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Abstract

This paper proposes an original approach to investigate the influence of insecurity
and institutional quality on international trade. We emphasize that insecurity is hardly
comparable with other trade barriers such as tariffs because it does not affect all firms
similarly. We develop a monopolistic competition trade model with insecurity as a random
additional sunk cost for exporting firms. A higher level of insecurity may dissuade large
firms to export, while some less productive and smaller ones may be able to enter the
export market. Hence, insecurity disrupts firms’ selection into export markets, and this has
particular effects on trade patterns. Two discriminating predictions are derived from the
model and confronted to the data. Using individual French firms exports to 100 destination
countries, we find clear evidence corroborating our theoretical predictions.
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1 Introduction

The small, whate’er the case,
With ease slip through a strait,
Where larger folks must wait.

Jean de La Fontaine (Translated by E. Wright).

Exporting is not a commonplace activity. Managers put forward a large number of difficulties
to develop arms-length transactions in international trade. This finds strong support in the
flourishing recent literature using micro-data to analyze firms’ behavior on export markets.
Empirical studies such as Roberts and Tybout (1997), Aitken et al. (1997), Bernard and
Jensen (2004), Bernard et al. (2007), and Mayer and Ottaviano (2007), emphasize that the
share of exporters among manufacturing firms is very small, less than 20% in most countries.

Among the numerous hurdles creating frictions in international trade is insecurity of inter-
national exchanges. A large body of work in the international trade literature documents the
role of insecurity and institutional quality on international trade. Anderson (2000), Anderson
and Marcoullier (2002), Dollar and Kraay (2002) and Levchenko (2007), for instance, show
that countries with better institutions trade more, or that differences in institutional quality
deters bilateral trade. Francois and Manchin (2006) show that institutional quality of exporting
countries has a positive influence on both the number of trading partners and the value of each
bilateral trade relationship. Further, terrorist events and military conflicts have a significant
negative impact on international trade (see for instance, Blomberg and Hess, 2006; Mirza and
Verdier, 2006a-b; Martin et al. 2008). In most of these studies, political risk and institutional
failures are assimilated to an ad-valorem trade barrierﬂ; Blomberg and Hess (2006) estimate
that the impact of terrorism and wars is equivalent to a 30% tariff.

The present paper emphasizes a major difference between tariffs and insecurity. Insecurity
is associated with any kind of negative and costly events, related to institutional failures, that
may hurt foreign firms and force them to give up exporting. In an insecure market, some firms
exporting may loose their shipments because of hijacking, be forced to pay a bribe, or be expro-
priated because of institutional failures. However these misfortunes never affect systematically

all exporting firms at the same time. Whereas trade costs, tariffs and macroeconomic risk affect

'For instance, Anderson and Marcouiller (2002) assert page 351 that “predation by thieves or by corrupt
o [cials generates a price markup equivalent to a hidden tax or tari[”]



all exporters simultaneously and homogeneously, we stress that only a random subset of export-
ing firms is subject to predation while other exporters are safe. In our framework, insecurity
affects all firms in the same way ex ante, because they all take into account the probability of
being hit by insecurity when deciding to export. However, insecurity does not affect all firms
ex post, because only a (potentially large) subset of exporters are unlucky. In this paper, we
argue that insecurity and tariffs do not have a comparable impact on trade flows because the
consequences of inadequate institutions has a random nature.

We develop an original monopolistic competition trade model, based on Melitz (2003) and
Chaney (2008), with heterogeneous firms in productivity and insecurity in the export market.
Our interpretation of insecurity leads to introduce a micro level uncertainty in the model on
the amount of the export sunk cost. We assume that firms have an exogenous probability
to be directly hurt by a negative event when trying to export to an insecure market. These
unlucky exporters have to pay an extra sunk cost to enter the market. Note that insecurity
is modelled as an additional cost only, and has no positive effect on the decision to exportE]
Unlucky firms thus have two possibilities: either pay the additional sunk cost and export, or
give up exporting. The model predicts that insecurity on the foreign market decreases bilateral
exports by reducing the number of exporters. However, in contrast with the existing literature,
a higher level of insecurity may dissuade unlucky productive firms from exporting, while some
less productive but lucky ones may succeed. In other words, insecurity disrupts firms’ selection
on export markets. This in consequence influences the decomposition of bilateral trade into
the intensive margin (the amount exported per firm) and the extensive margin (the number of
exporters).

We derive two empirically estimable implications of insecurity for international trade. First,
firm’s productivity is a less important determinant of the decision to export in countries with a
high level of insecurity, because the selection of firms into these export markets with respect to
their productivity is weakened. Second, the intensive margin of trade first increases and then
decreases as insecurity becomes more severe. Insecurity has a (log) nonlinear impact on the

intensive margin. Both predictions are confronted to the data in the second part of the paper.

2In contrast, Rose-Ackerman (1999) concentrates on the role of corruption and argues that it may reduce
trade costs in overregulated countries. Indeed, corruption may “grease the wheels” of international trade when
bureaucracies are ine LCieht or trade barriers too high. Following Frisman and Wei (2004), Dutt and Traca (2007)
give evidence that corruption may facilitate fiscal evasion and thus enhance trade when tari [S_hre high. We do
not consider these possible e [edts of corruption in our analysis of insecurity.



We use individual French firm-level export data to more than 100 destinations, together with
data provided by ICRG (International Country Risk Guide) as a proxy for insecurity. Results
provide clear evidence in favor of the two above propositions.

The contributions of this paper are twofold. First, the model sheds new light on the role
of insecurity on international trade by stressing its heterogeneous impact on exporting firms
contrary to other trade barriers such as tariffs. Second, the model proposes a theoretical expla-
nation for one empirical failure of the recent literature in international trade with heterogeneous
firms. Indeed, this class of models suggests that all firms which can afford to export to a rela-
tively distant and small market should systematically export to the more popular destinations.
This strict hierarchy of export destinations is a feature of the model in Eaton, Kortum and
Kramarz (2007); however they show that it is not observed in the data.

The paper is structured as follows. Section 2 develops the trade model with insecurity in
the destination market. Section 3 emphasizes the two main predictions of the model to be
estimated empirically. Section 4 describes the data and displays the estimation procedure and

results. Section 5 concludes.

2 The Model

This section develops the theoretical model, adding insecurity into a framework largely inspired

from Chaney (2008).

2.1 General assumptions

We assume a world consisting of two countries, Home (H) and Foreign (F)EI They are populated
respectively with Ly and Ly consumers, each of them supplying one unit of labor and owning
a single share of a perfectly diversified portfolio of all firms in the world. The two countries
produce a manufactured differentiated good and a homogenous numéraire.

The numéraire good, A, is produced with one unit of labour per unit of output under
constant returns to scale and perfect competition. We assume that it is freely traded, and that

differences in endowments between countries are sufficiently small to ensure that it is always

3We have chosen to present a two-countries framework for simplicity. However, a multi-country version of the
model is available from the authors upon request. The main conclusions remain the same.



produced in all countries. Henceforth, A is an “outside” good which guarantees factor price
equalization and offsets all trade imbalances in the other good.

The manufacturing sector, M, produces a continuum of differentiated varieties under in-
creasing returns to scale. It is subject to monopolistic competition a la Dixit-Stiglitz. Following
Chaney (2008), we consider that there is a pool of manufacturing entrepreneurs in each country,

which is proportional to market size.

2.2 Utility and demand

All consumers share the same utility function given by:

n o-—1 O‘%
U=CiHot  with Cy = (/ ci"di> y (1)

where Cjp; and C4 denote consumption for M and A goods, respectively. The constant
elasticity of substitution between varieties of the M good is given by o (¢ > 1), p is an
exogenous parameter ranging between 0 and 1, and n is the total number of varieties of M in
the world. First order conditions give the following demand function for any variety 4 in country

f=H,F:

nEsp;

1
Plfo- ) with Pf = <j;np3f—0'dz> 1—0o : (2)
f

Cif:

pis is the price of variety 7 in country f, E; is national expenditure, and Py is the perfect

(aggregate) price index.

2.3 Sunk costs, country risk and export decisions

In the following, subscripts D and X respectively denote domestic and international sales. To
establish a new variety and sell its production on the domestic market, a firm 4 in the M sector
must incur a fixed overhead labor cost C'p. Following Melitz (2003), there are then two types
of trade barriers associated with selling on international markets. In order to enter the export
market f = H, F, each firm must pay a sunk cost Cx. This sunk cost captures the expenses
related to advertising, identifying local wholesalers, ensuring compliance of products to foreign

regulations, etc. It is the same for all firms, and firm managers know precisely its value before



deciding to export. Each shipment also involves a variable “iceberg” transport cost; Namely,
7 > 1 units of the good have to be shipped from a given country to ensure that one unit arrives
in the export market. This variable cost multiplies the marginal cost and hence the consumer
price on imported varieties.

Our model departs from Chaney (2008) in one major assumption. We assume that country
F is an insecure market. Home country firms willing to export face the risk of having to
pay an extra fixed cost. We do not explicitly model a particular source of insecurity, and the
extra fixed cost captures a variety of institutional failures. The most obvious are corruption
and theft. If they are unlucky, exporting firms can face local authorities willing to extort a
bribe, or thieves hijacking a part of the shipment. Our model also encompasses more insidious
obstacles to exporting. Indeed, when government regulations are not fully enforced, and when
the legal system is not effective enough, the real cost of entering into arms’ length business
relationship may be highly aleatory. For instance, tedious officials can cause excessive delays
refusing export licences or visas without explicit justification, and inefficiencies of the judiciary
generate inordinate court costs and delays for very uncertain results.

A crucial assumption for the purpose of our paper is that these troubles only affect a random
subset of potential exporters: we assume that an exogenous share (1 — ) (v € (0,1)) of all
exporters are actually victims of institutional failuresE] Without loss of generality, the additional
sunk cost related to insecurity is set to SCx (with § > 0). The total fixed cost incurred by
a victim is then (1 + ﬂ)CXE] Parameter 3 represents the threat that jeopardizes potential
exporters, so that v and (§ are the two parameters that characterize insecurity on the export

market F.

All probabilities and payments are known by firms, i.e. all firms have a perfect knowledge
of 8 and «. The decision process is thus very simple: firms decide to pay the first irreversible
investment C'x to enter the export market if their expected profit from exporting is positiveE]

The decision process of firms is summarized in Figure Each firm ¢ draws a marginal cost

4 All firms face the same probability of being subject to insecurity, namely (1 — ~). Assuming that firms
have the idiosyncratic probability (1 — ;) of being hurt by insecurity would have lead to same results, since we
consider that firms know their (1 —~;) when deciding to export. The idiosyncratic probability assumption would
however make the model resolution more cumbersome, without improving the conclusions. This extension of the
model is available upon request from the authors.

5As for ~, assuming § is firm-specific but independently distributed across productivity, would yield same
qualificative results.

SRecall that firms’ owners have a perfectly diversified portfolio and thus are already insured from insecurity
on aggregate.
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Figure 1: Decision Tree

(a;) and decides to pay the fixed cost Cp and enter the domestic market or to exit. Second,
producers decide whether to export or not. If they do not, they earn a profit mpg(a;) on the
domestic market. To export they must pay the sunk export cost C'x and take into account the
level of insecurity. Any entrepreneur knows that a proportion v of firms entering the export
market are not subject to bribery nor suffer from the consequences of any form of institutional
failure. Those are able to supply their product safely and earn a profit Tx g (a;). A proportion
(1 — v) of exporting firms are asked to pay an extra fixed cost caused by insecurity. Those
have to choose between persisting in exporting (in which case they earn mx g (a;)) or exiting the

export market (and earn mgg(a;)). Firm i then pays the extra cost only if mx g (a;) > mpm(a;).

2.4 Profits, firms selection and real incomes

We now solve the model in order to analyze how insecurity influences the selection of exporting

firms and trade patterns.

Profits

Given equations and , the optimal price charged by a firm ¢ is a constant mark-up over

its marginal cost. A firm ¢ with marginal cost a; charges a fob price p; = -Zga;. If the firm

exports, the cif price is p; = 7 %7a; on the export market.

In country F, a firm with a marginal cost a; earns a profit mpr(a;) if it decides to serve



only the domestic market, and 7mxr(a;) if it exports to country H:

1-0o
mor(a) = LEePET (527) a7 - Cp (3)
l1-0o
mxrla) = S (P TBaPT + EpPpT) (5%) @™ =(Cp+Cx).

Insecurity in country F' complicates the selection of firms from H. There are three groups
of firms: firms selling only domestically, firms trying to export but cannot afford the extra fixed
cost and are finally evicted from country F', and exporting firms. The latter group is made up
with both lucky firms that can export safely, and unlucky firms that prefer to pay the extra

fixed cost rather than renounce to export. The corresponding profits are:

) _ EE Pa—l o l=o -0 C
mpr(ai) = o “H H o—1 a; D (4)
mer(ai) = 7pr(a;)) —Cx
1—0o
mxm(a) =5 (T ExPy + Eg P (ﬁ) a; "7 = Cp - Cx,
mxm(a;) =

mxu(a;) = Txm(ai) — BCOx

Cutoffs

The complex procedure of firm selection is illustrated in Figure [2] which represents the popu-
lation of firms in H. We report marginal cost ¢ on the horizontal axis, and the share of firms
whose marginal cost is lower than a on the vertical axis. Profits given by equations and
allow to define the marginal cost of the least efficient firm entering its own domestic market.

These are, respectively for firms in countries H and F"

_1

0< aq; §CLDH=)\10£;UPH (5)
_1

WDF(ai) > 0 aq; <app= )\QCB_UPF,

v
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where \; = (%EH)ﬁ (1) and Ao = (%EF)ﬁ (2=1).
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Figure 2: Cut-off levels for H country firms

In both countries, firms with marginal costs greater than apy and app are not productive
enough to supply their own market and make a positive profit. The maximum level of marginal
cost that allows to launch a new firm logically rises with the fixed cost of entry (Cp). It is
also an increasing function of the aggregate price index Py (f = H,F). As usual in monopo-
listic competition models (as shown in equation , price indices increase with the number of
firms operating on the market and decrease with their price. In other words, Py is low when
competition is tough. Hence, as Py decreases, apy logically declines: it becomes harder for low
productivity firms to enter the market.

Firms from F' also export to country H if they expect a positive profit on this market, i.e.

if:

1
mxr(a;) —mpr(a;) > 06 a; <axp=MCy° ?H, (6)

Because they face insecurity, country H firms must decide whether to export considering
their expected profits. Since firms are risk neutral (because of the perfectly diversified portfolio

of their owners), they decide to make the first irreversible investment Cx if:



max  {(1 —y)rxm(a;) +vaxn(a:) ; (1 —y)reu(a;) +yTxa(ai)} > 7pw(ai)

_1
- a; <axyg = A2 (CTX) T Ee (7)

All firms from H with a marginal cost lower than axp try to export. Among those, a
proportion v are lucky. They are represented in Figure [2] by the shaded areas B and C. Firms
in area A and D are unlucky and must pay the extra cost if they want to supply consumers in
country F'. For some of them, the rational decision is to give up. They exit the export market
if:

1 P
mea(a;) > nxmla) = a; > axy = ho (BCx)T7 TF (8)

Hence, unlucky firms with a marginal cost higher than @x give up exporting and incur
a deadweight loss Cx. This decision generates the disruption in firms’ selection into export
market. Firms who surrender are represented by area D in Figure 2] Others, represented in
area A prefer to pay the extra fixed and exportm

The range of marginal costs [axp,axpy] delimits a group of firms where there are both
exporters and domestic firms. The existence of this group of mixed firms is due to insecurity.
Some firms with a relatively high marginal cost are able to export while insecurity dissuades
more efficient firms to enter the foreign market. This feature of the model corroborates the
empirical evidence presented by Eaton, Kortum and Kramarz (2007): some firms that export
to a remote, small and risky market may not export to all countries that are apparently more
accessible destinations. The crucial point here is that the impact of insecurity on trade is not
comparable to the one of a simple additional trade cost. Contrary to trade costs, insecurity
disrupts firms’ selection because it does not affect all firms homogeneously.

Note finally that total profits of some unlucky firms may be negative. Firms in area D incur
a deadweight loss C'x. Similarly, some firms that persist in exporting (area A) earn a revenue in
F smaller than SC,. For all these firms, trying to export was clearly a non-profitable experience

ex post, and for the less efficient ones the loss may be larger than the profits earned on their

"Assuming By > 1 ensures that axm > axu.
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domestic marketﬁ However, negative profits have no consequence on the general equilibrium.
Since all individuals own a perfectly diversified portfolio of each firm, these losses are always

compensated by positive profits of domestic and exporting firms.

Price indices

In order to introduce firms heterogeneity while keeping the model tractable, we assume Pareto
distribution for marginal costs, with a shape parameter rho;1 and lower and upper bounds 0
and ag, which is further normalized to 1. The corresponding cumulative density function is
G(a) = (a%)p, with 0 < @ < 1. The Pareto assumption allows closed form solutions, however

the results do not depend on the specified distribution.

Equations (5] to give the number of firms operating in each country and the two price

indices.
Py = Ly /QDH (71&)1 “d a)da+ Lp /QXF <ﬁa7’) e dG(a)da 9)
0
P = Lp /aDF (—1(1)1 "d a)da + Ly /aXH (L(n) v dG(a)da
0
+vLu /aXH (—1 T)lio dG(a)da
Income

To fully characterize the equilibrium, we define income in each country (i.e Ef, f € H, F'). Total
consumption by workers in each country is the sum of their labor income and the dividends they
get from their perfectly diversified portfolio. Since wages are constant and normalized to one
in all countries, we only have to compute worldwide profits Il in order to explicit expenditures

in the two countries.

(10)

Finally, Home and Foreign incomes are:

8This feature may be a simple explanation for the high level of entry and exit into export markets for each
potential exporter in the first years of exporting. A feature that has been recently explored by Eaton, Eslava,
Kugler and Tybout (2007) using Columbian firm-level export data.
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3 The distinctive impact of insecurity on international trade

Equations , —, @, and fully characterize the model. We now examine the

consequences of insecurity on the individual export decision and firm-level trade flows, and

derive estimable predictions.

3.1 Export decision

Empirical tests of the model should reveal the disruptive effect of insecurity on firms’ selection.

The first test we propose is directly related to the firms’ export decision.

Figure 3: Impact of increasing insecurity

Figure |3| illustrates the consequence of a worsening of insecurity (i.e. an increase in ) on
firms’ selection. Cx and v define the first cutoff level axf, while § determines the distance
between ax gy and @xg. When insecurity increases while fixed and variable trade costs are kept
unchanged, firms’ selection is affected in a very specific way. If 3 goes up, ax gy does not move,

but ax g shifts to the left (i.e. from @k, to @%j in Figure . Hence, the group of domestic

12



firms remains unchanged, the group of exporting firms becomes smaller, and the group of mixed
firms grows. In other words, the selection pattern linking exporting firms to their productivity
is weakened. This change is illustrated by the dark area labeled E. The figure shows that
the firms that are evicted from exporting due to a fiercer insecurity are indeed not the least
productive exporters. To confirm empirically this specific theoretical impact of insecurity, we
compute the probability that a firm ¢ exports, conditional on the firm drawing a marginal cost
a; < axp. In models such as Melitz (2003) or Chaney (2008), the productivity of the firm fully
determines its export status, and this conditional probability is necessarily equal to 1, whatever
the levels of fixed and variable trade costs. Thus, if insecurity was associated with a trade cost
affecting all exporters similarly, it would not have any effect on the conditional probability. In
our setup, this conditional probability is decreasing in 3:

a4, —a L
Pz >0]a; <axy] = 22 (pXH XH):(l—v)(W)l—f’Jr% (12)

UxH

This result gives our first testable prediction:

Proposition 1 The marginal effect of firms’ productivity on the export decision is lower on

insecure markets than on safe ones.

In our empirical analysis, we estimate the probability that a firm exports. According to our

framework (see , the probability that a firm with a productivity a; exports is given by:

P [z > 0] =vP[xm(a;) > 0] + (1 — )P [7xm(a;) > BCx] (13)

This probability is an increasing function of the productivity of the firm and a decreasing
function of the level of insecurity. The marginal influence of # and 1/a; can be estimated using

a binary choice model of the form:

P(Exportip;) = a1 In(TFPy) + ag In(Insecurityr,) + asAgpt + Vir, (14)

where v;py is an error term, In(T'F Py;) is the logarithm of firm’s i total factor productivity
at time ¢, In(Insecurityps) is the level of insecurity in country F' at time t. Agp; is the
set of usual gravity variables, capturing trading countries characteristics (e.g. market size),

and bilateral variables such as transport costs. We expect a1 to be positive and asy to be

13



negative. Moreover and according to Proposition 1, the model predicts that the disruptive
effect of insecurity should lead to a larger estimated value for a; in low insecurity countries
than in very insecure ones, which would reveal the distinctive impact of insecurity and can thus

be used as a first discriminating criterion.

3.2 Trade margins

The second estimable prediction relates to the impact of insecurity on the intensive and extensive

margins of trade. Total exports from H to F' are the sum of all individual exports:

1—0 aXH axH
Xur uEFPI‘;_l (ﬁ) e <LH/ alfUdG(a)da +’yLH/ algdG(a)da>
0 a

XH

P p
—p_ 2u(c—1) MLHLF (ﬁl o-1 (1 — 7) + 7071>
= T

7oy (LF (g—)f—;)l_ﬁ Y 7PLy (ﬂl—ﬁ(l —9) + %L))

(15)

This expression for bilateral trade is very comparable to the one presented by Chaney
(2008), and by Melitz and Ottaviano (2007) in a different theoretical framework. This rela-
tionship shares many common features with gravity equations widely used in the international
trade empirical literature. Total bilateral trade is an increasing function of expenditure in the
importing country. It diminishes with the variable trade cost (7) which is generally assumed
to be captured in gravity equations by geographical distance. Besides, § has an unambiguous
negative impact on bilateral trade, confirming the result obtained in the literature according to
which insecurity reduces bilateral trade[]

Recent trade models emphasize that a reduction in trade barriers expands bilateral trade
flow through two channels. It increases the value of each individual shipment (the intensive
margin), but it also increases the number of exporters (the extensive margin). We now highlight
the impact of insecurity on international trade by considering its impact on these two margins
separately.

Let us first consider the extensive margin. The number of exporting firms from H is given

by:

9The derivatives showing the marginal impact of insecurity on trade margins are presented in the appendix.
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Here again, the impact of insecurity on the extensive margin is unambiguous. Both a larger
8 and a lower v have a negative influence on the number of exporting ﬁrmsm
In contrast, the intensive margin of trade (i.e. the average value of individual exports, T r)

is affected by the specific nature of insecurity.

o Xyr
HE = 17
o Nxg (17)

o0y (BTFI(=9) +977)
(L=o+0) (575 (1= 9) +977)

It appears from that the relationship between # and ZTgr is not monotonous. Indeed:

0THF o L, N
o7 [l ) (1))

The latter expression is monotonously decreasing in (. It is positive for = 1 and negative

for sufficiently large values of 3. An increase in 3 first magnifies the intensive margin, then
dampens it. Figure 4| presents numerical simulations of equation The relationship between
0 and Tpr always exhibits an inverted U-shape, because a higher insecurity magnifies the
disruption of firms’ selection. The intuition for this result is the following. A marginal increase
in # induces a marginal expansion of area D to the left in Figure [2| If the level of insecurity
is low, i.e 0 and area D are small, a marginal increase in § pushes some firms out of the
export market that are less productive than the average productivity of exporters, and thus

have smaller export sales than the average. The mean shipment thus increases. On the other

ORecall that p > (o — 1).
1 The parameters used for simulations are 0=4, p=6, Lr=1 and p=0.8.
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Figure 4: Intensive margin

side, if the level of insecurity is large, i.e § and area D are large, a marginal increase in 3 pushes
out of the export market some firms that are more productive than the average productivity of
exporters, and thus have larger export sales than the average. This result induces the following

proposition:

Proposition 2 In contrast to other trade barriers that affect all exporters similarly, insecurity

has an inverted U-shaped influence on the intensive margin of trade.

Proposition |2 is a very specific outcome of the model. The non-linearity is clearly the con-
sequence of the imperfect selection of exporters due to insecurity. Neither a fixed or variable
cost can produce this result. Indeed, these trade barriers, which affect all exporters similarly,
unambiguously increase the mean shipment. Proposition [2] therefore represents another dis-
criminating criterion to validate empirically our model.

It can be tested using reduced forms of equations , and :

My rie = m In(Insecurityre) +ne A, e + €, (18)

where ¢ is an error term and M r; is either the intensive or the extensive margin of exports
from H to F at year t. Equation is actually a gravity equation estimated separately on

aggregate exports and each trade margins, very much in the line of the one estimated by Bernard
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et al. (2007) and Hillberry and Hummels (2008)[]

4 Data and empirical evidence

Our model provides several predictions that are summed-up by Propositions [I] and This

section presents the data, the estimation procedure and the econometric results.

4.1 The data

Our database contains firm-level exports from France which are collected by the French Customs
and available at the Institut National de la Statistique et des Etudes Economiques (INSEE). It
gives information on the value exported by all French firms to each destination country, between
1986 and 1992. We restrict the sample to manufacturing firms of more than 20 employees
because data on individual production, employment, and main sectoral activity are not available
for smaller ones.

We mainly use ICRG data to proxy political insecurity. ICRG provides long series of annual
indices of political stability, which matches with our period of estimation. Moreover, the data
cover a very large set of countries, and offer a great variance over time and importing countries.
The indices are ranging from 0 to 100. They account for institutional failures, closely related
to our theoretical 3: political stability (measured by socioeconomic conditions, democracy, and
ethnic tensions or military conflicts) and determinants of business climate, such as contract
viability and payment delays, corruption, efficiency of the bureaucracy and legal systemlr_g]

Finally, we use variables that are usual inputs of gravity equations. GDP, populations and
GDP per capita come from the World Development Indicators database, and distances and

other geographical and cultural data from CEPHPE]

12Note that the structural equation for the mean shipment (equation is actually far from a gravity equation.
It does not depend either on trade costs or market sizes. This is due to some specificities of our model: the Pareto
distribution and the CES utility. First, an increase in trade costs raises the price of imported varieties and reduces
all individual shipments; but it also eliminates the least productive exporters and therefore increases the mean
shipment. When the distribution of firm productivity is assumed to be drawn from a Pareto, these two e [edts
cancel out (see Lawless and Whelan, 2007). Second, the mean shipment does not depend on the market sizes
because free entry in both markets systematically equalizes competition between countries, whatever the extent
of market size asymmetries. The source of this e [edt comes from the CES functional form of preferences, that
leads to constant mark-ups over marginal costs. Our empirical specification departs from the structural forms,
considering a less restricting setting.

3http://www.prsgroup.com/.

4This database is available online at www.cepii.fr.
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Restricting our data to countries which are surveyed by ICRG, we analyze French exports
on a balanced panel of 110 destinations countries and 7 years (1986-1992). For this sample, we
have export, production and employment data for 27578 firms over the period, belonging to 21
manufacturing industries. The annual number of firms ranges from 15414 in 1986 to 17189 in
1992. Table [] reports, for each country, the mean values of ICRG indices for political stability,

the total exports from France, and the number of French exporters.

4.2 Empirical results
4.2.1 Export decision

We start by presenting results on our firm-level predictions. We estimate, at the individual level,
the export decision of each firm on each of the 110 countries in our sample. As summarized
in Proposition [I], the model predicts that insecurity on a foreign market lowers the probability
that a firm exports to this country. Above all, it predicts that a higher insecurity loosens firms’
selection, so that the influence of TFP of export status should be lesser on insecure markets
than on safe ones.

We use our firm-level data to perform probit estimations of equation . To get a proxy
for the productivity of each firm ¢ for all years ¢ of presence in the sample, we regress, for each
industry separately, the log of firm’s value added on their total employment, and compute the
exponential of the residuals of the estimated equation. Since all firms in the database belong
to the same country, vector A does not contain any variables specific to the exporting country.
In accordance with the plentiful literature on gravity equations, we proxy importing country’s
demand by its GDP. Trade costs are proxied by bilateral distance with France, dummies denoting
French border countries, countries using French as an official language, former French colonies,
EU-15 members, Central and Eastern European Countries, and GATT members. Coefficients
for these variables are shown in columns (1)-(4) of Table [I} In columns (4)-(6), we replace all
time-invariant variables by importing country fixed effects. This specification is closer to the
structural form of the model because it controls for importing countries’ price indices and the
invariant parts of the fixed cost associated with exporting. However, the small time dimension
of our panel (7 years) may shed doubts on the robustness of estimates based on within variation.

In all estimations, coefficients on the political insecurity variable have the expected negative

sign. The corresponding marginal effects are rather large: A 10% increase in the ICRG index for

18



Table 1: Insecurity and firm’s export decisions

Dependent variable: Firms’ export status to country f (x;f > 0)

1) (2) (3) (4) (5) (6)
Between™ Within**
Countries All Low High All Low High
msecurity  insecurity msecurity  insecurity
log TFP 0.311¢ 0.324¢ 0.287¢ 0.338% 0.329¢ 0.295¢
(0.013) (0.013) (0.015) (0.013) (0.013) (0.015)
log TFP -0.005¢ -0.063%
* High insecurity ~ (0.001) (0.007)
log Political -0.153¢ -0.457¢ -0.097¢ -0.167¢ -0.330¢ -0.143¢
insecurity (0.006) (0.012) (0.008) (0.007) (0.019) (0.007)
log GDP 0.194 0.180“ 0.175% 0.171¢ 0.224¢ 0.125%
(0.001) (0.001) (0.002) (0.004) ( 0.006) (0.004)
log Distance -0.252¢ -0.165¢ -0.466
(0.002) (0.002) (0.005)
Contiguity 0.374¢ 0.450¢
(0.004) (0.004)
French 0.437¢ 0.450¢ 0.456¢
language (0.004) (0.005) (0.005)
Former 0.314¢ 0.365¢ 0.230¢
colony (0.006) (0.009) (0.007)
UE - 15 0.292¢ 0.375¢
(0.004) (0.004)
CEEC -0.411¢ -0.248¢ -0.602¢
(0.007) (0.008) (0.010)
GATT 0.131¢ 0.289¢ 0.026¢
member (0.003) (0.004) (0.004)
Marginal effects
log TFP 0.150¢ 0.255¢ 0.073¢ 0.145% 0.245¢ 0.064¢
log TFP* High -0.001¢ -0.014¢
log Pol. Insec. -0.055¢ -0.284¢ -0.017¢ -0.053¢ -0.195¢ -0.021
N 12513568 6183948 6329620 12513568 6 183948 6329620
Pseudo-R? 0.266 0.253 0.161 0.284 0.265 0.188

Probit estimates. *: year and industry fixed e [edts, **: country, year and industry fixed e [edts.
Standard errors clustered by firms in parentheses. : p < 0.1, *: p < 0.05, @ p < 0.01
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a country reduces the probability that a French firm export to this destination by 0.17% to 2.8%,
depending of the estimation method and the selected sampleE Besides, productivity influences
positively the probability that a firm exports. This result confirms the very well documented
evidence of firms’ selection into export markets. Coefficients on importing countries’ GDP,
and all geographical variables reported in columns (1)-(3), also have the expected sign. The
probability that a firm exports to a country increases with its economic size, and diminishes
with geographical and cultural distances.

In order to test Proposition [I, we must distinguish between countries with a high level of
insecurity and more secure ones. We split the sample of countries into two sub-groups, defining
as a high insecurity destination all countries which mean value of insecurity index over the
period 1986-1992 is above the median. Columns (1) and (4) of Table |I| report the estimate
of an interaction term between firm’s productivity and a dummy for high risk countries. For
both the between and within regressions, the coefficient on this variable is significantly negative.
This indicates that a higher TFP has a less predominant role on the probability that a firm
exports in insecure markets than in more secure ones. This is precisely the theoretical prediction
summarized in Proposition

An alternative test of Proposition [1|is given in columns (2)-(3) and (5)-(6). These columns
report estimates of equation for the two subset of low and high risk countries separately.
As expected, the coefficients on firms’ TFP are systematically lower for the group of higher
insecurity countries. This difference is significant in the case of the between estimes. The within
regressions yield, however, coeflicients for the two groups that are not statistically different at

the 10% level.

4.2.2 Trade margins

We test Proposition [2] by investigating the influence of insecurity on export margins. Table
displays the between estimates of equation (18). In columns (1)-(3) the dependent variable
is the log of the number of exporting firms to each country, for each of the 7 years of the
sample and the 21 manufacturing industries. In columns (4)-(6) it is the mean value exported

by country, year and industry. We perform a Tobit estimation to control for zero trade flows,

5 A 10% change in the insecurity index is not a particularly big variation; on the between variation, it is only
one fourth of one standard deviation of the mean, and more than 50% of the countries in our sample experienced
a change in their insecurity index larger than 10% between 1986 and 1992.
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and all regressions include year-industry pairwise fixed effects.

All gravity variables perform correctly. Market size raises both the number of exporters and
the mean shipment. Geographic and cultural distances have also the expected negative effect on
the two margins. Considering the extensive margin, insecurity has a strong negative influence
on the number of exporters. For low insecurity countries (see column 2), this influence is very
strong: a 10% increase in the insecurity index in a country reduces the number of exporting
firms to this destination by about 7.7%. As predicted by our model, a marginal increase of
insecurity has a significantly smaller influence on the extensive margin (see column 3).

For the intensive margin, results shown in column (3)-(6) are clearly different. Considering
all countries in the sample, we find no significant relationship between insecurity and the mean
value of individual exports. For low risk countries, insecurity unambiguously increases the mean
export value. On the contrary, for countries with a high level of insecurity, political insecurity
has a negative influence on the intensive margin. These contrasting results draw exactly the
bell-shaped relationship predicted by our model and summarized by Proposition[2} As explained
above, this corroborates our hypothesis that insecurity has a disrupting effect on the selection
of exporting firms.

Table |3| gives the within estimates of equation . Regarding the extensive margins, the
coefficients on the insecurity variable are not significatively different from a country sample
to the other. However, the estimates for the intensive margin exhibit the expected non-linear
shape; in relatively safe country, a marginal increase of insecurity has no significant influence
on mean shipments, whereas it has a strong negative effect in very insecure markets.

To illustrate our results, let us consider the two following experiments: Imagine that, ev-
erything else staying unchanged, Italy and Pakistan succeed in reducing their insecurity level
up to the one of their safest neighboring country, i.e. Switzerland and India respectively. This
represents a reduction of the insecurity index of 19.3% for Italy and 16.6% for Pakistan. Rely-
ing on the coefficients estimated on the within variation, such an improvement should increase
Italian imports by 13.2%. This increase is completely channelled by the extensive margin. On
the contrary, the impact on Pakistani trade is mainly driven by the intensive margin@. In-
deed, the number of imported varieties only increases by 11.7% while the mean shipment rises

by 30.6%. These two examples show that a comparable change in institutional quality may

16Total trade should increase by +45.9% which would raise Pakistani imports from France from 31% to 45%
of Indian imports from France.
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Table 2: Insecurity and trade margins - Between estimates

Dep. Var Number of firms Mean shipment
(1) (2) (3) (4) (5) (6)
Countries All Low High All Low High
msecurity  insecurity Insecurity  insecurity
log Political -0.481 -0.772¢ -0.525¢ -0.171 1.290¢ -0.927¢
insecurity | (0.027) (0.064) (0.051) (0.105) (0.260) (0.200)
log GDP 0.474° 0.404° 0.485% 0.962¢ 0.869¢ 1.078¢
(0.005) (0.006) (0.008) (0.017) (0.022) (0.029)
log Distance | -0.449° -0.211¢ -0.909¢ -0.667¢ -0.440¢ -1.104¢
(0.014) (0.015) (0.027) (0.054) (0.060) (0.106)
Contiguity -0.286 0.184¢ -0.325° 0.153
(0.041) (0.038) (0.165) (0.157)
French 1.107¢ 0.680° 1.332¢ 0.774¢ 0.619¢ 1.189¢
language (0.027) (0.044) (0.039) (0.108) (0.183) (0.156)
Former 0.773% 1.238% 0.441¢ 1.240¢ 1.075¢ 0.835¢
colony (0.028) (0.052) (0.038) (0.111) (0.213) (0.153)
UE-15 0.511 0.737¢ 0.166 0.684¢
(0.035) (0.035) (0.139) (0.141)
CEEC -0.473%  -0.096° -1.057¢  -0.100 0.330° -1.185¢
(0.039) (0.041) (0.069) (0.151) (0.167) (0.278)
GATT 0.217¢ 0.629¢ -0.021 0.148° 0.447¢ -0.074
member (0.017) (0.022) (0.026) (0.067) (0.089) (0.100)
Nb. obs. 16170 8085 8085 16170 8085 8085
R? 0.428 0.504 0.385 0.1354 0.145 0.135

Tobit estimates with Year-industry pairwise fixed e [efs. * PseudoR?
Standard errors in parentheses, : p < 0.1, % p < 0.05, % p < 0.01

Table 3: Insecurity and trade margins - Within estimates

Dep. Var Number of firms Mean shipment
(1) (2) (3) (4) (5) (6)
Countries All Low High All Low High
msecurity  insecurity Insecurity  insecurity

log Political -0.684¢ -0.687¢ -0.701¢ -1.668¢ -0.764 -1.840¢
insecurity | (0.032) (0.063) (0.043) (0.214) (0.440) (0.282)
log GDP 0.251¢ 0.286* 0.228¢ 0.762¢ 0.729¢ 0.803¢
(0.011) (0.013) (0.019) (0.076) (0.087) (0.124)

Nb. obs. 16170 8085 8085 16170 8085 8085
R%* 0.847 0.979 0.746 0.283 0.342 0.245

Tobit estimates with Country-industry pairwise fixed e [efk. * PseudoR>
Standard errors in parentheses, ©: p < 0.1, ¥: p < 0.05, % p < 0.01
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have very different influence on international trade depending on the initial level of insecurity.
Whereas a tariff should have a monotonous and linear influence on trade margins, insecurity,

because it disrupts firms’ selection, have a non-linear influence on trade patterns.

Tables [4] and [5] show several robustness checks of this empirical results. Table [4] estimates
equation ([18) with two alternative econometric methods. We first perform poisson maximum
likelihood estimates, as suggested by Santos Silva and Tenreyro (2006). Results are shown in
columns (1)-(4). Columns (5)-(8) report OLS estimates. All these regressions are very similar
to the Tobits, confirming the non-linearity of the relationship between insecurity and mean
shipments; the between estimates exhibit again a positive then negative impact of insecurity,
and the within estimates give non-significant then negative coefficients.

In Table [5| we address the potential correlation between the insecurity variable and some
missing variables that may influence the intensive margin. In columns (1)-(4) we replace the
GDP variable by the GDP per capita and the population. We also introduce in the equation
the ICRG index of economic insecurity which measures macroeconomic risk. Once again, the
sign and the significance of the coefficients on the insecurity variable remain the same. In
columns (5)-(8) we test the robustness of our model to the choice of the insecurity variable.
We estimate equation using Freedom House index of civil libertiesm This index covers
a large set of countries for the period 1986-1992. It is less relevant however than the ICRG
index because it mainly focuses on political and individual freedom, and the rule of law only
contributes marginally to the index. Moreover, Freedom House attributes an aggregate mark
ranging from 1 to 7, which let us with a relatively small variance, particularly in the within
dimension. The estimated coefficients are much less significant, but the results still comfort our

theoretical predictions.

5 Concluding remarks

We propose an original approach to consider the influence of insecurity on world trade. We
extend Melitz’ (2003) and Chaney’s (2008) frameworks, developing a model of trade with het-
erogeneous firms that accounts for insecurity in the destination countries. Whereas the existing

literature often assimilates insecurity on export markets to an additional trade barrier, we em-

17http://www.freedomhouse.org
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Table 4: Insecurity and mean shipments: alternative methods

Dependent variable: Mean shipment

(1) (2) (3) (4) (5) (6) (7) (8)
PPML* PPML** OLS* OLS**
Insecurity Low High Low High Low High Low High
log Political 1.304  -0.43* -0.56 -0.38° 0.32* -0.37* -0.25 -0.36°
insecurity  (0.49)  (0.10) (0.43) (0.20) (0.10) (0.07) (0.17) (0.10)
log GDP 0.63*  0.44*  0.25  0.46* 0.49* 0.48* 0.51* 0.23%
(0.06) (0.02) (0.26) (0.14) (0.01) (0.01) (0.03) (0.04)
log Distance -1.05%  -0.54¢ -0.26* -0.63¢
(0.20)  (0.06) (0.02) (0.04)
Contiguity -0.22 0.44¢
(0.18) (0.06)
French 0.19°  -0.00 0.10  0.18%
language (0.08)  (0.05) (0.07)  (0.05)
col4b -1.37%  -0.24¢ 0.23*  -0.05
(0.35)  (0.07) (0.08) (0.05)
UE-15 -0.68% 0.22¢
(0.18) (0.05)
CEEC -1.53*  -0.16 -0.03  -0.66"
(0.30)  (0.19) (0.06) (0.09)
GATT -0.38"  -0.242 -0.00 -0.07°
Member (0.16)  (0.06) (0.03) (0.03)
Nb. obs. 8085 8085 8085 8085 7434 6831 7434 6831
Log L | R? -2.7¢10  -6.8¢9 -5.2¢9 -2.6e9  0.52 0.34 0.04 0.01

*: Year-Industry pairwise fixed e[edts. **: Country-Industry pairwise fixed e [edts.
Robust standard errors in parentheses. : p < 0.1, *: p < 0.05, % p < 0.01
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Table 5: Insecurity and mean shipments: alternative variables

Dependent variable: Mean shipment
(1) (2) 3) (4) () (6) (7) (3)
Between* Within** Between* Within**
Insecurity Low High Low High Low High Low High

log Political 0.62¢ -0.37¢ -0.23 -2.16°
insecurity  (0.36) (0.21) (0.47) (0.29)

log FH 0.12° -0.44° -0.09 -0.41°
Civil Rights (0.07) (0.15) (0.09) (0.22)

log Economic ~ -0.43" -1.25¢ -0.78%  0.97°
Insecurity  (0.18) (0.15) (0.27) (0.21)

log GDP 0.847  1.07% 0.74"  0.90°
(0.02)  (0.03) (0.09) (0.12)

log 0.88¢ 0.99* -0.18 -0.01
Population (0.02) (0.03) (0.61) (0.58)
log GDP 0.67*  1.06* 0.74* 0.94¢
per cap. (0.05) (0.05) (0.11) (0.13)
log Distance -0.46% -0.99¢ -0.40¢ -1.15¢
(0.06) (0.11) (0.06) (0.11)
Contiguity 0.13 0.25
(0.16) (0.16)
French 0.65*  0.87¢ 0.49*  0.95%
language (0.18) (0.16) (0.18)  (0.15)
Former 0.92¢  1.06° 1.26¢ 1.17¢
Colony (0.22)  (0.17) (0.22)  (0.15)
UE-15 0.71¢ 0.65%
(0.14) (0.14)
CEEC 0.29¢  -1.03“ 0.37°  -1.04¢
(0.17)  (0.28) (0.17)  (0.28)
GATT 0.53% 0.07 0.49¢ 0.00
(0.09)  (0.11) (0.09)  (0.10)
Nb. obs. 8085 8085 8085 8085 8085 8085 8085 8085
R? 0.15 0.14 0.34 0.25 0.14 0.14 0.34 0.24

Tobit estimates. Standard errors in parentheses. ¢: p < 0.1, *: p < 0.05, %: p < 0.01
*: Year-Industry pairwise fixed e[edts. **: Country-Industry pairwise fixed e [edts.
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phasize a specific characteristic of insecurity. Trade barriers, such as trade costs, tarifs, quotas,
industry regulations, and economic risk, affect similarly all exporting firms. This is not the case
for political insecurity. Indeed, while all exporting firms face the same risk, not all firms really
have to handle a risky situation on their export market. In our model, we represent political
insecurity as a specific fixed cost associated to corruption, which firms have a given probability
of facing. We show that political insecurity not only reduces trade, but also distort the selection
of firms. We also provide empirical evidence from French exporters which conform the majority
of our predictions.

Note that our conclusions provide an explanation to the selection puzzle emphasized by
Eaton, Kortum and Kramarz (2007). Models of trade with heterogeneous firms predict that
firms that are competitive enough to export to small and remote countries should also supply
the more accessible markets. Eaton et al. develop a model that fits the data very well, assuming
demand and fixed cost random shocks on firms to explain why the hierarchy of markets served
does not hold. We provide a theoretical explanation for these random shocks and find strong
empirical evidence corroborating this explanation. Indeed, if a pure random shock is sufficient
to generate the imperfect selection of firms into export markets, it cannot explain the non

linearity of the intensive margin with respect to the level of insecurity.
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6 Appendix

Marginal impact of insecurity on trade and trade margins

This appendix presents the consequence of a marginal change in parameters that characterize
insecurity on trade flows and the number of exporting firms.

Aggregate Trade flows (Xgr):
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