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Abstract

The unprecedented drop in international trade duttre last quarter of 2008 and the first quarter of
2009 has mostly been analysed at the macroeconomsectoral level. However, heterogeneous
exporters in terms of productivity, size or extéfirrance dependence should be hit differently iy t
crisis. This issue is examined here using datemonthly exports at the product and destinationlleve
for some 100,000 individual French exporters, uR@®9M4. We show that the drop in French
exports is mainly due to the intensive margin aféaexporters. Small and large firms are evenly
affected when sectoral and geographical speci@igatare controlled for. Lastly, firms (small and
large) in sectors structurally more dependent daraal finance are the most affected by the crisis.

Keywords: financial crisis, international trade, firms’ heggeneity, intensive and extensive margins
JEL codes:F02, F10, GO1

Résumé

La chute sans précédent du commerce internatiamalgnt le quatrieme trimestre 2008 et le premier
trimestre 2009 a été analysée au niveau macroédquerau sectoriel. Toutefois, des exportateurs qui
sont hétérogénes en termes de productivité, de tailde dépendance a la finance externe devraient
étre touchés de maniere différenciée. Cette quesh analysée dans cet article en utilisant les
données mensuelles d’exportations francaises digaeg par produits et destinations, pour environ
100.000 entreprises exportatrices jusqu’en avrl®2MNous montrons que la chute des exportations
frangaises est due principalement a la marge iivendes plus gros exportateurs. Tous les
exportateurs, quelle que soit leur taille, sontecgjant touchés de fagcon comparable quand on centrdl
pour les effets liés aux spécialisations sectaseit géographiques. Enfin, les entreprises, gg'ell
soient grandes ou petites, appartenant aux seaeausont structurellement les plus dépendants des
financements externes, ont été les plus touchéda pase.

Mots clés : crise financiere, commerce international, héténégé des firmes, marges intensive et
extensive
Codes JEL :F02, F10, GO1



1- Introduction

Much attention has been paid to the unprecedemtgrlid international trade during the last quacter

2008 and the first quarter of 2009: according tchEngreen and O’'Rourke (2009) this drop in world
exports is even sharper than during 1929-1930. Beya limited resurgence of protectionism
(Gamberoni and Newfarmer, 2009; Baldwin and EverQ09, Bussiere et al., 2009), two broad

explanations of this collapse of world trade hagerbsuggested.

First, the slump in trade has been associated aitharp deterioration of demand and activity
worldwide, deterioration which has been particylaskvere in the rich club of OECD countries
(Araujo and Oliveira-Martins, 2009) and for invesimh goods and the automobile industry (Francois
and Woerz, 2009). The increasing dominance of naamufing models relying on internationally
fragmented supply chains (Tanaka, 2009, Yi, 2008y mave magnified this impact of depressed
activity on international trade. However, simulasovhich aim at identifying the contribution of the
demand channel and that take into account intemeltiinput-output relationships have hardly
reproduced the magnitude of the drop in world etgpauggesting that additional factors may have

played a role (Benassy-Quéré et. al., 2009; Bussieal., 2009; Willenbockel and Robinson, 2009).

Secondly, the intensification of the financial @isay have led to liquidity shortages and to highe
risk aversion and negative confidence effects, loottihe side of financial institutions as well ds o
producers. A more limited availability of trade diteand financing — instruments especially designed
to finance import and export activities — may haepresented a key determinant of the global
downturn (Auboin, 2009). This view is however chatjed by Levchenko et al. (2009), in the case of

US imports and exports.

But more specifically, thenicro-economialimension of the current episode of trade collapse not
been addressed so far using consistent and exd®ugibrmation on individual firms’ exports, to the

best of our knowledgkUsing exhaustive data on the individual perforneaatexporters before and

! The exception is Bernard et al. (2009) investigatihe impact of the 1997 financial crisis on
individual US exporters. They find that the inteesmargin had the main contribution to the decline
in US exports. Still, they rely on annual data, lvlthe development of the crisis would be better
captured using infra-annual data.



throughout the crisis will help us better underdtag how and why trade has been so adversely

affected by the economic downturn.

We expect exporters which are heterogeneous im griormance and key characteristigihin
sectors to be heterogeneously affected by sucksiaTThe so-calledNew New Trade Theory with
firm heterogeneity la Melitz points to the importance of set-up (or bedeead) fixed costs which are
often sunk on top of exporting variable costdJnder such circumstances, one should observe

different adjustments of exporters to the crisigt@extensive and intensive margins.

Against this background, this paper aims at disegltag the contribution of various sectoral,
geographical and micro-economic determinants, dioly external finance dependence to the drop of
French exports during the crisis. It relies on rhontdata for individual French exporters at the
product and destination levelThe choice of relying on all exporters rather thelecting only those
for which information on individual financial comaints is available (e.g. in balance sheets) is
consistent with the ambition of estimating the tie&a contributions of the extensive and intensive

margins to the collapse in French exports.

Contrary to expectations, we firstly observe tinat great bulk of the deterioration of exports appea
to have originated from the intensive margin, by means of a reduction of exported volumes, rather
than via the extensive margirFor example, in February 2009, the intensive nmaggicounted for
more than 80% of the total 27.5% year-on-year eation of French exports. And the top 1%
exporters, owing to their more global and continpegsence on export markets, have been the most
hardly hit. With a recorded loss of 16.4%, theyabed more than 70% of the total loss in the
intensive margin. Indeed, this crisis has postefrang sectoral bias, with most of the contraction

absorbed by exports in intermediate and other aggip goods and in the automotive industry. By

% See Mayer and Ottaviano (2007) and Eaton et @8R providing evidence for the French case of
such heterogeneity.

% Sunk costs implied by export participation cor@apto advertising, product adaptation to standards
gathering of information on regulations, R&D, tharislation of the instructions for use, etc. Fixed
costs correspond to the maintenance of a distabutetwork, etc. Variable costs correspond e.g. to
transport costs.

* More precisely we consider exporters located BnEe, whatever the nationality of their ownership
is.

® This result contrasts with the findings of Bernaam Hericourt (2009) according to which access to
external finance has a positive impact on the etigision into the export market.



contrast, losses for consumer goods have remaatbdrrcontained, relative to losses in volumes of
exports by largest 1% exporters. After controllifmy export orientation in terms of sectoral
specialisation and destination markets servedelargl small exporters have been similarly hit &y th
crisis. Similarly we find limited evidence of a féifential impact of the crisis on firms with diféat
degrees of export differentiation, i.e. betweemé§rthat focus on few products and markets only vs.

firms that export many products to many destination

Given the financial nature of the crisis and it®st) sectoral component, we will further attempt to
quantify the impact of credit constraints. Not sdictors are affected in the same way by financial
constraints: the production technology, which tetabe sector specific, determines firms’ financial
needs. The interaction between credit constraindsfam heterogeneity sharpens the firm selection
effect: the churning reallocating market sharesnfrthe least productive to the most productive
exporters is higher than in normal circumstancean®a, 2008). Small and less productive firms
may be more affected by credit restrictions assaltef their size or lack of sufficient collaterat
credit guarantees (Greenaway et al., 2007; Muld8R Regarding crisis times, lacovone and
Zavacka (2009) disentangle the demand-side (ingmottraction affecting in particular durable goods)
and supply-side (such as the lack of external ieardeterminants of the drop in sectoral exports
during a banking crisis. Still, both Manova (20@8) lacovone and Zavacka (2009) address the trade
margins at a rather aggregated level: respecti®@lgectors (comprising 4-digit SITC products) and

38 (4-digit ISIC) sectors.

Our investigation on the effect of financial coagtts on the dynamics of French firms’ exports will
make use of differences across sectors in theiertignce on external finance, following the Rajan
and Zingales (1998) methodology. We will calculate indices of financial dependence based on a
dataset of French firms included in our data-samguiel to the data-period under estimation.
Considering the period from 2007M1 to 2009M4, thewgh rates of exports will be regressed on the
sectoral foreign demand on each market, on firrieg er diversification, on a sectoral measure of
financial dependence, plus an interaction term eetwthe crisis interacted with firms’ size and

financial dependence.



We conclude that size ultimately did not mattethi@ recent trade crisis, but that the degree dbssc
external financial dependence matters, both incpsés times and during the crisis. While firms in
sectors extensively relying on external financeesppo have had a competitive advantage and export
more than the average firm before the crisis, ddigantage appears to have reversed during thetrecen
turmoil. Belonging to a sector ranked in the topildein terms of financial dependence is shown here
to have a strong negative bias on the export peeoce in the period of the crisis, whatever the siz
of the exporter. It is worth stressing that our rappeh does not address the issue of export credit
constraints faced by individual exporters. We dd rely on the individual exporters financial

constraints and we do not make use of export cdadi.

The rest of the paper is organised as follows.i@®edt presents the data. Section 2 provides ddtaile
evidence on the evolution of firms’ exports durthg crisis. Section 3 decomposes trade margins and
section 4 addresses the impact of financial depweden individual export performance. Section 5
checks the robustness of the results to an alteenaiethod of clustering firms across groups. &st |

section concludes.

1- Data

We rely on individual firms exports recorded on amnthly basis by the French customs. The period
covered is 2000M1 to 2009M4. Two different threslsohpply for individual firms when it comes to
the declaration of their exports. When exportincgataon-EU country, the threshold is 1,000 euros.
When exporting to a Member state, the declarationompulsory if the yearly cumulated value of
exports to the other 26 EU Member states is latigan 150,000 euros. Using monthly data, it is
unclear how this issue of threshold could be eiffebt tackled. Moreover we are interested in change
over time, and not in absolute figures. Hence wesitter this issue of second order importance. We
drop Chapters 99 (Commodities not elsewhere spegifind 98 (Commodities specified at chapter

level only) as well as monetary gold, from the data

Each exporter is identified by its identificationmber (SIREN). This code allows to merge the data

with the Amadeus database and thereby to matchrsxpiih financial information.



In order to control for developments in global dedhawe use monthly HS2 digit level sectoral data

for 52 countries, as provided by the ITC (UNCTAD-@TGeneva).

A first glance at the monthly French customs d&igure 1) points to a steep decline in the value of
total exports from September 2008 onwards. The eurob French exporters, which has been on a
decreasing trend since the year 2000, also apteaes/e further contracted in the crisis: from 58,4
units in October 2008, to 46,616 units in April 20@0hile seasonality and the number of working
days may bias the results somewhat, all in all aB@00 firms stopped exporting, corresponding to 7
percent of the average number of monthly exporbees the whole ten year period considered. In
conclusion, the comparison of data series relatvetal exports values with the series on the rermb
of exporters suggests that the bulk of the adjustrhas been on the intensive rather than on the

extensive margin. This is what our analysis willtty sort out.
-- Figure 1 about here --

Each exporter ships its products in one or moredywb categories defined at the Combined
Nomenclature 8 digits level (CN8) comprising son@000 different categories. Each category of
product exported by a given firm can be shippedntoe than one market. Accordingly, the most
granular piece of information available in the Ftercustoms database is the value exported each
month by a French resident firm in a CN8 categaryeach destination country. From a simple
statistical point of view, the resulting four-dingonal data point should be defined asslmentary
flow. On average, 629,000 elementary flows were recbndenthly over the period from 2005M1 to

2009M4.

Changes in trade flows over time may originate framanges in any of the following: number of
exporters, number of products, destination marketsed and value shipped per each elementary
flow. In our analysis, however, we will aggregate product dimension of the data in sectors. Thus,
our dependent variable will comprise export flowbere each data point corresponds to the value of
exports of all exported products categorised uitlé® categories belonging to the same HS2 sector
by each French exporter to each destination couiley accordingly cumulate all products exported

within a sector at the firm level, by destinatidmcidentally, a firm may appear several times ia th



database, if it exports CN8 products belonging wmmranthan one HS2 sector. This choice helps
evaluating results on account that the currentiscrégpears to have had a distinctive sectoral
dimension, as stylised facts from aggregate dajgesi (effect strongest on durable goods, financial

dependence of firms clearly following a sectorahelnsion, etc.).

2- Firm exports’ developments during the crisis bysize class

The first issue we address is whether large andl exyorters have been affected differently by the
crisis. Since our objective is to address the respe contributions of the intensive and extensive
margins to the drop in French exports, we must kéepfull sample of firms and thus work with

export data only. We will accordingly use the daling two alternative methods to rank exporters.

Firstly, we will rank firms, within their sectoraccording to théotal value of their exports relative to
the exports of all other firms exporting in the sasectoy in a given montfi.Hence the monthly
composition of the quantiles in a given sector atywaries. Note that an individual firm can expor
in more than one HS2 Chapter, and thus can belmntifferent quantiles in different sectors. Since
one may however challenge the use of such ranldngdliculating quantiles’ contributions to the
observed changes in exports — the contribution given quantile is bounded by its overall weight —

we also use a second method whereby the rankimgt idetermined by the size of exports.

The second method of ranking is based on a cnitesfodiversification of exports at the individual
firm level. We count the number of elementary flolg each firm (number of CN8 positions x
destination markets in which exports are recordetthe firm level) and rank firms within quantiles
accordingly. It is worth stressing here the undedyrationale of this alternative method of clustgr
firms in quantiles. Some very large French experiarvalue are “champions”, exporting a single
CN8 to a very limited number of markets each mohtt,realising huge export values per elementary

flow. Moreover, assuming a low frequency of tragdationships, the destination market of such

® This approach doesot consist in ranking all firms having exported aade once during the
preceding 12 months in a given sector, as oppasé#uktstatus of operator on a yearly basis used by
the French customs. Note that any other definibbrquantiles aiming at keeping their population
constant would miss at least the entry decisions. @finition is consistent with the choice of
performing an analysis of the whole universe ohEheexporters.



exports may change from month to month. In suchcenario, these “champion-exporters” are
categorised in the top percentile in terms of etqubralue, but would be classified in the bottom of
the distribution in terms of diversification, infilag the extensive margin of the respective grolips.
can safely assume that such scenario well apgisedtors such as aeronautics, ship building Adtc.
the other end of the range of possible scenariescam imagine that some over-productive firms are
able to export to many destinations while still e@ning relatively small in terms of total value of
exports, for instance because they are (Frenctgtedut of a very small and specialised markes Th
alternative method, whose aim is to control foisthextreme cases, will be used as a test of radmsstn

of our results in Section 5.

It is worth stressing that the extreme concentnatibthe losses among the top exporters made thwor
categorising firms in four quantiles, using botlitesita — value and diversification: the 1 percent
largest exporters in each HS2 Chapter constitusdésghe cluster, which we call Group 4. When using
the value criterion, this group accounts for 63cpat of all French exports. Group 3 comprises
exporters in the 95-99 percentiles, accountingaffurther 24 percent of exports. Group 2 comprises
exporters in the 80-95 percentiles and covers Idepe of the total. The remaining bottom 80% of
exporters, which belongs to Group 1, only explansesidual 3 percent exports. The observed
concentration is more limited when the criteriordofersification is used: the share of Groups 13,2,
and 4 in the total value of French exports areeetsygely 11 percent, 23 percent, 27 percent and 39

percent.

Also, the number of firms exporting by sector dgrithe year is larger than the same number
exporting during a specific month. This warninggselnterpreting Figure 2 that plots the monthly
total value of exports by quantile, cumulated aber 96 sectors. Quantiles are here defined in terms
of values of exports (i.e. value criterion defin@blove). Export losses appear to be concentrated
among the 1 percent largest exporters (Group #erahan on small firms, as one would expect
owing to their presumed larger sensitivity to cantions in external demand and to credit shortages.
This outcome however should not be taken at fadeeyaas it primarily reflects the large

concentration of the value of exports on a tinyportion of large exporters. The latter, unlike dmal



exporters, do export every month and throughouttitere period of observation, thereby registering

the highest losses.

-- Figure 2 about here --
The stronger impact of the crisis on exports byléingest exporters is confirmed by plotting yeas-on
year changes, calculated as the 12-month rateawfgeh Using the value criterion to define quantiles
we report in Figure 3 evidence showing again thatlt percenargestexporters of each export sector
have been the most affected by the crisis. We gbs®i31 percent drop in the exports of Group 4 in
January 2009, against 9 and 11 percent for exgomefGroups 1 and 2 respectively. Interestingly,
however, from February 2009 onwards, these diffmenshrink: in April, the losses for firms in
Group 4 are only twice the size of those borneitys in Group 1.

-- Figure 3 about here --
Given this background, an analysis of the margingamle becomes necessary to further explore the
mechanisms at play during the crisis. The purpdseich analysis is to assess what part of the tecen
evolution of trade arose from changes in the vokimieshipments (intensive margin) and what part

from the contribution of firms-destination specifignamics of entry and exit (extensive margin).

3- Decomposition of trade margins and contributiorof the sectoral dimension

Different strategies have been adopted in thealitge to disentangle the margins of trade, butethes
have been usually computed on annual flows. Caloglahe margins of trade on monthly firm-level

data is more challenging. Not only biases mighteadue to problems of seasonality and different
patterns of working days, but in addition monthtalimply a large turnover of firms and flows: as
already stressed, not all exporters are exportawdy enonth, and this is even truer for the individua
products exported to each destination markets. éJamhen using monthly data, it is not possible to
rely on a decomposition akin to the one based amlyelata. More specifically, it is not possible to

define and compute the intensive margin as thegehamthe value of the flows presamuntinuously

"It is worth noting that losses in the other groaps mechanically cushioned with this method: ra fir
in the top 1 percent facing a drop in its exports/mwell be downgraded to Group 2 accordingly, and
thus boost exports for this group.

10



throughout the considered period. Indeed this nukthiould lead to a sharp underestimation of the

reality.

Given these constraints we adopt a different metpomposed by Buono et al. (2008) and Davis and
Haltiwanger (1992). This method provides an alteévea— and incidentally more precise — assessment
of the extensive margin: when summing up the marginallows to correctly approximating the
observed aggregate growth rates of exgortsrelies on the so-calleghid-point growth ratevhose
main advantage over more traditional methods isithmaakes it possible to compute growth rates for
newly created or destroyed flows. Namely, with thisthod we decompose the year-on-year changes
to the overall value of French exports into foumpmnents: entries, exits, continuing flows with
positive growth and continuing flows with negatigewth. The extensive margin is provided by the
difference between entry and exit rates and thengive margin by the difference between positive
and negative growth rates. The mid-point growtle iatcomputed on elementary flows defined as in
Section 1: the monthly export flows by a Frencimfiio a given destination of all CN8 products in a

same HS2 sector.

For a firmi exporting a value to countryc and in sectok at montht, the midpoint growth rate is

defined as:

Xickt ~ Xick(t-12)

Gicke =
| ;(Xickt + Xick(t—lZ))

Similarly, the weight attributed to each flow isygn by the relative share of the flow in total estpo

to country c by the overall population of Frenaim:

Xickt + Xick(t—lZ)

" [Erpeersye)

Finally, the year-on-year growth rate of the tot@ue of French exports is:

8 In Buono et al. (2008) the method here describegpplied to yearly data.

11



G = ZZZScktgickt
c i k

Provided that the elementary trade flows in a secém each month be classified into four subsets
(created — disappeared — increased — decredsedpn simply be decomposed into the above
mentioned fourcontributions extensive positive (entry), extensive negativat(eintensive positive

(increase in existing flows), intensive negatived(rction in existing flows).

To further illustrate this method, let us consitlee pre-crisis period (2002-2007) and compute the
corresponding decomposition usiyegarly data. Table 1 shows the simple averages of coniifis. It
is worth noting that according to our definitiomew flow can be a new exporting firm (to a given

destination in a given sector), or a new destimagierved by an incumbent exporter.
-- Table 1 about here --

According to the results in Table 1, over the pr&®03-2007, the overall increase in the value of
French exports, estimated at 3.9%, is driven byngés in the intensive margin: increased sales in
existing flows (firm x destination) alone appeayshive recorded a 21.1% yearly increase. Reduced
sales in existing flows however absorb a largeesbéarthese gains, leading to an overall net pasitiv
contribution of the intensive margin to French explynamics of 3.2%, i.e. about four fifths (82%) o
the observed 3.9% yearly increase in exports. €h&ming one fifth is contributed by the extensive

margin, where a slight positive difference betweantries and exits emerges.

Turning to monthly changes we expect more entmesexits than with annual data, as a result of the
large turnover of elementary flows over months: pagicular exporter might export in a given sector
to a given destination only in February in yeandl @nly March in year t+1. In this case, it will be

counted as an exit in February t+1 and an entiylanch t+1. However, the net contribution of the

extensive margin should not be much inflated byubke of monthly data. This issue is addressed in
the last row of Table 1, using the last month of sample as example. The monthly gross
contributions to the extensive margin are 17.4% d6d5% in December 2007. This is much more
than the average 6.5% and 5.9% observed over 0@ 2007 period. But the net contributions (0.9%

in December, 0.6% over 2003-2007) are not too wdiffe

12



We now consider the month of February 2009, whminesponds to the sharpest year-on-year drop in
French exports in our sample (-27.5%). Overall 86P4he drop accrues owing to the intensive
margin, with volumes of individual flows having liah by 22.7% compared to their level in February
2009 (see Table 2). In other words, one fifth astas the observed drop in exports is due to mgssin
flows (firm x destination, in a sector). Not sugdnigly, firms in all quantile groups record negativ
figures in both the intensive and extensive margievertheless, the main contributor to the negative
intensive margin is the group of the 1% largestoetgs: for existing flows and on average, 67.4% of
the value of the February 2009 losses is concextriat the top 1% firms. Interestingly this figuse i

not so different from the share of exports by tisup in total French exports.
-- Table 2 about here --

Having described the method we can now use it #maditerise the micro-dynamics of French exports
during the crisis. We focus on the sub-period mgrirom January 2008 to April 2009. We wiill
consider separately the four components of theatrans recorded year-on-year. Indeed the different
components may signal financing problems relativespecific aspects of the exporting activity:
changes in entry rates may signal problems in &imanthe fixed sunk costs necessary to enter new
markets; changes in exit rates instead may sigmalimpossibility to continue operating due to
difficulties in bridging cash flow gaps with extatnfinancing. Finally, changes in the intensive
margin can signal changes in demand conditions medsstribution of market shares. In order to
correct for seasonal and working-day variations,apply to the raw data the “cvs-cjo” corrections

calculated by the French Customs for large aggesdat

The contribution of entry (new firms x destinationa sector) is shown in Figure 4. According to the
literature on finance and trade shortly referredthie introduction of the paper, small and less
productive firms, or firms highly dependent on em#éd finance, are expected to suffer the most from
the drying-up of credit. In contrast, firms beniefitfrom large collaterals, e.g. firms that beiragtpf

large groups could either borrow more easily oy i internal sources of financing, are expected to

° Quantiles are defined here on the basis of valexmorts.
19 Cf. for instance the French Customs Website (tipw.douane.gouv.fr/)

13



be able to better cushion episodes of credit sherta the market: This hypothesis however is not
confirmed by the data on entries: with the exceptiba limited decrease in early 2009, we can kardl
discern any sizeable reduction of entry in Figuresubgesting that no major difficulty for financing
the corresponding fixed costs of market entry feenifaced by firms, irrelevant of their siZelt is
worth stressing however that sunk costs are uspalig by a firm wellbeforeits entry into a new
market. Hence the effects of a credit shortageDB24-2009Q1 are likely to affect only marginally
firms’ entry strategies over the period of datailabdity (up to April 2009). Moreover, the mid-pui
growth rates method does not control for the sattoomposition of exports. As the trade crisis
appears to have affected sectors unevenly, ths-sexgoral evidence reported in Figure 4 may hide

more severe impacts on specific sectors. We wihgre this issue below.
--Figure 4 about here --

Developments in firms’ exits on the other hand rbaysymptomatic of difficulties in covering the
export activity, due to costs diked or variable nature that cannot be financed with own capital of
external finance. Problems in financing such cebtauld lead to exit: either exporters stop expgrtin
in a sector, or they reduce the number of destinatihey export to and concentrate on their core
markets as the result of the pecking order of tnederred to above. We examine developments in
exits since the outbreak of the crisis in Figurdt &ppears that indeed, over the recent perioohsfi
have increasingly exited particular export markatgjevant of their size. The increase in exitsir
the exporting activity is ascertained for firms the four quantile-groups. It appears that the
acceleration started in September 2008 for thel%dirms, but earlier for the 80-95 percentile gypu
possibly reflecting the increases in energy costsdeterioration of global demand that had staried
the previous months. The contribution of the top @®porters is dominant but falls short of the share

of this group in total French exports.

--Figure 5 about here --

1 However being part of a multinational group is necessarily a good shield when the crisis is
global and synchronised.

2 The huge drop of the indicator for the 1% largestorters in January should not necessarily be
taken as proof of firms market entry responsehéctisis.

14



Abstracting from firms’ sector and destination nerk&pecialisations, we conclude from the previous
analysis that the contribution of the extensivegimato the decline in French exports is limited€on
fifth at most). Moreover, it appears to be mosttplained by an increase in exit rates rather thaa b
reduction in entries from exporting markets. Allah, the great bulk of the deterioration in exgort

originated from the intensive margin.

Hence, in Figure 6, we illustrate the reductiontlie intensive positive margins. It appears that
although declining, even during a contraction @ tharket, a subset of firms increase their exports,
mirroring the heterogeneity of sectoral developmemtd the underlying market shares redistributions
across competitors. Hence, to the extent that tisscis associated with a sharpening of the
competitive environment, it represents an oppotyunii expansion for top performers at the expenses
of weaker firms. This is broadly in line with pretions from the literature on firm heterogeneityg(e

Melitz and Ottaviano, 2008). More interestinglyethegative intensive margin (drop in sales in
markets where firms are already present) very mumhiributes to the observed drop in French
exports (Figure 7). The largest exporters contaebugssively to this reduction in sales that, algiou

accelerated from the summer 2008 onwards, haddgiistarted as early as January 2008.

--Figure 6 about here --

--Figure 7 about here --

In order to illustrate the sectoral compositionsath a drop in the sales of the largest firms @i th
existing markets, we aggregate the HS2 Chapteoshbirtad sectors of activity, namely intermediate
goods, consumption goods, automobile, other tramspiier equipment, plus a residual grouping (see
detail in Appendix 1). The breakdown by broad sedbthe contribution by the top 1% French
exporters’ through the negative intensive margistiswn in Figure 8. More than one third of the
deterioration is attributable to intermediate go¢&s6% out of the overall -26.7% in April 2009).

Other equipment goods and the car industry corttrilaith —7.2% (i.e about one fourth) and —5.2%
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(i.e. about one fifth) respectively. In contragsinsumption goods and other transport maténsay a

minor role.

-- Figure 8 about here —
On account of these findings, the next step in aoalysis is to systematically disentangle the
contributions of sector and destination market ftbmobserved “pure” changes in exports. In order t
do so, we adapt the shift-share method of anatgsise present framework. This method of analysis
is an adaptation of the weighted variance anafyg¥OVA) which was initially developed by studies
in regional economics to give a statistical bas#néogeographical structural analysis (Jayet, 1898)
that has been more recently applied to internatidrede (Cheptea et al., 2005). Instead of
decomposing a variable’s growth by algebraic méansh as the constant market share analysis in the
trade field), this method allows to perform econtmesstimations at the most granular level of the
data and to capture thereby estimated parametsosiated with e.g. sectoral or geographical fixed
effects. Results are independent from the ordetecbmposition, unlike in decompositions based on
algebraic methods.
Elementary growth rates (mid-point growth ratesum case) — weighted by means of the variahle
defined above, i.e. export at time t plus expotiraé t-12 divided by total exports (all firms, sas
and destinations) at times t and t-12 — are aceglyliregressed (at each period t) on a set of three
dummies variable: countries, sectors and size-grolarginal averages (i.e. marginal impact of a
given sector or destination or size) are computech fthe estimated fixed effects. This is done ffier t
same period as above, i.e. January 2008 to Apdip20
For instance, the mid-point growth rate for the 18p exporters in April 2009 was equal to —30.2%
(Table 3). However, large exporters are largelyesgnted in the car industry or may be exporting to
markets heavily hit by the crisis. The contributiaintheir geographical composition of exports was
—0.2% in April and the contribution of the sectaramposition of their exports accounted for another
—1.1%. Thus, we must correct the apparent mid-pgiotvth rate and subtract these two effects to

obtain —29.0%. To wrap up, the year-on-year draonded for the largest exporters in April 2009

'3 This broad sector basically exports aircraft. Fygar-on-year Airbus does not ship airliners to the
same countries and the bulk of the changes in &xfcaptured by the extensive margin.
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would have been equal to —29.0%, had their exgiartture been similar to the cross-destination and
cross-sector average French exporter at that date.

-- Table 3 about here —

The evidence emerging from the shift-share decoitippsand the consecutive correction of the mid-
point growth rates leads to qualify our initial ctumsion according to which large and small French
exporters have been hit unevenly by the crisidirat glance, theincorrectedgrowth rates in the left
hand side panel of Table 3 point to a large difieee(almost 9 percentage points) between Group 1
(smallest exporters) and Group 4 (largest expgrters average in April 2009 the smallest exporters
recorded only a -21.3% drop in their exports, drellargest exporters a —30.2% drop. The correction
for the sectoral and, to a lesser extent, the ggtgral composition of exports however magnifies th
negative impact of the crisis on the smallest etgosr(to -27.1%), suggesting that these latter ijnost
belong to sectors least hit, such as consumptiodgidncluding food, and this cushioned their lgsse
On the contrary, correcting for the geographical sectoral orientation of exports slightly smoothen

the mid-point growth rate computed for the lardests (from -30.2% to -29.0%).

All in all, controlling for the sectoral specialigan and geographical orientation, in growth raterts
there is limited evidence of a differential impaétthe crisis on large and small exporters, witle on
notable exception: the month of February 2009, whbke largest firms have been the most severely

hit.

In conclusion, the sharp concentration of Frenghoes on a limited number of firms explains why
the largest exporters emerged as the main coraribtn the observed drop in exports. However, firms
of different size have not been affected by theignn significantly different ways. If a differemc
must be found between large and small exporteissctincerns the timing of the events: the corrected
data suggest that the smallest exporters have loeemuch earlier (already starting in August 2008)

than larger firms, whose exports started collapsimy in 2008Q4.

With all these explanatory elements in hand, we maw perform econometric estimates aiming at
explaining the individual mid-point growth rates lyuantifying the importance of sectoral,

geographical and microeconomic determinants, incudhe external finance dependence we are
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ultimately interested in, and of their interactio@ur conjecture is that if size does not mattee, t

financial dependence may be an important determiogmer things been equal.

4- Determinants of individual export performance

Our aim is ultimately to disentangle the contribatiof various sectoral, geographical and micro-
economic determinants of the drop in individual riefe firm exports during the crisis, including
external finance dependence. We estimate the fwibpwquations on the period from 2007M1 to

2009M4 and by means of weighted OLS:

O« = @ dlogimport,, + B gy, + )y, XCrisis+u, +v,, +& (1)

Jiwe = @ dlogimport,, + S q,, + ¢ g, X crisis+ )q,, xlog(depfj)

2
+ A q,, Xlog(depf}) xcrisis+u, +Vv,, + & @)

wheresy; are the weights, computed as above (i.e. expditnatt plus export at time t-12 divided by
total exports (all firms, sectors and destinatioas}times t and t-12). We are using growth rates

computed on values and accordingly combining a ghamthe volumes as well as prices.

Our dependent variable, the mid-point growth rdtéirms’ exports, is measured at the level of the

individual firm and is three-dimensional (time, HS&:tor, destination).

A first determinant of the change in exports is tleenand for imports in the sector and destination
market each firms exports to. We compute this deh@mnsectoral “net’ imports in each destination
market, where French exports are subtracted fremdtal imports of the destination. This procedure
allows to avoid endogeneity problems. Data providgdhe International Trade Centre (ITC) record
monthly imports up to 2009M4 for a subset of onyc®untries, which however represent about 84%
of the value of French exports. Given these figuteis variable will control appropriately for the

well-documented drop in global demand and the e skewed sectoral dimension of the crisis.
Country-and-time and HS2-and-time fixed effectstoarfor any time-varying country determinant,

including the exchange rate and any sector spestifick.
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A second determinant to be addressed is the overpdict of the crisis, notwithstanding the demand
and sectoral issues referred to above. Indeedgeheral climate of uncertainty and its impact on
business confidence, shortage of liquidity and aemestrictive access to the financing of business
activities in some regions of the world may havaaexbated contraction of both activity and trade,
beyond demand developments. To control for thiscveate a variablerisis that is a step-dummy
taking value 1 from 2008M10 onward. We test thesgmity of our results by considering 2008M5

alternatively.

Thirdly, we must necessarily control for firms’ Bedgeneity. A firms’ size is measured by the size o
its exports relative to the average French exportie HS2 sector of belonging and it is proxiedaby
set of dummiesy,; which indicate the quantile the firm belongs te @@fined above, in exports’ value

terms?).

Beyond the classical determinants of export peréomes by individual exporters in a setting
characterised by firm heterogeneity, this papersaaaddressing the impact of financial constraints
Hence, a fifth element of our estimation strategyhie financial constraints’ dimension. In designin
an estimation strategy suitable assessing theafofsmancial constraints, we must be cautious and
ensure that we disentangle appropriately the sedengnsions of the problem. Firstly, not all sesto
are affected in the same way by financial constsaiBy and large, the production function determsine
the type of financial needs dominant in a sectee(Rajan and Zingales, 1998). On this accours, it i
likely that in good times a well developed finamciector can be the source of a comparative
advantage in financially constrained sectors. Sdlgorduring the turmoil, this advantage can be
expected to reverse due to credit shortage. Taugaphis second effect, the financial variablestmus
be interacted with a variable which well represd¢inéssequencing of the crisis. Thirdly, heterogeiseo
firms may have uneven access to external finandetlams may be affected differently both by the

financial dependence of the sector and the crdestadf the crisis and financial dependence.

Our investigation of the effect of financial comsiits on the dynamics of French firms’ exports uses

differences across sectors in their dependencetennal finance. Rajan and Zingales (1998) use the

% 5 (share in total exports of sums at time t and 6flirm-sector exports’ value) are used to define
quantiles.
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capital expenditures minus cash flow over capitgdeaditures as their main indicator of financial
dependence. Our source of financial data, Amad#aes not report capital expenditure, so we rely on

two alternative measures combining respectivelgrination on two and three ratios.

As we do not have firm-specific financial informatirelative to each firm for which we have trade
data, our financial variables are sectoral averagfethe HS2 level (the HS2 classification categgsi
goods in some 100 different sectors). Hence, weralé each firm present in Amadeus to its main
HS2 sector and compute the weighted median ofiratisfin an HS2 sector. In order to limit the

impact of outliers, we furthermore class the vasielementary indicators in quintiles.

Our first composite indicator sums the quintilesegtor belongs to according to two criteria. Cash
flow over value added proxies for the self-finamc@apacity of the firm. The ratio of financial chas
over turnover measures the extent to which firnhg oa external financing to finance their activity.

The composite indicator accordingly ranges frora 2Q @epfid.

Our second composite indicator, used for robustaesdysis, includes a third indicator of financial
dependence, the ratio of capital employed ovedfigsets. We add the quintiles for the three @iter

to obtaindepfi3ranging from 3 to 15.

Our indicator of financial dependence is time imaat since it is based on the assumption — standard
in the literature spearheaded by Rajan and Zingdl@88) — that technological differences across
sectors determine the need of external financeth&stechnological needs of sectors are slow to
evolve, we can assume their time-invariance overpiriod of estimation. In the regressions we use

the log of those indicators.

An innovation of our paper with respect to the poas literature using indices of financial
dependence is that we calculate our indices ofméiiz dependence based on a dataset of firms
included in our data-sample (i.e. French firms) &mdhe data-period under estimation, rather than
relying on the indices computed by Rajan and Ziegdbr the 1980s-1990s. The table with the
resulting index is available in Appendix to the papndeed demand for durable and investment goods

is volatile over the cycle. Hence external finahdependence could just be correlated to producing
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investment and durable goods. The inclusion ofosdone fixed effects (on a monthly basis) allows

us to control for such sectoral volatility over thele.

Finally, in equation (2) we identify the impact thie financial dependence on the mid-point growth
rate of firms’ exports by interacting our indicatof financial dependence, whose construction has
been discussed in the previous paragraphs, witlsifleeof firms. For robustness checking purposes
we will furthermore replicate these estimationssection 5 using the alternative method of grouping
firms within quantiles discussed in Section 2 whikbased on firms’ diversification of exports ®ith

than exports’ value.

Two previously mentioned constraints restrict tr@mple of firms on which estimations are
performed. First, information on the sectoral dethsmot available for all destinations but only o
subset of 52 countries. Second, not all HS2 sectmain a sufficiently large number of firms pnese
in Amadeus to be representative enough. We keefy&dS2 sectors for which Amadeus reports

more than 30 firms in 2007.

We now proceed to illustrate the estimation resaftEEquation (1). The coefficients reported in
column (1) of Table 4 point to the fact that snfiaths record an export growth slightly lower théue t
group of largest firms, when controlling for thentend addressed in the relevant sector and
destination marketd{import). This result is robust to the introduction of etltontrols as shown by

the results reported in columns (2) and (3) of &abl

In column (2), we report the coefficients for thatimation where the occurrence of the crisis is
interacted with the size of the exporter relatigetiie sectoral average. Column (3) reports results
where the dummyrisis uses October 2008, unlike results in columnsygre the starting date for
the crisis was assumed to be May 2008. All inrakults for all the above specification indicatatth
size ultimately did not matter: the differencesestimated parameters are not significant. Thisltresu
confirms what we already found through the shitirehapproach that we used to carry out the

correction of the mid-point growth rates.
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Summing up, a first conclusion is that differenoeghe size of exporters do not provide the key

explanation for the differential impact of the @isn individual exporters.

We now turn to a complementary explanation, whilthie role of external financial dependence of
individual exporters. We consider the October 2@0&ting date for the crisis. Two alternative

measures of financial dependence are considered.

Firstly, in column (4) of Table 4, we regress théd4moint growth rates on external financial
dependence, measured by cash flow over value atutkéfinancial charges over turnovetepfi2) of
the HS2 sector of main activity of the firm. Thesm is interacted with the size of the firm. Adalital
explanatory variables used in this specificatiodlude the interaction of these two terms with the

crisisdummy.

The resulting coefficients clearly indicate firsthat there is no significant difference in the aopof
the crisis by size quantile, confirming our prewaesult. Secondly, one hardly finds any difference
between the impacts eectoralfinancial constraints on firms of different size“normal” times. The
positive parameters obtained on the four variablesracting ofldepfi2 with q1,..q4indicate that,
notwithstanding differences in size, French experteelonging to sectors extensively relying on
external finance have a competitive advantage amare more. Thirdly, this advantage reverses
during the crisis: the estimated parameter on theraction ofcrisisl with Idepfi2 and q1,..q4is
negative and not significantly different across thiferent quantiles of size. Similar conclusions,
though with less statistical significance can baaar from column (5) relying on a different indicato
of financial dependence, including additionally th&o of capital employed over fixed assetsdfi3.
The estimations are also robust to a change istdréing date assumed for the crisis (May instdad o

October 2008). Results are presented in Appendixe@aper.
-- Table 4 about here --
To sum up our results thus far:

- The crisis has impacted firms of different size rdygewhen controlling for the sectoral

dimension of the turmoil.
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- Firms exporting in sectors highly dependent on ree finance are structurally
advantaged in a financially developed country saghrance. Other things being equal,

their export growth is above the average, whatthair individual size.

- The crisis has severely hit firms in sectors redyam external finance, irrelevant of firms’

size.

Interestingly, we can compute the effect of theisriwhen the indicator of financial dependence is

held at its mean, the $@nd the 98 percentile. This is done in Table 5, for bdépfizanddepfi3

Let us firstly concentrate on the left-hand side tké Table, corresponding tdepfi2 Before
commenting these results, it is worth reminding tha different distributions are considered here.
On the one hand we are interested in the distdbutif exporter size within each sector (HS2). We
have four quantiles of exporters, defined as alusieg the criterion of total value of exports. @e t
other hand, we have deciles of financial dependeriche sectors themselves. The two financial
dependence indicators are constructed using ingwifirm-level data, but they apply in the same
manner for every exporter within a sector. We da imbroduce in the estimations individual

characteristics of exporters in terms of finandigppendence.

Concerning the dynamics of exports for firms beloggo different quantiles, the estimation results
suggest that the group of smallest exporters facgightly lower exports’ growth over the period of
estimation, but the impact of the crisis is simdaross the four quantiles. On the contrary, betang

to an HS2 sector ranked in the top decile in tesfminancial dependence has a strong negative bias
on the export performance of the firms, whateveirtgize. This result contrasts with a negligible

mean effect on the exporters belonging to the ke@stcially dependent sectors.

-- Table 5 about here —

Another potentially important determinant of expgost performance is their specialisation in
intermediate goods. Sectors producing goods tleagxétensively used in intermediate consumption by

other sectors could have been more impacted by tithae crisis (Levchenko et al., 2009).
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Downstream linkages could have played a role in tla@smission of the drop in activity, as
inventories contraction took place. We use Fremghut-output tables for 2006 provided by Eurostat
and compute the share of downstream uses (inclugyngself) of each sector. We allocate each
individual exporter to its main NACE sector ovee theriod and add this variable of downstream
linkages and its interaction with the crisis dumtmgpecification (2) in column (6) and (7) of Talle
Let us stress again, before turning to the rebalt we capture here a sectoral characteristic vbder

at the level of the NACE classification.

The negative coefficient on the interaction of mdicator of downstream use and the crisis dummy
indicates that exporters belonging to sectors lgrgesed as intermediate consumption have

underperformed during the crisis.

Interestingly, this control variable is significatéspite the presence of both the sectoral demand o
the destination market and the time-varying setfiorad effect in the regression. This is due te th
use of two different classifications: individuatrfi exports are classified according to HS2 headings
while each firm is associated with its NACE seatdren it comes to measuring the dependence on
downstream use. The two classifications are ndhédfat the same degree of detail, and they do not
match. The underlying rationale of the HS is tossify traded products, while the NACE is a
classification in terms of activity. This leadsitaperfectly controlling for characteristics of thectors

in terms of demand or specific shocks, when theésHsed. All in all, our additional variable may be
able to better capture the sectoral compositioecefissociated with the crisis as compared tonks o
relying on the HS classification. Some sectorsnbtérimediate goods have been severely hit by the

crisis and the related drying of credit. These saewstors also depend heavily on downstream uses.

Beyond this debate, what is important to our analyere is that the inclusion of this additional

control variable does not change our conclusioandigg firms’ size and financial dependence.

5- Robustness check defining the quantiles in terntf diversification

> The industrial sectors most dependent on downstrases are “Other mining and quarrying
products’, "Wood and products of wood ’, "Other moetallic mineral products’ and "Fabricated
metal products, except machinery and equipment’.
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We have so far relied on quantiles defined on #ssoof the relative value of individual firms ex{so
within a HS2 sector. Accordingly, contributions tbhe mid-point growth rates calculated are
dependent from this assumption. Also, even if itiea 4 we address the growth (and not the level) o
individual exports, our results might be sensitivehe allocation of our exporters across quantiles
order to control for the sensitivity of resultstt@ allocation of firms to given quantiles, we rethe
estimations of section 4 using the alternativeedgon of definition for the quantiles previously
discussed, i.e the diversification of individuapexts, calculated as the number of elementary n&rke
(CN8 positions x destination countries) per Frefiom within a HS2 sector. The 1 percent most
diversified exporters in each HS2 Chapter congt#tat single cluster, which we call Group 4. Group 3
comprises exporters in the 95-99 percentiles. Gbwomprises exporters in the 80-95 percentiles.

The remaining bottom 80% exporters belong to Group

We firstly replicate our decomposition of exporbgth over the period 2008M1 to 2009M4 in a
positive extensive margin (entry), a negative esitenmargin (exit), a positive intensive margin and
negative intensive margin. Results are shown inifei@ (to be compared with Figure 4) for entry, in
Figure 10 (resp. 5) for exit, in Figure 11 (respfd¥ the positive intensive margin and in Figu 1

(resp. 7) for the negative intensive margin.

Two main results can be drawn from the comparisbthese figures. Firstly, as expected, there is
much change for entry and exit. Using the critenbmalue to rank the firms, the largest firms liael
largest positive contribution to entry. This resigltnow reversed: the one percent most diversified
firms contribute only marginally: we do face chaons in their own export niche, hardly changing
their strategy during the turmoil. On the contratlye least diversified firms, exhibiting limited
duration of their exports on their elementary m&skeontribute largely.. The same explanation
pertains to the contribution of exits. The lessedsified firms contribute the most to exits, white
most diversified contribute only marginally. Thetdat keep their portfolio of markets rather constan

and ultimately contribute at most to their weightlie total value of exports.

The second key observation is that the positiversghtive intensive margins are much less affected

by our change of metric. The largest firms in valas well as the most diversified are the main
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contributors. The only difference is that the ciimittion of the first percentile is reduced, whilet
contribution of the last percentile is increasedhadtVwe see now is that diversified large firms,
exporting many products to many markets face a plating of their sales on all markets similar to
the one faced by firms exporting large values. iThegative contribution is still 17% at the endloé

period considered, to be compared with 25% withctiiterion of value.

All in all, given the overwhelming contribution dfie intensive margin to the total change in French
exports, our conclusions are fairly robust: thgdaand diversified exporters account for most ef th

drop in French exports during the turmoil.
-- Figure 9 about here --
-- Figure 10 about here --
-- Figure 11 about here --
-- Figure 12 about here --

The next robustness check is to perform the sHiéires correction using this new criterion of
diversification. Results are given in Table 6, ®dompared with Table 3. As in the estimations with
quantiles defined in terms of export value, theanrexted growth rates in the left hand side pahel o
Table 6 point to a large difference between theu@r (here the least diversified exporters) and
Group 4 (the most diversified exporters): on averagApril 2009 the least diversified exporters éav
recorded a —26.2% drop in their exports, and thetrdiversified exporters a —32.4% drop. Also as
with the definition of quantiles in terms of exporalue, the correction for the sectoral and
geographical composition of exports magnifies tegative impact of the crisis on the least diveesifi
exporters (-28.4%). On the contrary, correctingtf@er geographical and sectoral orientation of etspor
smoothes the mid-point growth rate computed fomtlest diversified exporters (-29.9%). Overall, our
conclusions are robust to this change of criterwdnclassification of firms and there is limited
evidence of a differential impact of the crisiswall diversified and poorly diversified exporterbien

one controls for the orientation of their exports.

-- Table 6 about here —
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The last step of our robustness check consisteplicating our econometric estimates using the
definition of quantiles of exporters in terms opext diversification. Results are shown in Tablén7.
column (2) we observe that the lower performancéeims of export growth no longer affects the
guantile of the smallest firms, but now the two mfilas of the least diversified ones. More
importantly, here again, there is hardly a sigaificdifference in terms of impact of the crisistba
four quantiles of exporters. If a difference ishie captured, it is beneficial to the least divezdif
exporters. The latter result is in line with thepkexation referred to above: some large and resilie
exporters may be little diversified. These resals confirmed in column (3) when the starting point
of the crisis is supposed to be October 2008. dlron (4), we introducddepfi2 Results are
qualitatively similar to the ones presented in €l Exporting in a financially constrained sector
provides in general a competitive advantage in abrtimes, whatever the diversification of the
exporters. As regards the magnitude of such effedifference must be made wit