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Agenda

1. Manova (2013) on financial market development as a source
of comparative advantage.

2. Puga and Trefler (2014) on how trade shapes domestic
institutions in Venice, Italy in the 13th century.



Missing Trade

I A substantial amount of international trade cannot be
explained by cross-country differences in factor endowment
and technology.

I Many capital-abundant countries do not specialize enough in
capital-intensive exports.

I Same can be said about labor-abundant countries (e.g., India
that has a rigid labor market).

I Domestic institutions may distort the effective supply of the
underlying factors.



Financial Market Development as a Source of Comparative
Advantage

I Recent evidence suggests that trade flows were significantly
more sensitive than GDP to credit tightening during the
2008-2009 financial crisis (Chor and Manova, 2012).

I Manova (2013) shows that financial frictions reduce exports
disproportionately more than domestic production.

I Implication: exporters rely more on external financing than
domestic producers, possibly for the following reasons:

I additional variable and fixed costs related to trade;
I greater risks and uncertainty;
I higher working capital needs due to longer shipping time.



Varying reliance on external financing

I In certain sectors, firms are more vulnerable to financial
frictions, due to

I Technological reasons innate to the production process –
producers in certain industries need to incur higher up-front
costs and thus rely on more external capital.

I Firms endowments of tangible assets that can serve as
collateral to raise outside finance.



Theory (Brief)

I Manova’s (2013) model is built on a seminal model of
heterogeneous firms in trade by Melitz (2003). (The model
will be discussed extensively next week.)

I For now, it suffices to understand the basic basic features:
I It builds on Krugman (1979-1980) (increasing returns,

monopolistic competition, love of variety).

I In addition, it follows Melitz (2003) to incorporate firm
heterogeneity in productivity (marginal cost of production) in
the model.

I Thus, firms will charge different prices and make different
profits by selling domestically and abroad.

I In addition to the standard production and (iceberg) trade
costs, firms need to pay fixed export cost per period and sunk
cost to enter a market.



Modelling financial constraints

I Firms can internally finance variable costs, but are assumed to
borrow some funds to finance fixed trade costs.

I Dependence on external finance (ds): the fraction of the
fixed cost that needs to be financed externally is assumed to
be exogenously determined, but varies across sectors (s) for
technological reasons (e.g. capital-intensive sectors versus
labor-intensive sectors).

I Collateral (λj): With some exogenous probability (country j
specific), the firm will pay back the full amount that it
borrows from the bank. In the case of default, the bank seizes
the collateral, which is assumed to be a constant fraction of
the entry sunk cost.

I The fraction is assumed to be exogenously varying across
sectors (again for technological reasons).



The Firm’s Problem
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covered with outside capital.8 Producers in country j and sector s thus have to borrow dscjsfij to
service country i. To do so, they must pledge collateral. A fraction tsε(0,1) of the sunk entry cost
goes towards tangible assets that can be used as collateral.9,10 ds and ts vary across sectors for
technological reasons and are exogenous from the perspective of individual firms.

Countries differ in their level of financial contractibility. An investor can expect to be repayed
with probability λjε(0,1), which is exogenous to the model and determined by the strength of
j’s financial institutions.11 With probability

(
1−λj

)
the financial contract is not enforced, the

firm defaults, and the creditor seizes the collateral tscjsfej. To continue operations and be able to
borrow in the future, the firm then needs to replace this collateral.

Financial contracting proceeds as follows. In the beginning of each period, every firm makes
a take-it-or-leave-it offer to a potential investor. This contract specifies the amount the firm needs
to borrow, the repayment F in case the contract is enforced, and the collateral in case of default.
Revenues are then realized and the investor receives payment at the end of the period.

Firms from country j choose their export price and quantity in market i to maximize profits

max
p,q,F

πijs(a)=pijs(a)qijs(a)−qijs(a)τijcjsa−(1−ds)cjsfij −λjF (a)−(1−λj
)
tscjsfej (1)

subject to (1.1) qijs(a)= pijs(a)−εθsYi

P1−ε
is

,

(1.2) Aijs(a)≡pijs(a)qijs(a)−qijs(a)τijcjsa−(1−ds)cjsfij ≥F (a), and

(1.3) Bijs(a)≡−dscjsfij +λjF (a)+(1−λj
)
tscjsfej ≥0.

The expression for profits reflects the fact that the firm finances all its variable costs and a
fraction (1−ds) of its fixed costs internally, pays the investor F (a) when the contract is enforced
(with probability λj) and replaces the collateral in case of default (with probability

(
1−λj

)
). In the

absence of credit constraints, exporters maximize profits subject to demand (1.1). With external
financing, two additional conditions bind firms’ decisions. In case of repayment, entrepreneurs
can offer at most their net revenues Aijs(a) to the creditor. Also, investors only fund the firm if
their net return Bijs(a) exceeds their outside option, here normalized to 0.12

With competitive credit markets, investors always break even in expectation. This implies that
producers adjust their payment F (a) so as to bring the financier to his participation constraint,
i.e. Bijs(a)=0.13 If the liquidity constraint (1.2) does not bind, firms become exporters with the

8. The underlying assumption is that firms cannot use profits from past periods to finance future operations, for
example because they have to distribute all profits to shareholders due to principal-agent problems. Alternatively, ds is
the fraction of outlays that needs to be financed externally after all retained earnings have been used up.

9. The model’s qualitative results would not change if the fixed costs of exporting were collateralizable instead.
10. Firms might invest in tangible assets to increase their capacity for raising outside finance. This will be costly if

firms’ asset structure deviates from the first-best.
11. Endogenous default would reinforce the predictions of the model. First, default is likely costlier in countries

with superior financial contractibility. Second, firms would be more likely to become insolvent in response to exogenous
shocks if they are less productive, use more external finance, or have less collateral. Third, these effects would be magnified
in a dynamic model where firms can retain earnings or financiers reward good credit history.

12. This assumption is made for simplicity. If investors can earn a world-market net interest rate r, the right-hand
side of (1.3) would be rdscjsfij and the model’s predictions qualitatively unchanged.

13. F (a) is independent of a when firms only borrow for their fixed trade costs, but depends on a in the more general
case when firms require external finance for their variable costs as well (see Section 3.5 and Supplementary Appendix A).
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Firm Equilibrium
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A B

Figure 1

The effects of financial constraints on trade. This figure plots export profits as a function of productivity. It shows the

wedge between the productivity cut-offs for exporting with and without credit constraints in the financing of fixed costs

only (A) and of both fixed and variable costs (B). Panel B also shows the lower profits earned by firms with productivity

below the cut-off for exporting at first-best levels

development would lower the cut-off for exporting in the financially most vulnerable sectors
while raising it in the least vulnerable sectors. For this reason, I emphasize the differential effects
of financial development across industries in the results below.

Trade occurs only if there are at least some firms with productivity above the 1/aijs threshold.
Since firms manufacture differentiated goods, the lower this cut-off is, the greater the measure of
exporters and the number of products sold abroad. Proposition 1 thus implies that credit conditions
affect both the probability ρijs and product variety Xijs of bilateral trade flows:

Corollary 2. (Non-zero) Financial development increases the probability that country j exports

to country i relatively more in financially more vulnerable sectors
(

∂2ρijs
∂λj∂ds

>0,
∂2ρijs
∂λj∂ts

<0
)

.

Corollary 3. (Product variety) Financial development increases the number of products
country j exports to country i relatively more in financially more vulnerable sectors(

∂2Xijs
∂λj∂ds

>0,
∂2Xijs
∂λj∂ts

<0
)

.

In reality, manufacturers can export to multiple destinations. Firms therefore choose their
number of trade partners in addition to the price and quantity in each country to maximize their
global profits. Supplementary Appendix A shows how this affects the maximization problem (1).
Companies have to use their limited collateral to fund all of their cross-border sales. All exporters
optimally add destinations in the same decreasing order of profitability (determined by Yi, Pis, τij,
and fij) until they exhaust their financial resources. Whenever the modified liquidity constraint
(1.2) does not bind, sellers set their first-best price, quantity, revenue, and profit in each market
they enter. For any given number of destinations I , however, there is a corresponding productivity
cut-off 1/ajs,I below which (1.2) binds. In the aggregate, a country exports to I markets only if
at least one firm is above this threshold. Supplementary Appendix A shows that 1/ajs,I , and by
extension countries’number of trade partners Ijs, depend on credit conditions just like 1/aijs above.

Proposition 4. (Trade partners) Financial development increases the number of country j’s

export destinations relatively more in financially more vulnerable sectors
(

∂2Ijs
∂λj∂ds

>0,
∂2Ijs

∂λj∂ts
<0

)
.
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Predictions

I Financial development increases the following (bilateral)
export performance

I the number of products
I the probability of export
I the number of export destinations
I increases firm-level exports
I the aggregate value of exports

I The effects are stronger in financially more vulnerable sectors.



Data (country)

I Measures of a country’s financial market development
I amount of private credit issued by banks and other financial

intermediaries, divided by GDP [1985-1995] (Beck et al., 2000)

I From 2.3% (Uganda) to 163% (Japan)

I In the median country (India), private credit = 25.6% of
GDP; fluctuated between 21.9% and 31.1%.

I Alternative measures: the repudiation of contracts, accounting
standards, and the risk of expropriation from La Porta et al.
(1998).



Data (sector)

I External finance dependence:

I share of capital expenditures not financed with cash flows from
operations.

I Sample: US publicly listed firms in Compustat.

I Asset tangibility (as collateral)
I share of net property, plant, and equipment in total book-value

assets.

I Sample: US publicly listed firms in Compustat.

I Both measures are averaged over 19861995 for the median
firm in each industry; appear stable over time.



Industry Characteristics

 

 



The Main Empirical Specification - Based on the Model
Solutions
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4. EMPIRICAL SPECIFICATION

The model delivers a number of testable predictions for the effect of financial development on
countries’ export activity. This section derives an estimation procedure for these predictions.

4.1. Selection into exporting

Consider first the probability that bilateral trade will occur. It is convenient to define a latent
variable Zijs as the ratio of the productivity of the most efficient firm, 1/aL , to the productivity
cut-off for exporting, 1/aL

ijs:

Zijs =
(1−α)

(
1−ds + ds

λj

)1−ε(
αPis
τijcjs

)ε−1
θsYia

1−ε

L(
1−ds + ds

λj

)
cjsfij − 1−λj

λj
tscjsfej

=
(

aL
ijs

aL

)ε−1

. (4)

Note that whenever aL
ijs >aL and Zijs >1, there will be firms productive enough to export from

country j to country i in sector s and we will observe trade flows.
Following Helpman et al. (2008) (henceforth HMR), I assume that both variable and fixed

export costs are characterized by i.i.d. unmeasured trade frictions, which are country-pair
specific and normally distributed. In particular, τ ε−1

ij =Dμ
ij e−uij , where uij

∼N
(
0,σ 2

u
)

and Dij

is the distance between i and j, and fij =exp
(
ϕj +ϕi +κ1ϕij −κ2νij

)
, where νij

∼N
(
0,σ 2

ν

)
. In this

formulation, ϕj indicates the fixed cost of exporting from country j to any destination, ϕi measures
the fixed cost any exporter pays to enter i, and ϕij represents any additional country-pair-specific
fixed trade cost. I let production costs be decomposable into country and sector-specific terms,
cjs =cjcs.

I assume that the terms in λj, ds, and ts in (4) can be expressed as a function of observed
country measures of financial development FinDevtj and sector indicators of external finance
dependence ExtFins and asset tangibility Tangs:(

1−ds + ds
λj

)1−ε

(
1−ds + ds

λj

)
fij − 1−λj

λj
tsfej

=

=exp
(
ϕ′

j +ϕ′
i +ϕ′

s −κϕij +νij +γ1FinDevtj ·ExtFins −γ2FinDevtj ·Tangs

)
.

Here ϕ′
j , ϕ′

i , and ϕij contain the exporter, importer, and country-pair-specific terms in fij. The

ϕ′
j also captures the exporter-specific sunk cost fej and the main effect of FinDevtj, while ϕ′

s
reflects the variation in ExtFins and Tangs across sectors.

To test Proposition 1 and Corollary 2, I rewrite (4) in log-linear form and estimate

zijs =γ0 +γ1FinDevtj ·ExtFins −γ2FinDevtj ·Tangs+ (5)

+(ε−1)pis −μdij −κϕij +φj +φi +φs +ηij,

where zijs ≡ lnZijs, pis ≡ lnPis, dij ≡ lnDij and ηij ≡uij +νij
∼N

(
0,σ 2

u +σ 2
ν

)
. φj =−ε lncj +ϕ′

j ,

φi = lnYi +ϕ′
i , and φs =−ε lncs +ϕ′

s are exporter, importer, and sector fixed effects.
Let Tijs be an indicator variable equal to 1 when j exports to i in sector s in the data. Although

zijs is unobserved, (5) can be estimated with a Probit specification because zijs >0 whenever
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Financial development facilitates trade
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Figure 2

Bilateral exports and countries’ financial development. This figure plots exporters’ average (log) bilateral exports across

destinations and sectors against exporters’ private credit as a share of GDP, in 1995. Only exporter–importer-sector

triplets with positive trade are included. Coeff=1.87∗∗∗, R2 =0.43

use Haveman’s concordance tables to aggregate the data to 3-digit ISIC sectors. In the absence of
cross-country data at the firm level, I measure the extensive margin of countries’ exports with the
number of 4-digit SITC product groups traded within a 3-digit ISIC sector. In robustness tests, I
also examine the number of 10-digit HS products shipped, available specifically for USA imports
from the US Imports, Exports, and Tariff Data.

The value of exports, number of trade partners, and product variety differ greatly across
countries and sectors in the data. Importantly, this variation exhibits some systematic patterns.
Appendix Table A3 reports broad summary statistics for these three outcomes in the cross-section
for the latest year in the panel, 1995. Financially developed economies typically outperform
exporters with less evolved financial institutions. As Figure 2 shows, countries with higher levels
of private credit export more in the average sector and destination (correlation coefficient 0.66).
Such nations also ship a wider range of products (corr coeff 0.71) to more markets (corr coeff
0.74). Indeed, Figure 2 would look very similarly if it instead plotted exporters’ number of trade
partners or number of bilaterally traded products against financial development.

While these patterns suggest that export activity depends on the exporter’s financial
development, they ignore the variation across sectors. Compare then two countries, Italy and
Argentina, which are at the 70th and 40th percentile by private credit respectively. In Figure 3, I
order sectors by external finance dependence and plot the value of Italy’s and Argentina’s average
bilateral exports by sector. Italy, the financially advanced nation, sells more than Argentina in
almost all sectors, but this advantage is more pronounced in financially vulnerable industries.
Similar relationships hold for these two countries’ number of destinations and export product
variety (figures available on request).

While suggestive, these graphs and summary statistics do not account for differences across
countries and sectors unrelated to financial frictions. The regression analysis in the next section
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Trade Volume
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TABLE 1
Financial constraints and trade vs. production

Financial development measure: Private credit
Dependent variable: mijst , (log) bilateral exports by sector

Proxy for pis

Total effect of
credit

constraints

Controlling for selection
into domestic production

CPI and
interactions

with sector FE

Importer’s
consumption

by sector

Importer ×
sector FE

Fin devt 0.167 0.251 0.022 0.225 0.267 0.306
(3.14)∗∗∗ (4.25)∗∗∗ (0.37) (3.64)∗∗∗ (4.54)∗∗∗ (5.26)∗∗∗

Fin devt × Ext fin dep 1.752 1.296 1.489 1.343 1.253 1.372
(43.29)∗∗∗ (28.31)∗∗∗ (30.47)∗∗∗ (29.01)∗∗∗ (26.36)∗∗∗ (33.87)∗∗∗

Fin devt × Tang −2.624 −2.130 −2.077 −2.204 −2.171 −2.434
(−24.65)∗∗∗ (−16.41)∗∗∗ (−17.75)∗∗∗ (−16.64)∗∗∗ (−16.45)∗∗∗ (−19.46)∗∗∗

(Log) # Establish 0.318 0.321 0.323 0.321
(40.47)∗∗∗ (39.89)∗∗∗ (40.66)∗∗∗ (42.34)∗∗∗

(Log) Output 0.316
(18.52)∗∗∗

pis 0.008 0.169
(6.86)∗∗∗ (26.74)∗∗∗

LGDPE 0.957 1.079 0.667 1.071 1.082 1.119
(16.75)∗∗∗ (16.17)∗∗∗ (9.38)∗∗∗ (16.05)∗∗∗ (16.29)∗∗∗ (16.64)∗∗∗

LGDPI 0.949 0.980 0.946 1.040 0.711 0.998
(16.55)∗∗∗ (14.41)∗∗∗ (14.49)∗∗∗ (16.36)∗∗∗ (10.28)∗∗∗ (14.57)∗∗∗

LDIST −1.374 −1.408 −1.410 −1.418 −1.414 −1.442
(−79.05)∗∗∗ (−72.20)∗∗∗ (−74.24)∗∗∗ (−70.27)∗∗∗ (−71.74)∗∗∗ (−73.35)∗∗∗

Controls:
Exporter, Year FE Y Y Y Y Y Y
Importer, Sector FE Y Y Y Y Y N
Importer × Sector FE N N N N N Y

R2 0.57 0.57 0.59 0.58 0.58 0.60
# observations 861,380 621,333 703,743 579,485 589,205 621,333
# exporter–importer clusters 9343 7867 8031 7452 7813 7867
# exporters 107 95 94 95 95 95

Notes: This table examines the effect of credit constraints on trade flows above and beyond that on overall production.
The dependent variable is (log) exports from country j to country i in a 3-digit ISIC sector s and year t, 1985–1995.
Financial development is measured by private credit. External finance dependence Ext fin dep and asset tangibility Tang
are defined in the text. (Log) # Establish and (Log) Output are the (log) number of domestic establishments and (log)
output in the exporting country by year and sector. The sectoral price index in the importing country is proxied by the
importer’s consumer price index (CPI) and its interactions with sector dummies in Column 4; the importer’s consumption
by sector in Column 5; and a full set of importer-sector fixed effects in Column 6. LGDPE, LGDPI, and LDIST indicate
the (log) real GDP of the exporting and importing country and the (log) distance between them. All regressions include
a constant term, exporter, importer, sector, and year fixed effects, and cluster errors by exporter–importer pair. Importer-
sector fixed effects replace the importer and sector fixed effects in Column 6. T -statistics in parentheses. ∗∗∗, ∗∗, and ∗
indicate significance at the 1%, 5%, and 10% level.

exporter–importer pair, since the error term in (10) reflects unobserved variation in bilateral
trade costs.

Column 2 isolates the effect of financial frictions on trade above and beyond that on overall
production, by explicitly controlling for the (log) number of establishments in the exporting
country by year and sector, njs in (10). Around 75–80% of the total effect of credit market
imperfections on exports is independent of their effect on output. The prior literature has thus
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Selection into Exporting (the Extensive Margin)
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TABLE 3
Financial constraints and firm selection into exporting

Dependent variable: Tijst , indicator variable equal to 1 when positive bilateral exports in a sector

Financial development measure: Private credit Repudiation
of contracts

Accounting standards Risk of expropriation

Fin devt −0.110
(−2.09)∗∗

Fin devt × Ext fin dep 1.029 0.320 0.022 0.435
(19.86)∗∗∗ (19.51)∗∗∗ (17.46)∗∗∗ (21.06)∗∗∗

Fin devt × Tang −0.823 −0.537 −0.028 −0.522
(−8.23)∗∗∗ (−14.00)∗∗∗ (−8.79)∗∗∗ (−11.08)∗∗∗

Importer’s CPI 0.007∗∗∗ 0.007∗∗∗ 0.007∗∗∗ 0.007∗∗∗
LGDPE 4.682∗∗∗ 4.972∗∗∗ 7.388∗∗∗ 4.966∗∗∗
LGDPI 0.369∗∗∗ 0.382∗∗∗ 0.403∗∗∗ 0.383∗∗∗
LDIST −1.076∗∗∗ −1.086∗∗∗ −1.161 −1.087∗∗∗
(Log) # Procedures −0.719∗∗∗ −0.726∗∗∗ −0.763∗∗∗ −0.755∗∗∗
(Log) # Days 0.057 0.047 −0.057 0.052
(Log) Cost −0.207∗∗∗ −0.214∗∗∗ −0.153∗∗∗ −0.209∗∗∗

Controls: LGDPE, LGDPI, LDIST, Exp, Imp, Year, Sector FE, CPI × Sector FE
K, H, N, LGDPCE, Institutions, and Interactions

Pseudo R2 0.51 0.51 0.51 0.51
# observations 1,079,865 1,103,274 906,390 1,103,274
# exporter–importer clusters 3965 3965 3259 3965

Notes: This table examines the effect of credit constraints on firm selection into exporting. The dependent variable is an
indicator variable equal to 1 if country j exports to country i in a 3-digit ISIC sector s and year t, 1985–1995. The measure
of financial development is indicated by the column heading. External finance dependence Ext fin dep and asset tangibility
Tang are defined in the text. All regressions control for the average number of procedures and days it takes to establish a
business in the exporting and importing countries, and the cost of doing so as a share of GDP per capita. All regressions
include a constant term, exporter, importer, sector, and year fixed effects; the importer’s CPI and its interactions with
sector dummies; the (log) real GDP of both partners and the (log) distance between them; factor endowments, institutions,
GDP per capita, and their interactions as in Table 2. Errors clustered by exporter–importer pair. T -statistics in parentheses.
∗∗∗, ∗∗, and ∗ indicate significance at the 1%, 5%, and 10% level.

(25th percentile). The corresponding differential effect across sectors at different levels of asset
tangibility is 17%. The estimated impact of a one-standard-deviation improvement in private
credit is somewhat smaller. These effects are on par with those of a one-standard-deviation rise
in a country’s human capital endowment, which would boost the probability of exporting by
15% more in a human-capital intensive sector (75th percentile) relative to a human-capital scarce
industry (25th percentile). By contrast, the impact of a comparable change in physical capital
stocks is only a fifth as large.

7.1.1. Product variety. I next examine the consequences of financial frictions for the
product composition of countries’ sales abroad. Although the measure of exporting firms is
not readily observed, the number of varieties shipped contains information about the extensive
margin of trade conditional on positive flows. It thus complements the preceding analysis of the
probability of exporting as both shed light on the underlying cut-off for exporting. In the model,
both outcomes reflect the fact that credit constraints interact with firm heterogeneity and intensify
the selection of only the most productive firms into exporting.

I estimate equation (7) with the (log) number of 4-digit SITC product groups sold bilaterally
within a 3-digit ISIC sector as the outcome variable. Since a 4-digit product category itself
encompasses an unobserved range of goods, using this measure likely underestimates the true
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Effects on Product Variety
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TABLE 4
Financial constraints and export product variety

Financial development measure: Private credit Repudiation
of contracts

Accounting
standards

Risk of
expropriation

Panel A. Dep variable: xijst , (log) # SITC-4 products exported bilaterally by sector

Fin devt −0.086 −0.089
(−3.83)∗∗∗ (−3.17)∗∗∗

Fin devt × Ext fin dep 0.405 0.335 0.176 0.008 0.190
(28.67)∗∗∗ (16.37)∗∗∗ (18.45)∗∗∗ (11.74)∗∗∗ (16.32)∗∗∗

Fin devt × Tang −0.455 −0.400 −0.272 −0.014 −0.268
(−10.46)∗∗∗ (−6.07)∗∗∗ (−10.10)∗∗∗ (−7.14)∗∗∗ (−8.00)∗∗∗

(Log) # Establish 0.098∗∗∗ 0.092∗∗∗ 0.090∗∗∗ 0.091∗∗∗ 0.091∗∗∗
Importer’s CPI 0.007∗∗∗ 0.008∗∗∗ 0.008∗∗∗ 0.009∗∗∗ 0.008∗∗∗

Controls: LGDPE, LGDPI, LDIST, Exp, Imp, Year, Sector FE, CPI × Sector FE
K, H, L, LGDPCE, Institutions, and Interactions

R2 0.63 0.64 0.64 0.65 0.64
# observations 579,485 428,444 436,931 396,112 436,931
# exporter–importer clusters 7452 4130 4132 3374 4132
# exporters 95 40 40 32 40

Panel B. Dep variable: xijst , (log) # HS-10 products exported to the U.S. by sector

Fin devt −0.111 0.332
(−0.78) (1.47)

Fin devt × Ext fin dep 0.802 0.518 0.346 0.020 0.326
(5.07)∗∗∗ (2.74)∗∗∗ (5.13)∗∗∗ (3.68)∗∗∗ (3.05)∗∗∗

Fin devt × Tang 0.360 −0.148 −0.293 −0.034 −0.242
(1.08) (−0.36) (−1.31) (−2.15)∗∗ (−0.79)

(Log) # Establish 0.213∗∗∗ 0.185∗∗∗ 0.179∗∗∗ 0.189∗∗∗ 0.183∗∗∗

Controls: LGDPE, Exporter, Year and Sector FE, CPI × Sector FE
K, H, N, LGDPCE, Institutions, and Interactions

R2 0.86 0.89 0.89 0.90 0.89
# observations 9605 5836 5916 4899 5916
# exporters 87 38 38 30 38

Notes: This table examines the effect of credit constraints on export product variety. The dependent variable in Panel A is
the (log) number of 4-digit SITC products country j exports to country i in a 3-digit ISIC sector s and year t, 1985–1995.
The dependent variable in Panel B is the (log) number of 10-digit HS products j exports to the U.S. in a 3-digit ISIC
sector s and year t, 1989–1995. The measure of financial development is indicated by the column heading. External
finance dependence Ext fin dep and asset tangibility Tang are defined in the text. All regressions include a constant term,
exporter, importer, sector, and year fixed effects; the exporter’s (log) number of domestic establishments; the importer’s
CPI and its interactions with sector dummies; the (log) real GDP of both partners and the (log) distance between them;
and cluster errors by exporter–importer pair. In Panel B, bilateral distance, importer GDP, CPI, and importer fixed effects
are dropped, and errors clustered by exporter. Columns 2–5 control for factor endowments, institutions, GDP per capita,
and their interactions as in Table 2. T -statistics in parentheses. ∗∗∗, ∗∗, and ∗ indicate significance at the 1%, 5%, and 10%
level.

impact of credit constraints on product scope. Consistently with Corollary 3, I find that financially
advanced economies export a wider range of products in industries intensive in outside finance
and intangible assets (Panel A of Table 4). These effects are not driven by other sources of
comparative advantage such as factor endowments, overall development or other institutions. In
addition, the findings obtain controlling for the number of active establishments in the exporting
country and sector, the importer’s price index, the market size of and distance between the two
trade partners, and a full set of exporter, importer, sector, and year fixed effects.
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TABLE 5
Financial constraints and trade partner intensity

Dependent variable: Ijs, number of trade partners by sector

Financial development measure: Private credit Repudiation
of contracts

Accounting
standards

Risk of
expropriation

Panel A. Whole sample

Fin devt −10.61 −4.71
(−2.29)∗∗ (−0.71)

Fin devt × Ext fin dep 51.73 28.40 11.29 0.68 15.74
(15.27)∗∗∗ (4.05)∗∗∗ (4.79)∗∗∗ (3.91)∗∗∗ (6.24)∗∗∗

Fin devt × Tang 8.20 −12.92 −10.56 −0.65 −10.68
(1.03) (−0.87) (−2.73)∗∗∗ (−1.97)∗ (−1.96)∗

LRGDPE 18.09 105.86 111.59 218.66 111.29
(3.79)∗∗∗ (2.53)∗∗ (2.63)∗∗ (5.41)∗∗ (2.63)∗∗

Controls: Exporter, Year and Sector Fixed Effects
K, H, N, LGDPCE, Institutions, and Interactions

R2 0.88 0.86 0.87 0.87 0.87
# observations 30,296 12,656 12,936 10,472 12,936
# exporters 107 42 42 34 42

Panel B. Sample with nonzero partners

Fin devt −2.23 −0.96
(−0.46) (−0.14)

Fin devt × Ext fin dep 41.94 24.04 9.57 0.59 12.86
(13.44)∗∗∗ (3.66)∗∗∗ (4.37)∗∗∗ (3.58)∗∗∗ (5.40)∗∗∗

Fin devt × Tang −17.04 −22.68 −15.11 −0.87 −18.15
(−2.12)∗∗ (−1.55) (−3.90)∗∗∗ (−2.72)∗∗∗ (−3.44)∗∗∗

LRGDPE 19.99 111.00 117.36 227.55 117.75
(3.88)∗∗∗ (2.56)∗∗ (2.67)∗∗ (5.42)∗∗∗ (2.68)∗∗

Controls: Exporter, Year and Sector Fixed Effects
K, H, N, LGDPCE, Institutions, and Interactions

R2 0.90 0.87 0.87 0.88 0.87
# observations 26,900 12,170 12,440 10,088 12,440
# exporters 107 42 42 34 42

Notes: This table examines the effect of credit constraints on the number of countries’ trading partners. The dependent
variable is the number of country j’s export destinations in a 3-digit ISIC sector s and year t, 1985–1995. Panel A
presents results for the full matrix of exporter–sector pairs, whereas Panel B restricts the sample to exporter–sector year
observations with at least 1 trade partner. The measure of financial development is indicated by the column heading.
External finance dependence Ext fin dep and asset tangibility Tang are defined in the text. All regressions include a
constant term, exporter, sector, and year fixed effects, and cluster errors by exporter. Columns 2–5 control for factor
endowments, institutions, GDP per capita, and their interactions as in Table 2. T -statistics in parentheses. ∗∗∗, ∗∗, and ∗∗∗
indicate significance at the 1%, 5%, and 10% level.

I therefore obtain the predicted probability of exporting ρ̂ijs from each Probit regression in
Table 3 and estimate the latent variable ẑ∗

ijs =�−1(ρ̂ijs
)
. I also compute the disturbance term

conditional on positive bilateral exports, η̂
∗
ij =φ

(̂
z∗
ijs

)
/�
(̂

z∗
ijs

)
.31 Since the model predicts that

31. For less than 1% of all observations ρ̂ijs is indistinguishable from 1 or 0. In order to infer ẑ∗
ijs, I set ρ̂ijs =0.9999999

(ρ̂ijs =0.0000001) for all observations with ρ̂ijs above (below) this cut-off.
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Story of Puga and Trefler (QJE 2014)

I International trade can shape domestic institutions.

I Examine this possibility in the context of medieval Venice
circa 800 − 1600.

I Initially, the growth of long-distance trade enriched a broad
group of merchants who used their newfound economic
muscle to push for constraints on the executive

I ended a hereditary Doge in 1032
I established a parliament in 1172.
I pushed for modern innovations in contracting institutions that

facilitated long-distance trade (e.g., the colleganza.)



Venice at its most glorious time

 



Venice’s role in facilitating trade in the Mediterranean
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The Rise of Venice in 1172?

External factors

I The decline of Constantinople (due to Seljuk Turks in Anatolia
and invasion by the Norman kingdom in southern Italy).

I A desperate Byzantium enlisted Venetian naval aid to stop
the Normans’ Adriatic crossing. Venice extracted a heavy
price for its naval involvement.

I The Golden Bull of 1082 granted Venice duty-free access to
23 of the most important Byzantine ports.



The Fall of Venice - deteriorating institutions

I Turning point: 1297
I a small group of wealthy merchants blocked political and

economic competition
I made parliamentary participation hereditary
I erected barriers to participation in the most lucrative types of

long-distance trade.
I ”Over the next two centuries this led to a fundamental societal

shift away from political openness, economic competition, and
social mobility and toward political closure, extreme inequality,
and social stratification.”

I See a more detailed description in ”Why Nations Fail”



Methodology

I Based on archived legal documents

I Document this oligarchization using a database on the names
of > 8000 parliament members and their families use of the
colleganza in the periods before and after 1297.

I Link these families to 7000 marriages during 1400 − 1599 to
document the use of marriage alliances to monopolize the
galley trade.

I Monopolization led to the rise of extreme inequality
I Those who were powerful before 1297 emerged as the

undisputed winners.



Long-distance trade is risky

I Ships typically left Venice at the end of March when the
prevailing winds became favorable.

I Ships arrived in Constantinople by the end of April, spent
three weeks collecting merchandise before sailing back to
Venice by July.

I The goods brought back were then sold to merchants
traveling to the late summer fairs in Central and Western
Europe (Lane, 1966, 1973).

I Big risks:
I Death abroad from illness, shipwrecks, and piracy.
I Substantial business risk associated with the thinness of

markets.
I Ships often traveled from port to port for months. A merchant

who arrived in Acre a month late would find that the market
was over for the year. Sometime forced to dump his goods at
fire sale prices.



The significance of the colleganza

I The colleganza was essentially a contract that specified how
profits from trade would be split

I The simplest one involved two parties - sedentary merchant
and the travelling merchant.

I Itemized the capital contributed by the sedentary merchant
and/or specified the value of the ”joint stock”

I Stated how profits will be split (usually 75% for the sedentary
merchant and 25% for the travelling merchant).

I If there were losses, it specified limited liability, which was
often lower than the initial capital investment

I a predecessor to the joint stock company.

I The colleganza allowed poor merchants to enter the game,
increasing social mobility and poetical participation.



A colleganza

Constantinople. No other commercial instructions are given:
Stagnario is in charge of all other decisions (including continuing
his voyage to ‘‘any other place that seems good to me’’) and this is
why high-powered, profit-sharing incentives are needed. The
profit split is expressed in fractions: three fourths for the seden-
tary merchant and one fourth for the traveling merchant. If

In the name of the Lord God and of our Saviour 
Jesus Christ. In the year of the Lord 1199, in the 
month of August, second indiction, at Rialto. I, 
Zaccaria Stagnario, from the ward of Saint John the 
Evangelist, together with my heirs, declare that I 
have received from you, Giovanni Agadi, from the 
ward of the Saint Apostles, together with your heirs, 
300 pounds of Venetian pennies that I shall carry in 
the ship on which the helmsman Angelo Bendulo is 
traveling in convoy from here to Constantinople to 
do business there and in any other place that seems 
good to me, carrying and entrusting it through land 
and water as best I can until the next Paschal 
Resurrection of our Lord of the third indiction, and 
at that time or earlier I shall return to Venice carrying 
with me the aforesaid goods or else send you the 
same goods to Venice and on your behalf by 
whatever reliable man in the witness of good men 
seems good to me and then, within 30 days of having 
entered Venice, I am to give and deliver here in 
Rialto, personally or through my messenger, to you 
or to your messenger your entire capital of 300 
pounds of Venetian pennies together with three parts 
of whatever profit God shall give us with just and 
truthful account and without any fraud. I am to keep 
for myself the remaining fourth. However, the 
aforesaid goods are to remain at your own risk from 
sea and people if this is clearly apparent. Moreover, 
if I do not observe all that is written above I am to 
compensate you and your heirs with double the 
amount of capital and profit out of my lands and 
houses and all that I am known to own in this world 
and let the same capital and the double bear interest 
of six per five every year from that time onwards. 
Signed by the aforementioned Zaccaria, who has 
asked this to be written on his behalf. 
+ I, Giovanni Baroci, witness, signed. 
+ I, Marino Trevisan, witness, signed. 
I, Andreas, presbyter, parish priest at Saint John 
Evangelist and notary completed and certified this.

FIGURE III

Colleganza between Zaccaria Stagnario and Giovanni Agadi, August 1199

Original parchment document (left), reproduced with permission from Archivio
di Stato di Venezia (document identifier: San Zaccaria, Pergamene, b. 35 pergg., n.
160). Authors’ translation from the Latin (right), based on the transcription of the
parchment in (Morozzo della Rocca and Lombardo, 1940, document 444).
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The significance of the colleganza

I The colleganza was essentially a contract that specified how
profits from trade would be split

I The simplest one involved two parties - sedentary merchant
and the travelling merchant.

I Itemized the capital contributed by the sedentary merchant
and/or specified the value of the ”joint stock”

I Stated how profits will be split (usually 75% for the sedentary
merchant and 25% for the travelling merchant).

I If there were losses, it specified limited liability, which was
often lower than the initial capital investment

I a predecessor to the joint stock company.

I The colleganza allowed poor merchants to enter the game,
increasing social mobility and poetical participation.



The Fall of Venice due to deteriorating institutions

I Turning point: 1297.

I Trade created the super-rich.

I Empowered by the extension of the colonial power of Venice
and its related bureaucracy.

I A small group of wealthy merchants blocked political and
economic competition, by setting up the Serrata, a closed
hereditary nobility.

I This nobility put a stranglehold on the most lucrative lines of
long-distance trade.



Is the fall of Venice puzzling?

I Sounds like Fukuyama’s description about the current
situation in the U.S. (”Political Order and Political Decay”)

I But the fall of Venice is not necessary, in light of the evidence
about the positive effects of Atlantic trade on institutional
development in Europe from 1500 to 1800 (Acemoglu,
Johnson, and Robinson, 2005).



Is the fall of Venice puzzling?

I To explain the ”puzzle”, the authors develop a
occupational-choice model that features intergenerational
inequality.

I Two generations: children and parents.

I Depending on parents’ wealth, children choose one of the
three occupations - craftsman, travelling merchant, or
sedentary merchant.

I Over time, travelling merchants accumulate wealth, allowing
their children or grandchildren to become sedentary merchant.

I The model features multiple equilibria. Depending on initial
distribution of wealth and transition probability of success
(e.g., successful overseas transactions), the eventual outcome
can be good or bad.



Do and Levchenko (JFE 07) on the effects of trade on
financial development

I There is ample of evidence about the effects of institutions on
trade, how about the reversed effect?

I Question: Does trade induce countries’ financial market
development? (The opposite question that Manova (2013)
asks.)

I Idea: Use gravity variables (distance, location, etc.) to predict
(natural) trade flows at the sector level (based on estimates of
sectoral gravity equations).

I Some countries are ”lucky” to be exporting the more
financially dependent goods.

I Main results of Do and Levchenko (07): not only that
financial market development facilitates exports of
finance-dependent goods, the reverse causality is equally
important (an overlooked benefit of trade globalization).



Estimating Sectoral Exports based on Gravity Equation
Estimates

3.2. Instrumentation strategy

It is immediate that there is 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 relation going from trade to financial
development, we must develop an instrument for the main right-hand side variable, namely
the external finance need of exports.
In order to do this, this paper expands the geography-based approach of Frankel and

Romer (1999). These authors construct 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 predict bilateral trade
between countries based solely on geographical variables. Then, for each country they sum
over trade partners to obtain the predicted total trade to GDP, or ‘‘natural openness.’’
The objective of this paper is to find an instrument for export patterns, not aggregate

trade openness. Thus, we must extend the Frankel and Romer approach accordingly.
Specifically, we apply their methodology to exports at the sector level, following di
Giovanni, Levchenko, and Ranciere (2005). For each industry i, we run the Frankel and
Romer regression:

LogX icd ¼ aþ Z1i ldistcd þ Z2i lpopc þ Z3i lareac þ Z4i lpopd þ Z5i laread þ Z6i landlockedcd

þ Z7i bordercd þ Z8i bordercd � ldistcd þ Z9i bordercd � popc þ Z10i bordercd � areac

þ Z11i bordercd � popd þ Z12i bordercd � aread

þ Z13i bordercd � landlockedcd þ ecd , ð17Þ

where LogX icd is the log of exports as a share of GDP in industry i, from country c to
country d. The right-hand side consists of the geographical variables. In particular, ldistcd

is the log of the distance between the two countries, defined as distance between the major
cities in the two countries, lpopc is the log of the population of country c, lareac is the log of
land area, landlockedcd takes the value of zero, one, or two depending on whether none,
one, or both of the trading countries are landlocked, and bordercd is the dummy variable
for a common border. The right-hand side of the specification is identical to the one
Frankel and Romer (1999) use.
Having estimated Eq. (17) for each industry, we then obtain the predicted logarithm of

industry i exports to GDP from country c to each of its trading partners indexed by d,dLogX icd . In order to construct the predicted overall industry i 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 ¼ 1; . . . ;C, exactly as in Frankel and Romer (1999):

bX ic ¼
XC

d¼1
dac

e
dLogX icd . (18)

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, this paper in effect
extends and modifies the Frankel and Romer methodology in two respects. First, and most
importantly, it constructs the Frankel and Romer predicted trade measures by industry.
And second, rather than looking at total trade, it looks solely at exports.
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Estimated Financial Needs (at the country level)Armed with a working model for predicting exports to GDP in each industry i, it is
straightforward to construct the instrument for external financing need of exports, based
on predicted export patterns rather than actual ones. In particular, the instrument is, in a
manner identical to Eq. (14):

dEFNX c ¼
XI

i¼1

boX
ic EDi. (19)

Here, industry i’s predicted share of total exports in country c, boX
ic , is constructed from the

predicted exports to GDP ratios bX ic in a straightforward manner:

boX
ic ¼

bX icPI
i¼1
bX ic

. (20)

Note that even though bX ic is exports in industry i 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 mentioned above, we
require an instrument for trade patterns, not trade volumes. How can this procedure result
in different predictions for bX ic across sectors if all of the geographical characteristics on the
right-hand side of Eq. (17) do not vary by sector? Note that the procedure estimates an
individual gravity equation for each sector. Thus, crucially for the identification strategy, if
the vector of estimated gravity coefficients Zi differs across sectors, so will the predicted
total exports bX ic across sectors i within the same country.

The following simple numerical example illustrates the logic of this strategy. Suppose
that there are four countries: the U.S., the E.U., Canada, and Australia, and two sectors,
Wearing Apparel and Electrical Machinery. Suppose further that the distance from
Australia to either the U.S. or the E.U. is 10,000 miles, but Canada is only 1,000 miles
away from both the U.S. and the E.U. (these distances are pretty close to the actual
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. The trade values
have been chosen in such a way that a gravity regression estimated on the entire ‘‘sample’’

ARTICLE IN PRESS

Table 2

An illustration of the instrumentation strategy

Distance Exports (millions External

Sector Exporter Destination (miles) 2005 USD) dependence

Wearing apparel Canada E.U. 1000 2500 0.03

Wearing apparel Canada U.S. 1000 4500 0.03

Wearing apparel Australia E.U. 10000 850 0.03

Wearing apparel Australia U.S. 10000 415 0.03

Electrical machinery Canada E.U. 1000 25000 0.95

Electrical machinery Canada U.S. 1000 15000 0.95

Electrical machinery Australia E.U. 10000 1000 0.95

Electrical machinery Australia U.S. 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 Wearing apparel and �1:25 for Electrical machinery.
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External Finance Needs Induces Improvement in Financial
Market Development

finance need of exports for countries in which it is unusually high, and overestimates it for
countries in which it is low. This is comforting, as it indicates that this approach is not so
mechanical that it reproduces the actual values perfectly. The next subsection describes the
results of using this instrument 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, estimating Eq. (15) on the averages of
the left-hand side and all of the controls over the entire time period 1970–1999.11 The
results are presented in Table 3, with robust standard errors in parentheses. Column 1
reports the bivariate regression of financial development on simple trade openness. While
trade openness is significant at the 10% level, the relation is not close, with an R2 of 0.05.
When in column 2 we use EFNX c instead, the R2 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 EFNX is virtually
unchanged. Columns 4 and 5 attempt to control for other determinants of financial
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Fig. 4. Scatter plot of financial development measured by the average of the ratio of private credit to GDP

(vertical axis) against the average external finance need of exports (horizontal axis) over the period 1970–1999.

For each country, the measure of external finance need of exports is the sum over manufacturing industries of

external finance dependence of the industry (Rajan and Zingales, 1998), weighted by that industry’s share in total

manufacturing exports. There is a clear positive association between external finance need of exports and financial

development.

11Note that since we have an unbalanced panel, our procedure results in averaging over different numbers of

years for different countries.
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