incumbent firms to block financial development in order to reduce entry
and competition. Furthermore, the relative political power of incumbents may decrease with trade as
well. Thus, these authors argue that trade has a beneficial impact on financial development. Braun
and Raddatz (2005) explore the political channel further. They demonstrate that in countries where
trade liberalization reduced the power of groups most interested in blocking financial development,
the financial system improved. If, on the other hand, trade opening strengthened those groups,
external finance suffered. This paper can be thought of as complementary to Rajan and Zingales
(2003) and Braun and Raddatz (2005). While these two studies are about how trade affects the
supply of external finance, this paper is instead about the demand side.

It is also important to note that trade may affect financial development through a variety of
other channels. Newbery and Stiglitz (1984) argue that trade, by affecting price elasticity, can
potentially increase uncertainty and income volatility. Financial development could then be fostered
by increased demand for insurance, though Broner and Ventura (2006) show that the outcome is
sensitive to assumptions about the nature of asset market frictions.?> While a Newbery and Stiglitz-
type of argument invokes the role of financial markets for insuring risk in consumption, in this paper
the financial system plays a role on the production side. Thus, in contrast to the consumption
insurance view, our focus is on the differential impact of trade across countries as a function of the
pattern of comparative advantage.

The rest of the paper is organized as follows. Section 2 presents a stylized model of an economy
in which the quality of a financial system and its size are jointly determined. We then open the
economy to trade and look at the changes in the financial system size and quality as a function of
comparative advantage. Section 3 describes our empirical methodology. It constructs a measure of
external finance need of exports, and presents the estimating equation. It then discusses in detail
the construction of the instrumental variable that will allow us to identify the causal impact of trade
on financial development. Section 4 describes the data used in this paper. Section 5 presents our

estimation results, and Section 6 concludes.

2 The Model

2.1 The Environment

Consider an economy with 1 factor, L (labor) and 2 goods: a financially dependent good F and a

simple good A. The time horizon consists of the interval ¢ € [0, 1], and consumption takes place at

3Rodrik (1998) shows that more open countries have larger governments to help them deal with increased uncer-
tainty that is associated with openness. Svaleryd and Vlachos (2002) provide empirical evidence that countries with
better developed financial systems are more likely to be open to trade, and argue this is because a better financial
system allows a country to better cope with increased uncertainty. Tangentially, these authors also provide some
evidence that the financial system improves after trade opening.



t = 1. Utility is Cobb-Douglas in the two goods:
U (cp,ca) = cheli . (1)

Let good A be the numeraire, and pr be the relative price of good F in terms of A. Utility

maximization implies the following relationship between consumption and the relative price:

a CAp

(2)

pr= l—acp

There is a potentially infinite number of entrepreneurs that can produce either A or F. Entre-
preneurs make the decision to enter either of the two sectors at ¢ = 0. Production in the two sectors
then occurs continuously in the interval ¢ € [0,1]. Good A is produced with a linear technology that
requires one unit of L to produce one unit of A. Profit maximization in that sector implies that the
price of A is equal to the wage w: pg = w = 1.

Good F relies on external finance. Setting up a production unit of good F' requires one unit of
L. A project in the F' sector consists of a continuous flow of returns (R),c(q 1- In each time interval
[t,t + dt] the project experiences a liquidity shock A\idt of the following form:

{4
© 2
where A is a positive constant. We assume that shocks are i.i.d. across time and firms, and cannot
be saved. If in the interval [¢,t + di], the liquidity shock is positive, or the liquidity need is fulfilled,
then the project yields a flow of returns Rdt; otherwise it returns 0 in that instant.?

Agents with a liquidity need can borrow to fulfill it. At each time interval [t,t + dt], there exists
a spot credit market in which entrepreneurs with excess liquidity lend to financially distressed agents
at the prevailing interest rate ;. Debt contracted in the time interval [¢,¢ + d¢] is a claim on ¢ = 1
returns. As we assume spot credit markets, r; is determined by demand and supply of liquidity:
if the aggregate liquidity shock is positive, then there is excess supply of finance and interest rates
drop to zero. On the other hand, when there is a negative aggregate liquidity shock, lenders capture
the entire benefit of refinancing the project so that rAdt = ppRdt. In the latter case, there are
some projects with unfulfilled liquidity needs which yield zero return that instant.

How can we determine the total output in the F' sector? Let n be the share of the labor force L
employed in the F sector. Then the total number of firms in that sector is L, and we index those
firms by i € {1,...,nL}.> The cumulative output in this sector depends on how many projects are

liquidated in each interval [t,t + dt], and therefore on aggregate liquidity in each instant. Let «y, be

41f there is an instant at some ¢ € [0, 1] in which the project returns 0, it is not liquidated completely: the next
instant it may produce again.
5Here and in the rest of the paper, we ignore integer constraints on nL for simplicity.



the fraction of projects that are liquidated in the time interval [t,t + dt]. It is given by:

1 nL ~q . nL ~i
_ >\"7_L Zl)\t Y,f Zl)\t < 0
= =

Ve
0 otherwise
nL i
The sum of all the shocks across firms in the F sector, > A, gives the aggregate liquidity in this
i=1

economy at time ¢. If it is positive, no projects are liquidated. If it is negative, the fraction of projects
that are liquidated depends on the magnitude of the negative aggregate shock. Assuming projects
are liquidated at random when aggregate liquidity is negative, the cumulative output realized by
each firm in sector F is given by R[1 — v (nL)], where v (nL) = fol ~.dt. Profit maximization by

entrepreneurs in sector F' therefore implies that the price of good F equals unit cost:
prR[I—~ (L) =w=1. (3)

Our model captures the positive relationship between the financial system’s size and its quality.
The equilibrium value y(nL) is the fraction of time that a firm is unable to fulfill the need for
external finance and thus loses output.® Thus we can think of 1 — v (nL) as the quality of the
financial system. This quality depends positively the size of financially intensive sector 7. As the
number of entrepreneurs in the F' sector increases, the probability of a negative aggregate shock of
a given magnitude is lower, thus making liquidation a more unlikely event. The following lemma
formalizes this property of financial system’s quality.

Lemma 1: the quality of the financial system ~ (nL). The function v (nL) is decreasing in
nL, with v (1) = 3 and lim, ;v (nL) = 0.

Proof: see Appendix.

A related feature of our setup is that the volatility of total output in the F-sector at each ¢ € [0, 1]
decreases in the number of entrepreneurs accessing external finance. That is, more borrowing and
lending in the economy is associated with lower volatility, as long as the F-sector has a positive
number of firms. However, it is also often argued that more lending, when it is excessive (a “credit
boom”) can sometimes increase volatility by precipitating banking crises.” This alternative view
is not inconsistent with the model we are proposing. Our model is about the equilibrium level of
lending, while credit booms are defined as deviations from trend, or equilibrium, amount of financial
intermediation in the economy. Nonetheless, it is ultimately an empirical question whether more

lending is associated with higher or lower macroeconomic volatility. While a thorough examination

6Tn our setup, the value of v(nL) will be appreciably greater than zero only if the number of firms nL is not too
large. Thus, in our model, L should be thought of not as the number of workers, but as the number of large enterprises
that the labor force in this economy can potentially staff.

"For instance, IMF (2004) documents that 75% of credit booms in emerging markets are associated with banking
crises, and 85% with currency crises. For a theoretical and empirical exploration of the link between lending booms
and crises, see Ranciere, Tornell and Westermann (2006).



of this issue is beyond the scope of this paper, the correlation between the volatility of real per
capita GDP growth over the period 1970-1999 and private credit as a share of GDP is -0.5 in our
sample of 96 countries, suggesting that higher levels of lending are generally associated with lower
volatility. Note, however, that macroeconomic volatility is not central to this paper. Our main
theoretical prediction and empirical result is that trade affects private credit differentially across
countries depending on their comparative advantage. These would not change if more lending lead

to higher instead of lower volatility.

2.2 Autarky Equilibrium

We can now analyze the equilibrium in the closed economy. The equilibrium production structure
is characterized by a single variable, n, which is the share of the labor force employed in sector F.
A value of n pins down the total production of the two goods, and market clearing implies that
consumption equals output:

cr = R[1—~(nL)|nL, (4)
and

ca=(1-n)L. (5)

Equations (2) through (5) define the autarky equilibrium. The assumptions we made lead to a

simple expression for the allocation of production:
A
nt = a. (6)

We can then derive the volume of external finance that occurs in this economy. At each instant
t € [0,1], let k be the number of firms that receive a positive shock, and thus nL —k be the number of
firms that receive a negative shock. If k > nL —k, the amount of lending in that instant is A (nL — k).
If kK < nL — k, the amount of lending in that instant is Ak: the economy is liquidity-constrained.
Thus, the expected value of lending at each ¢, and thus the overall value of lending over the period

between t =0 and ¢t = 1 is:

nL
3 nL

Private Credit =X |> kP(k)+ Y _ (nL —k)P(k)|,
1 aL g

2
where k is a binomial random variable with probability % and the total number of draws nL. The

expression above simplifies to:

1
Private Credit = 5/\77L,

which shows that in this simple model, the amount of external finance is linear in the size of the

externally dependent sector.



2.3 Trade Equilibrium

Suppose that there are two countries, the North and the South. They are endowed with LYV and
LS units of labor, respectively, and exhibit a Ricardian productivity difference in the F sector:
RN > RS, We assume that the parameter values are such that the North is the only country to
produce the F' good in the trade equilibrium. As we will see below, this outcome will obtain as long
as the North is large enough, and/or the F' good is small enough in the consumption bundle. This
means that in order to pin down the trade equilibrium production structure, all we need to solve for
is the share of labor force employed in the F sector in the North, V. Equilibrium is defined by a
version of equation (2) in which ¢p and ¢4 are now overall world consumption values, equation (3)

for a given 7", and the trade versions of the good market clearing conditions:
cr = RN [l—y(nNLN)}nNLN, (7)

and

ca=0—-nN)LN + L5 (8)
These four equations lead to a simple expression for equilibrium allocation of resources:

p = ol )
as long as ¥ < 1. It is immediate from this expression that this condition will be satisfied if
LV is large enough, or « is small enough. For example, if the two goods have an equal share of
consumption basket, o = %, and the two countries have the same factor endowments, LY = L%, nv
is exactly 1.

What is happening to private credit? It is clear that there is no longer any borrowing or lending
in the South. Furthermore, as 7° = 0, the value of v(7n°L®) in the South is at the maximum:
the quality of the financial system deteriorates as the marginal entrepreneur does not have any
opportunity to insure against shocks through external finance. In the North, comparing (6) and (9)
it is immediate that there is more borrowing and lending after trade opening: ™ > n4. This in
turn implies that the quality of the financial system improves as well: ~ (77N N ) <7 (nALN ) As
more firms enter the F' good production, the fraction of time external finance needs of firms are

unfulfilled decreases.

3 Empirical Methodology

The main point of the paper is that to the extent financial development is an outcome of supply

and demand for external finance, a country’s trade patterns will affect its financial development.



Countries whose trade specialization implies that they produce and export financially dependent
goods will experience a higher level of financial development than countries producing goods for
which it is not important to rely on external finance, all else equal. This is especially true of
conventional measures of financial development, such as private credit to GDP, which are equilibrium

quantities.
3.1 The Estimating Equation

In order to demonstrate this point empirically, we must first construct a summary measure of how
financially dependent is a country’s export pattern. We start with the standard Rajan and Zingales
(1998) classification of industries according to their dependence on external finance. The Rajan and
Zingales measure is defined as capital expenditure minus cash flow, divided by capital expenditure,
and is constructed based on US firm-level data. Intuitively, this measure is intended to capture the
share of investment which must be financed with funds external to the firm. We use the version of
the variable assembled by Klingebiel, Kroszner, and Laeven (2005), in which industries are classified
according to the 3-digit ISIC Revision 2 classification. The Rajan and Zingales external dependence
measure is reproduced in Table 1.

We combine this industry-level information with data on the structure of a country’s exports to
develop a measure of a country’s external finance need of exports (hereafter EFNX) by following
the approach of Almeida and Wolfenzon (2005). In particular, we construct the following variable

for each country and period of time:

I
EFNXuy =Y wiED;, (10)

ict
i=1

where ¢ indexes countries, ¢ time periods, ¢ industries, wfgt is the share of exports in sector 7 in total
manufacturing exports from country ¢ in time period ¢, and ED; is the Rajan and Zingales measure
of dependence on external finance. Summing up across sectors in each country and year implies that
our index is at country level, but potentially varies over time.

Armed with this variable, we would like to estimate the following equation in the cross-section
of countries:

FinDev, = a+ SEFNX. +~Z,+ ¢.. (11)

The left-hand side variable, FinDeuv,, is a measure of a country’s level of financial development. We
condition on the vector of controls Z.. Our hypothesis is that the effect of external finance need
of exports, EFNX, on financial development is positive (8 > 0). We estimate this equation with

two-stage least squares (2SLS), using an instrument constructed as described below.
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We also exploit the time variation in the variables to estimate a panel specification which includes

both country and time fixed effects:
FinDeveyy = a+ BEFNXoy +~vZy + e + 04 + €ct, (12)

where country fixed effects are denoted by J., and time fixed effects by ;. The advantage of the
panel specification is that the use of fixed effects allows us to control for a wide range of omitted
variables. However, our instrument does not produce enough variation over time to enable us to use

2SLS in the panel. Thus, we estimate the panel specification with OLS.

3.2 Instrumentation Strategy

It is immediate that we have an important simultaneity problem: a country’s trade pattern is surely
influenced by its financial development, as documented by Beck (2003), for instance. Thus, in order
to estimate the causal relationship going from trade to financial development, we must develop an
instrument for our main right hand side variable, namely the external financing need of exports.

In order to do this, we expand the geography-based approach of Frankel and Romer (1999). These
authors constructed predicted trade as a share of GDP by first estimating a gravity regression on
bilateral trade volumes between countries using only exogenous geographical explanatory variables,
such as bilateral distance, land areas, and populations. From the estimated gravity equation, these
authors predicted bilateral trade between countries based solely on geographical variables. Then
for each country they summed over trade partners to obtain the predicted total trade to GDP, or
“natural openness.”

Our objective is to find an instrument for export patterns, not aggregate trade openness. Thus,
we must extend the Frankel and Romer approach accordingly. Namely, we apply their methodology
to exports at sector level, following di Giovanni, Levchenko, and Ranciere (2005). For each industry

1, we run the Frankel and Romer regression:

LogX;,.g = a+ n%ldistcd + 77142lpopC + n?lareac + n?lpopd + n?laread + n?landlockedcd + (13)
anordeer + n?bordercd * ldist.q + n?bordercd * pop. + n}obordercd * area. +

n}lbordercd * popq + n}zbordercd x areaq + n%3b0rdercd x landlocked.q + €c4,

where LogX;.q is the log of exports as a share of GDP in industry ¢, from country ¢ to country d.
The right-hand side consists of the geographical variables. In particular, ldist.q4 is the log of distance
between the two countries, defined as distance between the major cities in the two countries, Ipop,
is the log of population of country ¢, larea. log of land area, landlocked.q takes the value of 0, 1, or

2 depending on whether none, one, or both of the trading countries are landlocked, and border.q is

11



the dummy variable for common border. The right-hand side of the specification is identical to the
one Frankel and Romer (1999) use.

Having estimated equation (13) for each industry, we then obtain the predicted logarithm of
industry ¢ exports to GDP from country ¢ to each of its trading partners indexed by d, m ied-
In order to construct the predicted overall industry ¢ exports as a share of GDP from country c,
we take the exponential of the predicted bilateral log of trade, and sum over the trading partner

countries d = 1, ..., C, exactly as in Frankel and Romer (1999):

c
Xic = Z eLOQXiCd. (14)

d=1

d#c
That is, predicted total trade as a share of GDP for each industry and country is the sum of the
predicted bilateral trade to GDP over all trading partners. Thus, we in effect extend and modify
and the Frankel and Romer methodology in two respects. First, and most importantly, we construct
the Frankel and Romer predicted trade measures by industry. And second, rather than looking at

total trade, we look solely at exports.

Armed with a working model for predicting exports to GDP in each industry 4, it is straightfor-
ward to construct the instrument for external financing need of exports, based on predicted export
patterns rather than actual ones. That is, our instrument will be, in a manner identical to equation
(10):

- I
EFNX.=Y» @, ED;. (15)
i=1
Here, the predicted share of total exports in industry 4 in country c, &, is constructed from the

c?

predicted exports to GDP ratios Xic in a straightforward manner:

~

~ Xic
Xic
i=1

Note that even though )A(ic is exports in industry ¢ normalized by a country’s GDP, every sector is
normalized by the same GDP, and thus they cancel out when we take the predicted export share.
It is worth discussing at length how such a strategy can work. As we mention above, we are
looking for instruments for trade patterns, not trade volumes. How can this procedure give us
different predictions for )?ic across sectors if all of the geographical characteristics on the right-hand
side of equation (13) do not vary by sector? Note that we estimate an individual gravity equation
for each sector. Thus, crucially for our identification strategy, if the vector of estimated gravity
coefficients n; differs across sectors, so will the predicted total exports )/(:ic across sectors ¢ within

the same country.
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The following simple numerical example illustrates the logic of the strategy. Suppose that there
are four countries: US, EU, Canada, and Australia, and two sectors, Apparel and Electrical Machin-
ery. Suppose, further, that the distance from Australia to either US or the EU is 10,000 miles, but
Canada is only 1,000 miles away from both the US and the EU (these distances are pretty close to
the real world values). Suppose that there are only these country pairs, and that trade between them
is given in Table 2. Let the gravity model include only bilateral distance. We have chosen the trade
values in such a way that a gravity regression estimated on the entire “sample” yields a coefficient
on distance equal to -1, a common finding in the gravity literature. When the gravity model is
estimated separately for each of the two sectors, it turns out that the distance coefficient is -0.75 in
Apparel and -1.25 in Electrical Machinery. Armed with these “estimates” of the distance coefficients,
it is straightforward to take the exponent and sum across the trading partners as in equation (14),
and calculate the predicted shares of total exports to the rest of the world in each of the two sectors,
as in equation (16). Now let the external finance dependence of Apparel be ED4pp = 0.03, and of
Electrical Machinery, EDgps = 0.95 (these are the actual values of ED; for these two industries).
Then, the predicted external need of exports of Canada is EFNX can = 0.814, some 30% higher
than the predicted value for Australia of EFNX Aus = 0.622.

To summarize, the key intuition from this example is that countries which are far away from its
trading partners will have lower predicted export shares in goods for which the coefficient on distance
is higher. We can use this information together with external finance dependence of industries to
generate predicted EFNX. There are several important points to note about this procedure. First,
while this simple example is about the variation in distance coefficients together with differences in
distances between countries, our actual empirical procedure exploits variation in all 13 regression
coefficients in equation (13), along with the entire battery of exporting and destination country
characteristics. Thus, to the extent that coefficients on other regressors also differ across sectors,
variation in predicted EFNX will come from the full set of geography variables. Second, while
this simple 4-country illustrative example we constructed may appear somewhat circular — actual
exports and distance affect the gravity coefficient, which in turn is used to predict trade — in the real
implementation we estimate the gravity model with a sample of more than 150 countries, and thus
the trade pattern of any individual country is unlikely to affect the estimated gravity coefficients
and therefore its predicted trade. Third, it is crucial for this procedure that the gravity coefficients
— hopefully all 13 of them — vary appreciably across sectors. Below, after describing the data, we
discuss the actual estimation results in our gravity regressions, and demonstrate that it is indeed
the case.

Can we support the notion that the gravity coefficients would be expected to differ across sectors?

13



Most of the research on the gravity model has focused on the effects of trade barriers on trade vol-
umes. Thus, existing empirical research is most informative on whether we should expect significant
variation in the coefficients on distance and common border, which are meant to proxy for bilateral
trade barriers. Anderson and van Wincoop (2003, 2004) show that the estimated coefficients on
distance and common border in the gravity model are a function of trade costs and the elasticity
of substitution between varieties within the sector. Thus, the distance coefficient will differ across
sectors if trade costs and/or elasticities differ across industries.

What do we know about these? Available direct estimates of freight costs do indeed show large
variation across sectors. Hummels (2001) compiles freight cost data, and shows that they ranged
between 1% and 27% across sectors in the US in 1994. Hummels (2001) further provides evidence
that the variation in freight costs is strongly related to value-to-weight ratio. Not surprisingly, it
is more expensive to ship goods which are heavy. In addition to the direct shipping costs, goods
may differ in the cost of acquiring information about them. Rauch (1999) and Rauch and Trindade
(2002) find that the volume of trade reacts differently to informational barriers in differentiated
goods sectors compared to homogeneous ones. Thus, empirically it does seem to be the case that
trade costs — both simple and informational — vary significantly across industries. When it comes
to the estimated elasticity of substitution across sectors, a large number of studies utilizing various
approaches reach quantitatively similar conclusions. Anderson and van Wincoop (2004) summarize
existing evidence, which produces a range of estimated elasticities from 3 to 10 across industries. In
addition to trade costs and elasticities of substitution, Chaney (2006) demonstrates that the degree
of firm heterogeneity, which varies across sectors, also has a significant effect on the sector-specific
distance coefficient in the gravity regression.

To summarize, there are strong reasons to expect the coefficients in equation (13) to vary across
sectors. But is it the case in practice? Estimating the gravity model using sector-level data is
becoming increasingly common (see Rauch, 1999, Rauch and Trindade, 2002, Hummels, 2001, Evans,
2003, Feenstra, Markusen, and Rose, 2001, Lai and Trefler, 2002, Chaney, 2006). Though studies
differ in the level of sectoral disaggregation and specifications, it is indeed typical to find significant
variation in the gravity coefficients across sectors. For instance, Hummels (2001) finds that the
distance coefficients vary from 0 to -1.07 in his sample of sectors, while the coefficients on the common
border variable range from positive and significant (as high as 1.22) to negative and significant (as
low as -1.23). Chaney (2006) reports that it is common to find sector-specific distance coefficients
ranging from -0.5 to -1.5. When we present the results of our own estimation, we will compare them
to these studies.

Before moving on to data description and estimation, we discuss another potentially important
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issue, namely the zero trade observations. In our sample, only about two-thirds of the possible
exporter-importer pairs record positive exports, in any sector. At the level of individual industry,
on average only a third of possible country-pairs have strictly positive exports, in spite of the coarse
level of aggregation (28 sectors).® How does our estimation procedure deal with zero observations?
As a preliminary point, because we are developing an instrument for trade patterns rather than
trade volumes, we can safely disregard country pairs in which no trade is observed in any sector.
Following the large majority of gravity studies, we take logs of trade values, and thus our baseline
gravity estimation procedure ignores zeros. Thus, we generate predicted values of trade only when
the actual value is positive. One interpretation of our procedure is that it “predicts” zero trade
when it observes zero trade. This strategy may contaminate our instrument if the estimated gravity
coefficients would instead predict large trade values for some countries and sectors in which actual
trade is zero.

We deal with this potential problem in two ways. First, instead of predicting in-sample, we
use our estimated gravity model to predict out-of-sample. Thus, for those observations that are
zero or missing and are not used in the actual estimation, we still predict trade.” This completely
eliminates the problem of predicting zeros “too well” in our baseline instrument, but may intro-
duce an appreciable amount of noise if there are too many zeros which are ignored in the gravity
estimation. In the second exercise, we instead estimate the gravity regression in levels using the
Poisson pseudo-maximum likelihood estimator suggested by Santos Silva and Tenreyro (2006). The
advantage of this procedure is that it actually includes zero observations in the estimation, and
can predict both zero and non-zero trade values in-sample from the same estimated equation. Its
disadvantage is that it assumes a particular likelihood function, and is not (yet) a standard way of
estimating gravity equations found in the literature. We show that our results are fully robust to
using these two alternative instruments. Indeed, it turns out that all three are quite close to each
other, an indication that the zeros problem is not an important one for our main instrument.

We proceed by describing the data sources in the next section. We give a snapshot of our data,
focusing on the patterns of external financing needs of exports that we obtain. Then, in the following
section we document stages of constructing our instrument, and present OLS and 2SLS regression

results for our cross-section of countries, as well as fixed-effects panel OLS results.

8These two calculations make the common assumption that missing trade observations represent zeros (see Help-
man, Melitz, and Rubinstein, 2006).

9More precisely, for a given exporter-importer pair, we predict bilateral exports out-of-sample for all 28 sectors as
long as there is any bilateral exports for that country pair in at least one of the 28 sectors.
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4 Data Description

International trade flows come from the World Trade Database described in Feenstra et al. (2005).
This database contains bilateral trade flows between more than 150 countries, accounting for 98%
of world trade, for the period 1962-2000. Trade flows are reported using the 4-digit SITC Revision
2 classification. Since our variable of interest, EF N X, is constructed using information on total
exports from each country in each industry, we first aggregate bilateral flows across countries to
obtain total exports for each country and manufacturing sector. We then convert the trade flows
from SITC to 3-digit ISIC Revision 2 classification. This allows us to combine the trade data with
the information on external dependence from Rajan and Zingales.

For the purposes of estimating the gravity equation (13), we retain information on bilateral trade,
converting it once again into the 3-digit ISIC Rev. 2 classification. We merge bilateral trade data
with geography variables taken from Centre d’Etudes Prospectives et d’Informations Internationales
(CEPII). The CEPII database contains information on bilateral distances between the major cities
for each pair of countries, whether two countries share a border, as well as information on land
area and whether a country is landlocked.!® Population data is taken from World Bank’s World
Development Indicators for the period 1970-1999.

The data on financial development comes from the database originally compiled by Beck, Demirgiic-
Kunt, and Levine (2000). We use a version that has been checked for accuracy by Loayza and
Ranciere (2006). Following the standard in the literature, our preferred indicator of financial devel-
opment is credit by banks and other financial institutions to the private sector as a share of GDP
(“private credit”). The controls in our estimation include overall trade openness (imports plus ex-
ports as a share of GDP) and PPP-adjusted GDP per capita income, both of which come from the
Penn World Tables (Heston, Summers and Aten, 2002). Finally, we use information on countries’
legal origin as defined by La Porta et al. (1998), extended to include the socialist legal system.

The final sample includes 96 countries and 30 years, 1970-1999. Appendix Table A1l presents
the data on the external financing need of exports, EF N X, for our sample of countries averaged
for the 1970-1999 period. Aside from EF N X, the table contains information on the top two export
sectors, the share of the top two sectors in the overall manufacturing exports, overall trade openness,
private credit, as well as the sample means of these variables. Not surprisingly, the industrialized
countries are at the top of the FF N X distribution, with Switzerland, Japan, and the United States
as the top three. At the bottom of the distribution are natural resource exporters and some of the
poorer countries which tend to specialize in Food Products. Only one country, Malawi, has negative

EFNX in this period. Its main export industry is Tobacco, which has a negative external finance

10The dataset is available online at http://www.cepii.fr/anglaisgraph/bdd/distances.htm.
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dependence according to the Rajan-Zingales classification.

We plot our estimates of the external finance need of exports against log of PPP-adjusted per
capita income in Figure 2. It is clear that there is a positive association between income and our
variable of interest, with the correlation between them of 0.47. Figure 3 plots the external finance
need of exports against overall trade openness. There is little relationship between the two variables,
and thus, as expected, we are measuring something distinct from trade openness when we construct
our measure of the external financing need of exports. Finally, Figure 4 plots financial development
against FF N X. There is a close positive relationship between the two variables, with the correlation
coefficient of 0.67, and a Spearman rank correlation of 0.51 in this period. We turn to a regression
analysis of the relationship between these two variables after presenting the stages of constructing

the instrument.

5 Results
5.1 Sector-Level Gravity Estimation

In order to build the instrument, we estimate equation (13) for each industry. The left-hand side
variable is averaged over the period 1970-1999, allowing us to increase the sample size as trade
observations are sometimes missing in individual years. The results are reported in Appendix Table
A2, which has a column for each individual sector. In the set of our sector-level regressions, the
smallest number of observations is 5011, the largest is 12750, with the mean of 8523. The R-squared’s
range from 0.17 to 0.36, with the mean of 0.29.

Because the right-hand side variables are the same in all regressions, our empirical strategy would
only work if the gravity coeflicients differ significantly across sectors. Thus, the first important
question we must answer is whether or not there is much variation in the estimated coefficients.
Figure 5 presents, for each coefficient, the range of estimates across sectors. Below the plot for each
coeflicient, we report the minimum, median, and maximum values that the estimates take across
all industries. It is apparent that the coefficient estimates differ a great deal between sectors. For
instance, the distance coefficient pictured in the first plot ranges from -1.55 to -0.69. This is very
close to what is reported in Chaney (2006). Note that several of the coefficients, such as the one on
the common border dummy, actually range from positive to negative, a finding similar to Hummels
(2001).

These estimates enable us to generate predicted exports as a share of GDP in each sector, as
outlined in Section 3. Using that, we construct the predicted external finance need of exports. As
a preview of the first stage regressions in our 2SLS estimation, Figure 6 plots the predicted EFNX
against the actual EFNX for the same period, along with a 45-degree line. We can see that while
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there is a strong positive relationship between the two, it is not at all one-to-one. In particular,
our procedure clearly underestimates the external finance need of exports for countries in which it
is unusually high, and overestimates it for countries where it is low. This is comforting for us, as it
indicates that our approach is not so mechanical that is reproduces the actual values perfectly. We
now describe the results of using the instrument we constructed to infer whether trade specialization

has an effect on financial development.

5.2 Financial Development Results

5.2.1 Cross-Sectional Specifications

We start with the cross-sectional OLS regression. We estimate equation (11) using the averages
of the left-hand side and all of the controls for the entire time period, 1970-99.11 The results
are presented in Table 3, with White robust standard errors in parentheses. Column 1 reports
the bivariate relationship between financial development and simple trade openness. While trade
openness is significant at 10% level, the relationship is not close, with the R-squared of 0.05. When
instead we use EF N X, as is done in column 2, the R-squared is 0.45, and the variable of interest is
significant at the 1% level, with a t-statistic of 6.2. Column 3 includes both the trade openness and
the external finance need of exports. The coefficient on EFF N X is virtually unchanged. Columns 4
and 5 attempt to control for other determinants of financial development. We first include the legal
origin dummies from La Porta et al. (1998), and then per capita income. The latter is meant to
capture a country’s overall level of development. While in both of these specifications the coefficient
on EF N X, is somewhat smaller, it nonetheless remains significant at the 1% level. Finally, column 5
includes both the legal origin dummies and per capita income on the right-hand side. The coefficient
on our variable of interest is further reduced somewhat, but preserves its significance at 1% level.
Note that with all of the controls included in our specification, the adjusted R-squared is 0.67, only
about one and a half times the R-squared of the bivariate regression with only EFNX,. as the
independent variable.

Endogeneity is clearly a first-order issue in our estimation. As has been shown in several empirical
studies, a country’s level of financial development influences trade patterns, and thus will affect
the external finance need of exports as we construct it. We deal with the simultaneity problem
by adopting an instrumental variables approach described in Section 3. We estimate a two-stage
least squares (2SLS) regression, using predicted external finance need of exports EFNX ¢ as an
instrument for actual EF N X,.. Table 4 presents the results. The top panel contains the full results

of the second stage of the regression, while the bottom panel reports the coefficient on EFNX c

' Note that since we have an unbalanced panel, our procedure results in averaging over different numbers of years
for different countries.
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from the first stage. Column 1 estimates a bivariate regression with EFNX. on the right-hand
side. The 2SLS coefficient is significant at 1% level. It is about 20% higher in magnitude than the
OLS coefficient. Columns 2 through 5 follow the sequence of Table 3. We first include overall trade
openness in the regression, and see that the coefficient of interest is virtually unchanged. Including
the legal origin controls reduces the coefficient a bit, while controlling for per capita income lowers
it further. In the most stringent specification, which includes openness, legal origin indicators, and
per capita income, the coefficient of interest is about 20% lower in magnitude than the coefficient in
column 1. Tt is nonetheless significant at 1% level, with the t-statistic of 2.8.

The bottom panel of the Table presents the first stage results. The coefficient on the predicted
external finance need of exports is close to, but slightly below, 1. This supports what we illustrated
in Figure 6: while our instrument is positively correlated with the actual EF N X, the geography-
based procedure will under-predict EFN X in countries where it is unusually high, and overpredict
it in countries where it is unusually low. The coefficient on EFNX ¢ is always significant at the 1%
level. We report the weak instrument diagnostics at the bottom of the Table. The partial R-squared
of the instrument ranges from 0.16 in column 1 to 0.12 in column 5, which includes all the controls.
The F-statistic associated with the instrument takes values from 18.54 to 11.62. According to Stock
and Yogo (2005), when there is only one instrument, it is a strong one when the F-statistic is above
10. Thus, we can safely assume that 2SLS inference which uses this instrument is indeed reliable.

The results are economically significant but not implausibly large. Using the most conservative
coefficient estimates, the OLS results imply that moving from the 25th to the 75th percentile in the
external finance need of exports raises the ratio of private credit to GDP by roughly 17 percentage
points, equivalent to about 0.48 of the standard deviation of private credit. The most conservative
2SLS estimate implies that the same movement in EF'N X, leads to a predicted change in private
credit over GDP of about 33 percentage points, or almost one standard deviation of private credit
observed in our sample.

We now discuss a number of robustness checks we perform on these estimates. The first, and
potentially most important set of robustness checks deals with the construction of our instrument,
namely the zero trade observations problem we described in Section 3. As discussed above, we
address the zeros problem in two ways. First, we use our baseline gravity regressions to predict
exports both in- and out-of-sample. The results of using the instrument constructed in this way are
presented in column 6 of Table 4. It is clear that this alternative instrument produces the same
results: the coefficient of interest is quite similar, and significant at the 1% level. The first stage
results reported in the bottom panel show that this alternative instrument is also a strong one. In

the second exercise, we re-estimate the gravity models in levels using the Poisson pseudo-maximum
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likelihood estimator suggested by Santos Silva and Tenreyro (2006). Because this procedure does
not require taking logs of the left-hand side variable, the zero trade observations are included in
the sample, thus enabling us to predict in-sample whether or not the actual trade value is zero.
The results are reported column 7 of Table 4. Once again, the coefficient of interest is virtually
unchanged from the baseline result, and still highly significant. The first stage results are quite
similar as well. Based on the similarity of the results across all three instruments, we conclude that
the zeros problem is not an important one for our baseline instrument.'?

We check robustness of our results further by i) including additional control variables; ii) dropping
outliers and groups of countries; and iii) using alternative measures of financial development as the
dependent variable. Table 5 presents the first set of checks. All of the columns are estimated using
2SLS and include the most stringent set of controls from the baseline results (per capita GDP,
trade openness, and legal origin dummies), but do not report those coefficients to conserve space.
Columns 1 through 5 add a number of variables which are expected to affect private credit. The
first column controls for the inflation rate, which we define as the average growth rate of CPI over
the period, obtained from the International Financial Statistics. Column 2 includes the number of
years a country has been in a banking crisis. The banking crisis dates come from Demirgii¢-Kunt
and Detragiache (2005). The third column adds the Polity2 index, which is meant to capture the
strength of democratic institutions within a country. This index is sourced from the Polity IV
database.!> Column 4 controls for the level of human capital by including the average years of
secondary schooling in the population from the Barro and Lee (2000) database. Column 5 controls
for the strength of the legal institutions as they pertain to lending relationships. Namely, we include

the legal lights index from the Getting Credit module of the World Bank’s Doing Business Indicators

(World Bank, 2006).'* The next column instead controls for the rule of law index coming from the

12We also attempted to implement an alternative instrumentation strategy which uses natural resource endowments
as predictors of a country’s manufacturing export structure, in the spirit of Almeida and Wolfenzon (2005). As an
instrument for a country’s production structure, these authors use binary indicators for whether a country produces
a range of commodities, namely bananas, coffee, copper, maize, millet, oil, rice, rubber, silver, sugarcane, and wheat.
This set of binary indicators was first used by Easterly and Levine (2003). Both Easterly and Levine (2003) and
Almeida and Wolfenzon (2005) argue that while the quantity of a commodity produced is endogenous, whether or
not a commodity is produced at all in a given country is determined by endowments, and thus largely exogenous. It
is plausible that these endowments affect the manufacturing export structure: for instance, if a country has iron ore
deposits, it would be more likely to produce Iron and Steel and Fabricated Metal Products. Because our industries
are all manufacturing while the binary variables in these two papers are for the most part agricultural commodities,
we used the World Mineral Statistics Yearbooks to code a number of additional mining indicators: iron ore, natural
gas, sulfur, bauxite, kaolin, coal, and gold. Using the available mineral indicators as instruments, the second stage
results we obtain are significant, even with the most stringent set of controls. However, with the exception of oil,
none of the instruments are robustly significant in the first stage. In addition, the partial F-statistics are extremely
low, never topping 1.75. With this many instruments, the F-statistics have to be an order of magnitude higher for us
to be confident that the instruments are not weak. Because of this problem, we do not pursue this strategy further
in the paper. All of the relevant results are available upon request.

13We also used Polity IV’s constraint on the executive variable, which is meant to capture the checks placed on the
power of the executive branch of government. The results were unchanged.

14 Alternatively, we used all of the other sub-indices in the Getting Credit module, such as the credit information
index, public credit registry coverage index, and the private credit bureau coverage index. We also controlled for the
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Governance Matters database of Kaufmann, Kraay, and Mastruzzi (2005). Unlike the Doing Business
Indicators, which are de jure, the rule of law index is a de facto one, and thus it captures not only
the legal framework, but also the quality of enforcement.'® Finally, column 7 includes all of the
above regressors together. We can see that the coefficient of interest is remarkably robust to the
inclusion of all of the additional controls. Even when all of these are used at once, the coefficient is
still significant, in spite of the reduction in sample size from 96 to 74.

Next, we establish that our results are not sensitive to the particular sample that we use. Once
again, throughout Table 6 we report the 2SLS estimates with the most stringent set of controls. The
first column in Table 6 presents the results of using FFN X constructed after dropping the top 2
and bottom 2 sectors in the distribution of dependence on external finance. This ensures that our
results are not an artefact of outlier sectors, such as Tobacco, having too much effect on EFNX .16
We can see that the coefficient estimate is slightly larger, and still highly significant. The next three
columns drop country groups. In order to check whether the results are driven exclusively by the
developed countries, the next column estimates our equations on non-OECD countries only.!” The
economies sometimes called “Asian tigers” have experienced some of the fastest growth of both trade
and financial development in the period we are considering. Column 3 excludes the Asian tigers, to
check that the results are not driven by these particular countries.'® It is clear that the results are
not due to Asian tigers. In fact, the coefficient estimates from this subsample are virtually identical
to the full sample coefficients. The next column drops the sub-Saharan African countries, which are
often those with the lowest EFNX. The results are not sensitive to the exclusion of this region.!?

Columns 5 through 7 estimate the model by individual decade: the 1970s, 1980s and the 1990s.
We can see that the results are robust across decades, though the coefficient estimates are sometimes
smaller in magnitude, and are significant at 5% level. Note that the sample size across individual
decades is sometimes lower by as much as 10% than the full sample size.

Table 7 presents the results of using alternative measures of financial development.?? Column 1

uses the ratio of liquid liabilities to GDP instead of private credit. Column 2 uses the ratio of stock

indices capturing the legal institutions related to contract enforcement, such as the number of procedures, cost (in %
of debt), and the number of days required to collect on defaulted debt in the amount of 200% of the country’s income
per capita. All of these indices also come from the Doing Business Indicators database. The results were unchanged.

I5We also used other de facto indices from the Governance Matters database, such as corruption and regulatory
quality. The results were unchanged.

16 Alternatively, we also dropped the top and bottom 5% of countries in the distribution of EFNX. The results
were unchanged.

ITOECD countries in our sample are: Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany,
Greece, Iceland, Ireland, Italy, Japan, Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland,
United Kingdom, and United States. We thus exclude the newer members of the OECD, such as Korea and Mexico.

18In our sample, we consider Asian tigers to be: Indonesia, Korea, Malaysia, Philippines, and Thailand.

19YWe also tried dropping Latin America and the Caribbean, and the Middle East and North Africa regions. The
results are robust to excluding these country groups.

20 All of the alternative measures come from the most recent version of the Beck, Demirgiic-Kunt, and Levine (2000)
database.
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market value to GDP, while column 3 uses stock market capitalization to GDP. Column 4 presents
the results of using the stock market turnover ratio as the dependent variable. It is defined as the
value of total shares traded divided by the average real market capitalization. Unlike stock market
value or capitalization to GDP, which are measures of market size, turnover is a measure of stock
market activity. Finally, we would like to use a measure of the quality of the financial system rather
than its size. Column 4 reports the outcome of using the net interest margin as the dependent
variable. The net interest margin is defined as the accounting value of banks net interest revenue as
a share of its interest-bearing assets.?! We can see that the results are robust to all of the alternative

measures of financial development.
5.2.2 Panel Specifications

The cross-sectional results clearly point to an important role of trade in the development of a
country’s financial system. We would like to go beyond the cross-section, however, and exploit the
time series dimension of our data. To this end we estimate the full panel specification given by
equation (12) on a sample of non-overlapping five-year averages of all the variables from 1970-74
to 1995-99, as well as 10-year averages for the 1970s, 1980s and 1990s. In order to identify our
effect from the time variation in the variable of interest, all of our specifications include a full set
of country and time fixed effects. This allows us to control for unobserved country-specific time-
invariant characteristics, as well as changes over time in the global environment, such as the secular
increase in trade or capital flows over time. Unfortunately, our instrument is not available in the
panel with fixed effects, and thus we estimate these specifications using only OLS.

Table 8 presents the results. Columns 1 through 3 report estimates using the 5-year averages. All
of the specifications use the time-varying controls from the cross-sectional regression, namely income
per capita and trade openness. The three columns include additional time-varying controls, such
as inflation, secondary schooling, and banking crises. (The sources of these variables are described
above). We can see that even with the full set of time and country effects, the coefficients are
statistically significant at the 1% level, with t-statistics in the range of 3.4 to 4. Columns 4 through
6 present the corresponding results for estimating the model on the panel of 10-year averages. The set
of controls is identical to the 5-year panel specifications. The 10-year panel specification has much
fewer degrees of freedom, as there are now at most three observations per country. Nonetheless,
the coefficient of interest is still highly significant, with t-statistics between 2.4 and 3.3. Note that
the use of fixed effects results in the adjusted R-squared of 0.9 and above, indeed the R-squared
of the regression with no independent variables aside from the fixed effects is 0.84 in both the 5-

year and the 10-year panels. Thus, while the cross-sectional variation across countries accounts

21 Unlike all of the other measures, a low value of net interest margin indicates a high quality of the financial system.
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for the overwhelming majority of the variation in financial development, we can still detect the
within-country effect of the time variation in the external finance need of exports quite clearly in
our regressions.

The quantitative effect of our variable of interest as estimated in the panel specifications is
economically significant but more modest than the cross-sectional magnitudes. This is not surprising
given that the panel specifications exploit only the time variation in the variables of interest within
a country, while the bulk of the variation in financial development is across countries. The most
conservative OLS coefficient implies that moving from the 25th to the 75th percentile of EFN X
results in an increase in private credit over GDP of 8 percentage points, or about 0.22 of a standard
deviation of private credit to GDP observed in our data.

We performed a similar battery of robustness checks on the panel specifications as we did for the
cross-section. We dropped outliers and individual regions, and used alternative measures of financial
development as the dependent variable. The results were robust, and we do not report them here

in order to avoid unnecessary repetition.

6 Conclusion

It is often argued that institutional quality in general and financial development in particular are
shaped largely by exogenous events in the past. It is then natural to think of the financial system as
an endowment, and therefore differences in financial development as sources of comparative advan-
tage in trade. This paper takes a different view by asking instead: will trade patterns in turn affect
countries’ financial development? This is an important question. There is a great deal of evidence
that financial development is a key determinant of economic growth (see Levine, 2005, for a survey).
On the other hand, the debate about the effect of trade on growth is far from settled.?? This paper
demonstrates that trade affects financial development directly, a channel for the relationship between
trade and growth which has not previously been examined.

We first illustrate our main idea by building a model in which financial development — both the
financial system size and its quality — is determined by demand for external finance in production.
After trade opening, the country which produces and exports financially dependent goods experiences
financial deepening, as demand for external finance inside that country increases. On the other hand,
the country which imports financially dependent goods will see its financial system deteriorate,
making access to finance more difficult for domestic firms.

We then demonstrate this effect empirically by constructing a measure of a country’s external

22Recent papers that argue for a positive impact of trade on growth include, but are not limited to, Frankel and
Romer (1999) and Alcala and Ciccone (2004). For the opposing view, see Rodrik and Rodriguez (2000), Rodrik,
Subramanian, and Trebbi (2004), and Rigobon and Rodrik (2005).
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finance need of exports, and relating it to financial development in a large sample of countries.
Consistent with the model’s predictions, countries which export financially dependent goods have
higher levels of financial development than countries whose exports are primarily in sectors which
do not rely on external finance. To ensure that we are picking up the effect of trade on financial
development — as in the theoretical model — and not vice versa, we construct an instrument for
countries’ trade patterns based on geography. Our empirical results thus provide robust support for
the theory.

The magnitude of the effect we obtain is economically significant. However, we do not conclude
from our exercise that trade volumes or trade patterns are the predominant determinant of financial
development. Clearly, other variables, such as endowments, legal systems, institutions, or the overall
level of development are important as well. Rather, what we show is that the demand for external
finance coming from exports differs a great deal across countries, and has an appreciable impact on

observed levels of financial development.

7 Appendix

Proof of Lemma 1: ! is a random variable with the following probability distribution:
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Figure 1: Financial Development and Trade Volumes, 1970-1999
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Figure 2: External Finance Need of Exports and Per Capita Income, 1970-99
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Figure 3: External Finance Need of Exports and Trade Openness, 1970-99
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Figure 6: Actual and Predicted External Finance Need of Exports, Average 1970-99
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Table 1: The Rajan and Zingales Measure of External Dependence

ISIC code Industrial sector External dependence
311 Food products 0.14
313 Beverages 0.08
314 Tobacco -0.45
321 Textile 0.19
322 Apparel 0.03
323 Leather -0.14
324 Footwear -0.08
331 Wood products 0.28
332 Furniture 0.24
341 Paper and products 0.17
342 Printing and publishing 0.2
351 Industrial chemicals 0.25
352 Other chemicals 0.75
353 Petroleum refineries 0.04
354 Petroleum and coal products 0.33
355 Rubber products 0.23
356 Plastic products 1.14
361 Pottery -0.15
362 Glass 0.53
369 Nonmetal products 0.06
371 Iron and steel 0.09
372 Nonferrous metal 0.01
381 Metal products 0.24
382 Machinery 0.6
383 Electric machinery 0.95
384 Transportation equipment 0.36
385 Professional goods 0.96
390 Other industries 0.47

Source: Klingebiel, Kroszner, and Laeven (2005). External dependence is
defined as capital expenditure minus cash flow, divided by capital
expenditure, and is constructed based on US firm-level data.

Table 2: An Illustration of the Instrumentation Strategy

External
Sector Exporter Destination Distance Exports Dependence
Apparel Canada EU 1000 2500 0.03
Apparel Canada UsS 1000 4500 0.03
Apparel Australia  EU 10000 850 0.03
Apparel Australia uUsS 10000 415 0.03
Electrical Machinery Canada EU 1000 25000 0.95
Electrical Machinery Canada US 1000 15000 0.95
Electrical Machinery Australia  EU 10000 1000 0.95
Electrical Machinery Australia  US 10000 1150 0.95

Notes: This Table presents the hypothetical example used to illustrate the intuition behind the
identification strategy. The distance and exports values are not actual data; they are chosen in
such a way as to produce the distance coefficients of -0.75 for Apparel and -1.25 for Electrical
Machinery.
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