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Abstract

This paper investigates the determinants of countries export performance looking in particular & the
role of internationa product market linkages. We begin with a novel decomposition of the growth in
countries exports into the contribution from increasesin external demand and from improved internd
supply-side conditions. Building on the results of this decomposition, we move on to an econometric
andyss of the determinants of export performance. Results include the finding that poor externa
geography, poor interna geography, and poor inditutiond quality contribute in approximately equal
measure to explaining Sub-Saharan Africa s poor export performance.

Keywords. Economic Development, Economic Geography, International Trade
JEL Classification: F12, F14, 010

This paper was produced as part of the Centre’' s Globdisation Programme

Acknowledgements

Stephen Redding and Anthony J. Venablesareboth members of the Centrefor Economic Performance
and Department of Economics, London School of Economics and both are ffiliated to CEPR.
Tocontact:  sj.redding@lseac.uk http://econ.lse.ac.uk/~sredding/

aj.venables@lse.ac.uk http://econ.lse.ac.uk/staff/av

Published by

Centre for Economic Performance

London School of Economics and Political Science
Houghton Street

London WC2A 2AE

© Stephen Redding and Anthony J. Venables, submitted July 2002
ISBN 0 7530 1586 2

Individua copy price: £5


https://core.ac.uk/display/93039?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Explaining Cross-Country Export Perfor mance:
|nternational Linkages and Internal Geography

Stephen Redding and Anthony J. Venables

September 2002
1. Introduction 1
2. Theoretica Framework 2
3. Sources of Export Growth: Decomposition 5
3.1 Daasourcesand samplesize 5
3.2  Export growth decompositions 6
3.3  Regiond effects 9
4. Regiond Trade Intengties 10
5. Determinants of Export Performance 12
51  Theory 13
52  Edimation 15
5.3  Effectsby region 17
6. Concluding Comments 18
Tables 20
Fgures 27
Appendix 29
Endnotes 35
References 36

The Centre for Economic Performance is financed by the Economic and Socid Research Council



1. Introduction

There have been wide variations in countries’ export performance over the last quarter century.

E. Adan countries have seen real exports increase by more than 800% since the early 1970s, while
those of Sub-Saharan Africa have increased by just 70%. This divergent performance has raised
concerns that, while some countries are benefiting from globaisation others are, a best, passed by.
This paper investigates some of the determinants of these divergent export performances, looking in
particular at the roles of externd and internal geography.

Geography might be expected to affect performancein severa ways. Oneisthat the strength
of international demand linkagesvariesacross countries. Countriesin E. Asa have been at the centre
of afastgrowingregion, this creating growing import demand. Givendl weknow about theimportance
of distance asabarrier to trade, the export opportunities created by these growing import demandsare
likely to be geographicaly concentrated, cresting spillover effectsbetween countriesin theregion. We
messure these effects by developing a theoretical model of bilateral trade flows and using gravity
techniques to estimate the model’ s parameters. This enables us to decompose each country’ s actud
export growth into two parts. One is based on the country’s location relative to sources of import
demands, which we cdl the country’s ‘foreign market access. The other is due to changeswithinthe
country, which we cdl ‘supply capacity’. We find that a substantid part of the differentia export
growth of various countries and regions snce 1970 can be attributed to variationsin the rate at which
their foreign market access has grown.

Changes in countries’ foreign market access arise because of changes in aggregate import
demand from other countries — particularly countries that are close. There may aso be particular
regiond effects ariang, for example, from regiond integration agreements. We therefore refine our
modeling to dlowfor the intengty of intra-regiond trade to differ fromtrade asawhole. These effects
are podtive for Europe and negative for Sub-Saharan Africa. They aso exhibit Sgnificant changes
through time, with increasing intra-regiond intensities in North Americaand in Latin America

Having separated out the foreign market access and interna supply capacity contributions to
export growth, we then investigate the determinants of each country’s supply capacity. We develop
asmple theoretical structure to show how it depends on countries interna geography, on measures
of their business environment (such as ingtitutiona qudity) and aso — in equilibrium — on their foreign
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market access. This providesthe basis for econometric estimation of countries export performance
as a function of therr foreign market access, interna geography and ingtitutional quality. All three
characteristics are sgnificant and quantitatively important determinants of export performance. Weuse
our results to explore the performance of different regions, and show how amogt al of Sub-Saharan
Africa’s poor export performance can be accounted for by poor performance in each of these
dimengons.

The paper is organised as follows. The next section outlines a theoretical framework, and
Section 3 constructs the measures of foreign market access and domestic supply capacity. The
contribution of each of these measures to regions export performance is reported. So too are inter-
regiond linkages, giving the contribution of each region to the foreign market access growth of each
other region. Section 4 extends the analysis to a more detailed investigation of intra-regiond trade,
showing how the intengty of this trade has changed through time. Section 5 endogeniseseach country’s
supply capacity. A smpletheoretica framework is developed and provides the export equation that
we econometricaly estimate to establish the effects of foreign market access, internal geography and
inditutions

2. Theoretical Framework

Gravity modds offer an explanation of countries' trade flows in terms of export and importer country
characterigtics, and ‘ between country’ information, particularly distance. Our main task in this paper
isto separate out the contributions of these different forces, and thereby identify the foreign market
access and supply capacity of each country. Thegravity modd iscong stent with dternative theoretica
underpinnings (see for example Anderson, 1979; Deardorff, 1998 and Eatonand Kortum, 1997) and
herewe start by devel oping one of them, namely atrade model based on product differentiationderived
from a congtant elagticity of subgtitution demand structure.

The world consgts of | = 1,...R countries, each of which can produce arange of symmetric
differentiated products. For the moment we take the range of products produced ineach country and
their pricesas exogenous, Section5 dedswithgenerd equilibrium. Product differentiation is modelled
inthe usua symmetric congtant eladticity of subgtitution way; F isthe dadticity of substitution between
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any pair of products, implying a CES utility function of the form,

- -1
U, = [EEaa o0, o, @

where n; isthe set of varieties produced in country i, and x;; isthe country j consumption of asingle
product variety from thisset. Dud to this quantity aggregator isaprice index in each country, G;,
defined over the prices of individua varieties produced in i and soldin j, py;,

6, = [S gy @

Given country j’stotal expenditure on differentiated products, E;, its demand for each variety is, (by
Shephard’ slemma on the price index),

1, = Py BGTD. ®
Thus, the own price adticity of demand is F, and the term EJ.GI" -1 gives the postion of the
demand curve in market j.

We assume that dl country i varieties have the same producer price, p;, and that the cost of
delivery to market j givespricep; = p; t;T;; t;. t; and t; are the ad valorem codt factorsin getting the
product to and from the border in countriesi and j and T;; isthe cost of shipping the product between
countries. Thus, t; and t; capture internal geography, and T;; the external geography of trade flows.

Employing the usud iceberg assumption, the value of total exports of country i to country j is

therefore

npx, = np, Ty °BG . (@)

Thisequationfor bilaterd trade flowsprovides abasis for estimation of agravity trade modd. Theright
hand side of this equation contains both importer and exporter country characteristics. The term
EJ(G ,/t,)“ = 1iscountryj ‘market capacity’; it depends on total expenditureinj, oninternal transport
costst;, and onthe number of competing varieties and their prices, this summarised in the price index.
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On the supply side, the term "t(Ptt:}l- ® messures what we refer to asthe *supply capacity of the
exporting country; it isthe product of the number of varietiesand thair price competitiveness, suchthat
doubling supply capacity (given market capacities) doubles the value of sdles* Wewill denote market
capacity and supply capacity by m;, and 5 respectively, o

m, = E‘(Gi/t)“' 1 5 = nt(pttr)lw. (5

From (4), bilaterd trade flows can be expressed smply as the product of exporter supply capacity,
importer market capacity, and the term(Tv)l' ¢ whichmeasures bilaterd transport costs betweenthem:

npx, = gi(Tv)l"’mj. (6)

We are concerned with each country’s overdl export performance, i.e. its exports to al
dedtinations, npx, = n,pE ot g This depends on the country’ s supply capacity and itsaccessto
foragn markets. Wetherefore definecountry i’ s* foreignmarket access', F;, asthe sum of the market
capacity of dl other countries, weighted by the measure of bilatera trade costs in reaching supplier i,

Fo= ), @ m (7)

Thisis atheoreticaly well-founded versionof the old concept of ‘ market potentia’ (Harris, 1954). It
enablesthe total vaue of exports of country i, V;, to be expressed asthe product of the country’ ssupply
capacity and foreign market access:

v, = "fzmxy = ":@F:)""Em (T#ti)l- G'EIGIO-I = sF, (8)

Andogous to foreign market access is the concept of ‘foreign supplier access, H;, defined
as the sum of the supply capacity of dl other countries, weighted by the measure of bilatera tradein
reaching supplier i,



H= ) 0 TPos ©)

This measures proximity to sources of export supply, and the tota vaue of imports of country i, Z;, is
the product of its market capacity and foreign supplier access,

Z,=mH, (10)

Equations (7) -(10) relate observed exports and imports, V; and Z;, to supply capacity s;, market
capacity my, foreign market access F;, and foreign supplier access, H;. They provide the basis of the
decompositions of the next section.

3. Sources of Export Growth: Decomposition

A key feature of theoretical models of product differentiation and trade costs is the existence of a
pecuniary demand effect across countries (whencombined withincreasing returnsto scae, this results
in the so-called ‘home market effect’). An increase in expenditure on traded goods in one country
raises demand for traded goods in other countriesand, because of trade codts, the size of this effect is
much greater for neighbouring countries than for distant countries. To what extent can countries
differential export performances be accounted for by differencesinthese demand conditions, and how
much by shifting internd supply response?

3.1 Data sourcesand samplesize

Dataonthe vdueof bilaterd trade flowsfor 101 countries during the period 1970-97 are obtained from
the NBER World Trade Database (Feenstraet d., 1997; Feenstra, 2000). We are concerned withthe
growth in real value of countries' exports, and the current dollar data in the NBER World Trade
Database are therefore deflated by the US GDP deflator to obtain a measure of red trade flows. A

5



country’ smarket and supplier access depend on its trade with al other countries, and thesetrade data
have the advantage of being available for alarge cross-section of countries. We combinethetrade data
withinformationon geographical characteristics (eg bilatera distance, existence of a common border)
and data on GDP and population from the World Bank. See Appendix A for further detalls.

Itislikeythat thereare substantia year-on-year fluctuations inbilaterd trade flows- particularly
for amdl countries- and we are concerned here with the determinants of long-run real export growth.
Therefore, inthe empiricd andyssthet follows bilaterd trade flowsare averaged over 4-year periods.
With 28 years of data, thisyields 7 periods of andyss.

3.2 Export growth decompostions

We gart with amechanica decompostion of the growth in countries' total exports. Given observed
vaues of totd exports and imports, V; and Z;, and values of hilatera trade codts, (Tv)l' @, equations
(7) - (10) are4Requationsin4Runknowns (m;, 5, F;, and H; for dl i). Thus, given vaues for exports,
imports, and bilatera trade costs, this systemof equations can be solved to obtain measures of market
capacity, supplier capacity, foreign market access, and foreign supplier accessfor adl R countries.?
Measures of bilateral trade costs are obtained from gravity equation etimation. Equation (6)
inthe mode impliesa relationship between bilatera trade, supplier capacity, and market capacity. We
edimate this rdationship usng bilatera distance and adummy for whether countries share acommon
border. Supplier capacity and market capacity are controlled for respectively using an exporter country
and importer partner dummy.® The estimation results are summarized in Table 1, and we take the
predicted vaues for bilateral trade costs from this equation as our measures of trade costs: thus,
(Tv)l'“ = dz‘st: .cxp[?bord#], where dist; is the distance between a pair of countriesi and j, and
bord; is adummy variable that takes the value one if the two countries share a common border.
These measures of trade cogts are then combined with information on countries’ total imports
and exportsto solve the system of Smultaneous equations (7) - (10) for dl countries market capacities,
supply capacities, foreign market access, and foreign supplier access. Thisimplies, of course, that the
product of each country’s supply capacity and foreign market access (FMA) exactly equasits actud
exports (and andogoudy on the import side), permitting an exact decomposition of actud export

volumes. Andterndive approachwould be to use the estimates of the exporter country and importer
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partner dummies obtained from the gravity equation as measures of market capacity and supply
capacity. Thisaternative approach was used in another context by Redding and Venables (2001) and
isadopted hereasarobustnesstest. We find a high degree of correl ation between measures of foreign
market and supplier capacity constructed from solving the system of equations for dl countries total
imports and exports and those constructed based on estimates from bilaterd trade flows.*

The results for 101 countries are reported in Table Al of the Appendix and, to provide a
broader overview of the sources of export growth, we aggregate country results for 9 geographical
regions. Eastern Europe; Latin America; Middle East and North Africa; North America; Oceanig;
South-East Asa; Other Asia; Sub-Saharan Africa; and Western Europe. Thus, R, denotes the set of
countries in region k, and the foreign market access of the region is Smply FR: = Eu__xk F,. The
upper two panels of Figure 1 give the evolution of FMA for each of the regions, while the lower two
panels graph the time-series of supplier capacity (the sum of the capacities of countriesin the region,
expressed rddiveto itsinitid vaue).

Theinitid ranking of regions has East and Western Europe having the highest level of FMA; the
Eastern European position is not as surprising as it first seems, because supply capacity captures
countries’ internd characteristics, and FMA measures where countries are relative to world import
demands. These regions arefollowed by North America. Looking at the upper right pand (and noting
the vertica scae) the initid ranking then proceeds as Other Asia, Sub-Saharan Africa, SE Ada and
Oceania. Theobviousfegture of thetimetrendistherapid growth of SE Asa(overtaking Africa, Other
Asaand Latin America), and the acceleration of Other Asain the second period.

Turning now to growth, the proportionate growth rates of supply capacity and foreign market
access compound to the observed growth of exports® Intuitively, the decomposition of export growth
into these two components reveds the extent to which a country’s export growth is due to improved
supply performance withinthe country itsdf or increases in import demand intrade partners. Appendix
Table Al reports the decompostion for each country, and Table 2 of the text gives the regiond
aggregates. Thefirst rowsof Table 2, the benchmark case, report the rate of growth of overal world
exportsineach period and the growths of supply capacity and market capacity that would be observed
if dl countries had identica export performance.

A number of resultsstand out. S.E. Asian countries experience export growth much faster than
the benchmark in both periods. In the first period this was driven particularly by supply capacity
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growth, and in the second FMA growth becomes relatively more important. Looking at individua
countriesin SE. Asa (Appendix Table A1) showsthat FMA growth was generdly faster in the firg
period than in the second. For some of the earlier developers supply capacity growth dowed sharply
in the second period (eg Japan, Taiwan, Kored) while the later developers experienced a dramatic
increase in second period supply capacity growth (eg Philipines, Thailand, Vietnam).®

Other Asia experienced below world average export growth in the first period, but thisis
acocounted for by significantly faster than benchmark market access growth coupled with much dower
than benchmark supply capacity growth. Thisisin sharp contrast to the second period where market
access growth close to the benchmark was associated with supply capacity growth at twice the
benchmark, giving overal export growth of nearly twice the world rete.

Latin Americashows arather opposite picture. Sightly better thanbenchmark market access
growth in both periods was associated with strong supply capacity growthinthefirst period and weak
growth in the second. Results for the Middle East and North Africa aggregate are dominated by oil-
exporters, while those for Sub-Saharan Africa elaborate on afamiliar sory. Taking the two periods
together, the contribution of FMA to Sub-Saharan Africa’ s export growth was nearly 20 percentage
points below the benchmark case, suggesting the importance of geographicd location in explaining the
region’spoor export performance. However, supply capacity grew lessfast than the benchmark in both
periods, and postive export growth in the second period was achieved by market access growth
offsetting a reduction in supply capacity.

The main messages from this section are then, that both levels and rates of change of foreign
market access vary widdy across countries and regions. Foreign market access levels in Western
Europe are nearly three times those in Sub-Saharan Africa. Thus, taking as given supplier capacity,
FMA plays an important role in accounting for export performance. In generd equilibrium, there will
typicaly dso be an endogenous response of supplier capacity to externa conditions, and we consider
thisidea further in Section5. Before doing so, welook in more detail at the regiona structure of FMA
growth.

3.3. Regional effects



The decomposition of Table 2 looks at each country’s FMA growth, but does not divide the sources
of this growth geographicaly. How much FMA growth do countriesreceive fromthe performance of
other countries in their own region, and how much from, say, a growth in North American market
capacity?

A country’ s foreign market access can be divided according to geographica regionsin which
the markets are located, and expressed as the sum of the access to markets in each region. Thus if
Ff‘ IS the market access derived by country i from region k, then

FRreY, o @) om, od Fo= FR+Fl+ +F= (11)

Changesin Ff‘ can be computed for each country, and the fina two columns of Appendix Table A1
report, for each country, the contribution to FMA growth of the country’s own region and of other
regions in aggregate.

Weconcentrateonresultsnot for individua countries, but for their regiona groupings. Thus, F;*

is the market access derived by dl countriesin region R from region k, given by

Fpt= Y o F od Fy = P +Fpi+  +Fpe (12)

The change in the market access of region R can be decomposed into the contribution of regions k

according to,

R R AV S
Afr ||| A% Fot Py || AR (13)
o \Fr)| 7 o )| P

where there are two components to the contribution of each region. Region R, may make a large

contribution to region R's FMA growth ether because it condtitutes a large share of the country’s

FMA, (F:.'/FRI) , or because thereis rapid growthinmarket demand inthe countries making up that



region, ( AF:.'/F;:.') .

Results are reported in Table 3a, for the period as awhole, and in 3b and 3c, for the two sub
periods.” Reading across the first row of the tables we see that North America derived virtudly al of
itsFMA growth from itsdf. This reflects the fact that the Canadal s FMA islarge rddive to that of the
United States (FMA captures access to markets other than one's own), and the United States
conditutesan extremely large share of Canada’ sFMA. Canadabenefitsmuch morefrom beinglocated
close to the USA than the USA benefits from being located close to Canada, and own region FMA
growth in Canada thus accounts for over 98% of totad FMA growth.

Latin America was much more dependent on FMA growth from outside the region — dmost
entirdy so in the firg period. Of these extra-regional sources, North America is far avay the most
important. Turning to Europe, Western Europe provides the source of FMA growth both for itself and
for Eastern Europe.

The driking features of Sub-Saharan Africa are the negative contribution of the own region
effect, and the lack of adominant externa source of FMA growth. North Americawas most important
inboth periods, followed by Western Europe, and augmented in the first period by FMA growth from
the Middle East and North Africa

The Adanfiguresillugrate two main points. One is the dominant role of intra-regiond linkages
withSE Asa, and the other isthe growthinthe importance of SE Adafor Other Asa. Thisarisespartly
from the growing import demands of SE Asia and partly also from the westwards expansion of
economic activityinthe SE Asaregion. Itisaso interesting to look down the SE ASa columnintable
3B, indicating the contribution of thisregionto FMA growth in other regions; the region now provides

amgor potential source of demand for African exports.

4. Regional Trade Intensities

Inthe gravity modd used so far trade frictions between countries are measured smply by distance and
whether or not the countries share acommon border. In this sectionwe present a brief exploration of
the importance of regiond trading, by alowing the costs of trading within aregion to differ from those
of trading between regions.
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To capture the idea that the costs of trading within a region may differ from those of trading
between regions we augment the distance and border effects with dummiesfor whether two countries
lie within the same geographica regions. Thus the measure of bilateral trade costs becomes
(T‘.’.)l"’ = dist: .nzch[?bomlﬁ]lqP e:p(¢rr=gion”) where N, is the coefficient on the dummy for
whether countriesi and j liewithin region r. This specification dlows for differencesin trade costs on
within-region transactions and between-region transactions in a genera way that imposes a minimal
degree of dructure on the data. At the same time, we are able to andlyze how the coefficient on the
within-regiontradedummy changesover time and relate these changesto expliat policy-based attempts
at regiond integration, including for example NAFTA and the European Union.

The results of estimating the gravity equation including the within-region trade dummies are
reported in Table 4. As shown in the table, the within-region trade dummies are jointly Satigticaly
ggnificant at the 10% levd indl periods, and ther leve of joint statistical Sgnificanceincreases markedly
over time. The dummies capture anything that affects the ease of trading within the region, and it isnot
therefore surprising that some of the estimated coefficientsare negative, particularly a the beginning of
the sample period. Sub-Saharan Africaisacasein point, where arecent literature has emphasized the
importance of physica geography and infrastructure inexplaning trade and development in Africa(see,
for example, Amjadi, Reincke and Y eats, 1996; Gallup et a., 1998 and Limao and Venables, 2001).
Africahasfew East-West navigable riversto facilitate water-borne trade within the continent, and there
ismuchevidenceof lowlevesof transport infrasiructureinvestment that may impact particularly severely
on within-region trade. Internationd politica conflict and patterns of pecidization clearly dso play a
role. For examplein the Middle-east, within-region conflict and the importance of petroleum exports
to industriaized countries outside the region generate a negative estimated within-region effect.

Over time, we observe a systematic increase in the estimated vaues of dmog dl the within-
region effects. This provides evidence of the increasing regiondization of internationd tradethat does
not rely ona particular parameteri zation of the regiond integration process. Nonetheless, oneimportant
explanation for increasing regiondization is clearly the proliferation of Regiona Preferentid Trade
Agreements. Thisisparticularly clear for North America. Here a the beginning of the sample period,
we find a negative within-region effect, which may reflect policiesof import substitutionin Mexico that
particularly restricted within-region trade or the fact that the capitd cities of Canadaand United States

(on which our measures of distance are based) are closer than the true economic centres (taking into
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account the whole digtribution of economic activity). Nevertheless, over time we observe arisein the
estimated within-region effect that is both large and datidticaly sgnificant. Thus, the estimated
coefficient becomes positive and gatisticaly dgnificant inthe period 1990-3 duringwhichNAFTA was
signed.

The exception is SE. Adawherethe intra-regiond effect diminishessharply throughtime. This
does not reflect diminishing intra-regiond trade, but rather the particularly rapid growth of trade with
countriesoutsde the region. Thus, it shows the extent to whichthe region’ strade was becoming more
externdly rather than interndly oriented over the period.

Other examples of theimportanceof trade policy in shaping regiond integrationinclude Western
and Eastern Europe. In Western Europe, we again observe a sysemdtic rise in the estimated within-
region effect over time. In Eastern Europe, the value of the within-regioneffect followsaninverted U-
shape, rising between the 1970s and 1980s congstent with the policies of COMECON in stimulating
trade withthe former Soviet bloc and dedining markedly inthe 1990s fallowing the fdl of the Berlinwall
and the abandonment of the COMECON system of public procurement and trading preferences.

5. Determinants of Export Performance

We have so far undertaken decompositions based on the identity that a country’s exports are the
product of itssupply capacity, s, and foreign market access, F;. We now turn to the next stage of the
andyds, asking the question: what determinessupply capacity? We expect that it dependson anumber
of underlying country characteristicsinduding country size, endowments, and interna geography. It will
aso depend, in equilibrium, on foreign market access, sincethisis one of the variables that determines
the potentia return to exporting. Our objective in this section is to econometricaly estimate the
importance of these factors. We contribute to a growing literature on the role of geography in
determining the ratio of trade to income (see, in particular, Frankel and Romer, 1999; L eamer, 1988
and Wei, 2000).
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5.1 Theory

In order to endogenise supply capacity we have to add to the materid of Section 2 some genera
equilibrium structure of the economy. From equations (8) and (5) the quantity of country i’s total

exports of asingle variety, x, = Em Xy are given by
x, = @p,)'ﬂ(ti)l'wi. (13)

We summarise the genera equilibrium of the economy by assuming a production possibility frontier
between exports and other goods. Expanding the volume of exports produced moves the economy
around the production possbility frontier, changing the price of exports, as expressed in the following
relaionship:

p; = ctw[ntrt/at)‘ (14

G isameasure of comparative costsinthe export sector and g; isameasure of the 9ze of the economy.
Resources used in the export sector are proportiona to the volume of its output, n;x;, and their impact
on the economy depends on their magnitude relative to the size of the economy, a. The function w(),
w $ 0, captures the fact that as the export sector expands it draws resources out of other sectors of
the economy — import competing and non-tradeable activities. Drawing resources out of other sectors
tends to bid up their prices, raising costs and hence price in the export sector. Logarithmicaly
differentiating (13) and (14) gives,

£ =-cpt+t(1-ox +F,

(15)
p=oAt+s-3) +e

where ? denotesaproportiona change and T isthe eladticity of pricesinthe export sector withrespect
to the quantity of resources used in the sector.  Eliminating the change in price gives

2(1+ow)+owd = F-08+(1-0) +onA. (16)
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Thetotd value of exports, 7, = n,p,x, = s,,, (equation (8)) therefore varies according to,

P=f+p+2 = 1+0)A+%) +8- 04, (17)

where the second equation uses (15). One further step is needed, which is to specify whether export
volumes vary through changes in the number of varieties, n, or output per variety, X. Monopolistic
competition theory implies that equilibrium output per commodityisacongtant, £ = 0, in which case

we can use (16) in (17) to give,

?=|a+re)f+d-o) + owa-a)oo. (18)

At the other extreme, if the number of varieties that can be produced by a country isfixed, # = 0,
then

P = [ +o)f+ -0 + - Doa- 8|1 +ow). (19)

These equations form the basis of the econometric investigation, with variaion in terms provided by
cross-country observations. Notice that the coefficient on foreign market access in these equations is
not generaly equa to unity, reflecting the endogeneity of supply capacity. Thusif F islarge rdlaiveto
T (or, in the second equation if F > 1 and T > 0), then the coefficient on £ islessthan unity. High
levels of foreign market access are associated with a less than proportional increase in exports and a
lower level of supply capacity (SnceV; = § F;). This arises because increased demand for exports
encounters diminishing returns in the domestic supply response, bidding up p; . The coefficient on F
issmdler thelarger is T, this measuring a more tightly curved production possibility frontier.

Other terms in the equations are as would be expected. Cross-country varietion in internd
geography is captured by £, entering with negative coefficient providing F > 1. Domestic size, &,
increasesthe vaue of exports, athough not necessarily proportionately. And ahigh cost export sector
(@ reflecting weak comparative advantage) reduces exports.
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5.2 Estimation

The empirical counterpart to equations (18) and (19) takes the form:

(V) = Bo + By(GDP) + Byin(Popn) + Bgnl®) +Bint) + Ber, + it €, (20)

The dependent variable is the log of the value of exports. The log of GDP and of population are
included as two separate measures of country Sze, and F; is foragn market access as cdculated in
Section3 above. t; represents the interna geography of the country, and is measured empiricdly usng
the percentage of the population living within 200km of the coast or rivers (see Appendix for sources).

To capture the compardive costs of exporting in each country, ¢, we use a measure of
inditutiond qudity, as has been widdy used in the cross-country growth literature (see, for example
Acemoglu et d., 2001 and Knack and Keefer, 1997). The measure is an index of the risk of
expropriation (see Appendix), and a higher vaue of the index correspondsto better ingtitutiond quality.

Wedsoindudeaful set of dummiesfor the 9 geographical regions that control for unobserved
heterogeneity across regions in the determinants of export performance, induding other unobserved
indtitutions, features of technology, and characterigtics of regions.

Before presenting estimates of equation (20), a number of points merit discusson. Firg, the
measure of Foreign Market Access (F) included on theright-hand Side as a determinant of countries
export performance hasitsdf been constructed fromthe export data. Itisconstructed fromthesolution
of asystem of smultaneous equationsfor dl countries' total exportsand total imports, and any individud
country’ s exports enter this system of Smultaneous equations asjust one out of the 2R observations on
exports and imports. Furthermore, a country’s foreign market access depends on market capacities
in dl other countries, weighted by bilaterd trade costs (equation (7)). Nevertheless, to ensure that
shocksto anindividua country’ sexportsare not driving our measure of foreign market access, we dso
construct for each country an dternative measure that completdy excludes informetion on the own
country’s exports. In this aternative measure, F*, we exclude one country i at a time and solve the
system of equationsin (7) to (10) for the R- 1 other countriesj O i (excluding information on country
i’s exports to and imports from these other countries).  This yields measures of market cgpacity and

supplier capacity in dl other countriesj O i. Theaternative foreign market access measure for country
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i isthen congtructed as the trade cost weighted sum of these market capacities. Werepeet theandysis
for dl countriesi O R This aternative measure provides arobustness check, and the measure turns out
to be very highly correlated with the FMA measure of Section 4.

Second, theincome term, GDP;, may itsalf be endogenous. We consider two approachesto
thisproblem. First, weimpose atheoretical restriction that $, = 1, and take as the dependent variable
the export to income ratio, V, /GDP;. In this specification, we focus on the ability of the explanatory
variablesto explain variation in the share of exportsin GDP. Second, we use lagged values of GDP;
for the independent variable. We estimate equation (20) using the cross-section variation in the data
and focus on the find time period 1994/97. Here, the corresponding lagged income varigble is 1990-
93.

Estimation results are reported in Table 5. The first column givesour base specification, using
the lagged GDP variable. Asexpected the coefficient on GDPispostiveand highly sgnificant, dthough
a0 sgnificantly less than unity, reflecting the fact that large economies are less open than smaller ones.
This suggests that working with the ratio of exports to GDP as dependent variable would be
ingppropriate. The other Sze measure, population, isinggnificant.

We find a pogtive and datisticaly sgnificant effect of both externd and internal geography in
determining exports. The coefficient on In(F) is Sgnificantly lessthan unity, indicating that an increase
iNnFMA increases exportslessthan proportionately. Thisisinlinewiththe theoretical discussonabove
asthe expansioninexportsraises costs and prices in the sector, thereby reducing supply capacity This
findingisa so consgtent with the earlier work (Redding and Venables, 2001) whichshowsthat ahigher
level of FMA is associated with higher wages. The coefficient on the proportion of population within
100km of the coast or a navigableriver isaso Sgnificant and pogtive, capturing interna geography.
Smilar results are obtained if the proportion of population is replaced by the proportion of land area.
The measure of inditutiona quadity (risk of expropriation) hasa pogtive and gatidticaly sgnificant effect
on the trade ratio, consistent with an important role for the protection of property rightsin determining
countries ability to export.

The second columnof Table 5 gives results for the pecification with the export ratio takenas
independent variable. Coefficients onIn(F) and on internd geography are amilar to those in the firgt
column. However, the population term becomes negative and significant, and the coefficient on
inditutiona quaity becomes smdler and inggnificant. Thefact that smaler economies tend to export
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lessisbeing captured by the negative coefficient on population, and perhapsa so by negetive correlation
between indtitutiona quadity (now with asmaler coefficient) and per capitaincome,

Columns 3 and 4 repest the exercise with the aternative measure of foreign market access
discussed above, F*. Sgns and sgnificance levels are unchanged using this dterndive varidble,
athough the s ze of the coefficient on In(F*) is somewhat smdler than that onIn(F).

5.3 Effectsby region

We use these econometric estimates to shed light on patterns of export performance across the 9
geographica regions. To what extent arethe divergent performances of these regionsexplained by this
model, and which of the independent variables are driving the performance of different regions?

The expected value of exports by region k rddive to the expected vdue for the world,
E“Rtln(VQ - Eln(V"), can be expressed as a linear function of regiona deviations in independent
variablestimestheir estimated coefficients. Formaly, regression equation (20) implies that,

EBer (V) - Bla(P) = by + (@) + () + 0, (0) + 2,0, (21)

where :  istheregiond dummy of equation (20), and remaining terms are the regiona contributions of
the independent variables:

©y@) = By Bycpn(GDP) - E](GDF)) + By, plPopny ~ BinPopn,),
) = o,z - EF)),
2, = B,Biepnt) - EBE,
@) = BsB,ze, - Er).

(22)

Thus, e, (@) = BS(E"thcF,) - EilncF,)) isregionk’ SFMA, reldive to that of the world, timesthe
estimated coefficient on FMA. Terms "', (t) and ", (c) are the andagous measures for interna
geography and indtitutions, while size effects are combined in ', (a).

Weilludrate results for eachregioninFigure 2, where values are based on the estimates given
inthefirs columnof Table 5. Thefirst bar in each of the regiona boxes, labdled **, (V), istheregion’'s
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export performance relative to the world average once size effects have been conditioned out,
e, = E“.th(V,) - Eln(7) - &, (a). Remaning barssumto thisfirgt bar, sincethey divide ", (V)
into four components (see equation (21)). Bars three to five give respectively the contributions of
foreign market access, F, internd geography, t, and inditutions, c. The resdud, after controlling for
these factors, isthe regiond dummy :, illustrated as the second bar in each chart.

What do we learn fromthis decomposition? North America(including Mexico) has high trade
reldive to the world, givenitsincome and population. Thisisexplained partly by relatively good market
access and partly by indtitutions. It is offset by reatively poor internd geography leaving a substantia
unexplained resdud. Western Europe shigh leve of exportsisaccounted for by acombination of good
market access, good interna geography and good inditutions, leaving virtudly nothing to the residua
dummy variable. For Eastern Europe, the benefits of good market access and better than average
interna geography and ingtitutions are not fully reflected in the actud levd of trade, leaving a large
negative regiona dummy. Thisisconggtent withthe ideathat the legacy of communismduring the post-
war period has had a long-lagting effect on Eastern Europe’s exports, captured here in the regiona
dummy.

Sub-Saharan Africahas low trade volumes given its income level, and these are accounted for
by bel ow average performance ondl three measures, together withsome negative residud. Thus, each
of "'\ (F), "« (), "« (c) and : , account for between 20% and 30% of Sub-Saharan Africa slow vaue
of "* (V). Althoughwe are dble to explain some of the above average trade ratios in South-East Asia,
there remains a subgtantia pogtive resdua whichin part is likely to be explained by the entrepot
activities of Hong Kong and Singapore. The outcome for Oceania combines low market access with
good interna geography and inditutions.

6. Concluding Comments

Thechangesincountries export performance over recent decadesis symptomatic, at least, of the extent
to whichthey have succeeded in benefiting fromglobaization. The rea vaue of world exports doubled
betweenthe early 1970s and mid 80s, and doubled againfromthe mid 80sto late 1990s. Inthe second
of these periods Latin American exports went up by just 54%, Sub-Saharan Africa swent up by 10%,
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and those of the Middle-East and North Africafell by 16%.

This paper takes some stepstowardsunderstanding the determinants of cross-country variation
in both the levels and growth of exports. There are several man findings. First, geography crestes
substantia cross-country variation in the ease of access to foreign markets, and this is an important
determinant of countries’ export performance. For example, once country size factors are controlled
for, Sub-Saharan Africa has poor export performance, about one quarter of whichisattributable to its
poor foreign market access. Furthermore, the growth of foreign market access varied widely across
regions during the periods we studied. This accounted for some of the poor performance of regions
such as Sub-Saharan Africa, not neighboured by countries with fast growing import demand.

Second, export performance adso depends on interna geography, which is measured in this
paper by the proportion of the population close to the coast or navigable rivers. Looking a Sub-
Saharan Africa again, a further one-quarter of its poor export performance is accounted for by this
varigble.

Fndly, export performance aso depends on many other domestic supply side factors. This
paper takes a smdl step towards analyss of these by looking at the role of ingtitutiona quality in
determining exports. This, it turns out, accounts for afurther one-quarter of Sub-Saharan Africal slow
export levels. Perhaps the main contribution of this paper isto show to measure and control for the
externd and interna geographic factors that shape performance. Our hope is that once these are
successtully controlled for then research will be better able to identify domestic factors (some of them
subject to policy control) that also determine export performance.
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Table 1. Bilateral Trade Equation Estimation (Country, Partner Dummies)

In(X;) 1 2 3 4 5 6 7
Obs 9981 9981 9981 9981 9981 9981 9981
Period 1970/73 1974/77 1978/81 1982/85 1986/90 1990/94  1994/97
In(dist;) -0.831 -0.866 -0.882 -0.883 -0.853 -0.866 -0.866
0.072 0.062 0.059 0.061 0.05 0.05 0.046
bord; 0.532 0.494 0.483 0.449 0.528 0.607 0.688
0.179 0.157 0.154 0.16 0.146 0.151 0.152
Country dummies yes yes yes yes yes yes yes
Partner dummies yes yes yes yes yes yes yes
Estimation WLS WLS WLS WLS WLS WLS WLS
=()) 96.56 106.83 124.23 128.43 172 198.71 212.87
Prob > F 0 0 0 0 0 0 0
R-squared 0.863 0.85 0.852 0.844 0.897 0.906 0.898
Root MSE 0.879 0.89 0.891 0.954 0.761 0.7 0.723

Notes: Huber-White Heteroscedasticity robust standard errorsin parentheses. In(X;) islog bilateral exports from
country i to partner j plus one; In(dist;) is bilateral distance between countriesi and j; bord; is adummy for

whether the two countries share acommon border. All specificationsinclude exporting country and importing

partner fixed effects. To alow for measurement error in bilateral trade flows that is correlated with the volume of
trade, observations are weighted by the product of country and partner GDP.
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Table 2: Regional Sourcesof Export Growth, 1970/73-1994/97, Percentage Rates of

Growth
Region Period Exports, V Foreign Supplier
Market Capacity,
Access, F S
Benchmark Periods 1-7 (70/73-94/97) 326.3% 106.5% 106.5%
Periods 1-4 (70/73-82/85) | 104.4% 42.9% 42.9%
Periods 4-7 (82/85-94/97) | 108.5% 44.5% 44.5%
North America Periods 1-7 (70/73-94/97) 288.99% 166.07% 110.86%
Periods 1-4 (70/73-82/85) | 92.74% 59.42% 54.00%
Periods 4-7 (82/85-94/97) | 101.82% 66.90% 36.92%
Latin America Periods 1-7 (70/73-94/97) 193.32% 110.82% 48.11%
Periods 1-4 (70/73-82/85) | 90.17% 40.39% 43.45%
Periods 4-7 (82/85-94/97) | 54.24% 50.17% 3.25%
Western Europe Periods 1-7 (70/73-94/97) 269.37% 94.29% 96.82%
Periods 1-4 (70/73-82/85) | 75.05% 33.02% 34.12%
Periods 4-7 (82/85-94/97) | 111.01% 46.06%9 46.75%
Eastern Europe Periods 1-7 (70/73-94/97) 187.43% 94.84% 39.62%
Periods 1-4 (70/73-82/85) | 44.03% 33.95% 10.95%
Periods 4-7 (82/85-94/97) | 99.56% 45.45% 25.84%
Sub-Ssharan Africa Periods 1-7 (70/73-94/97) 70.38% 86.44% -7.24%
Periods 1-4 (70/73-82/85) | 54.18% 34.71% 10.80%
Periods 4-7 (82/85-94/97) | 10.50% 38.40% -16.28%
N Africaand M East  Periods 1-7 (70/73-94/97) 189.77% 102.82% 41.20%
Periods 1-4 (70/73-82/85) | 245.48% 48.38% 135.71%
Periods 4-7 (82/85-94/97) | -16.13% 36.69% -40.10%
SE Asa Periods 1-7 (70/73-94/97) 826.17% 146.35% 238.04%
Periods 1-4 (70/73-82/85) | 233.67% 47.88% 119.01%
Periods 4-7 (82/85-94/97) | 177.57% 66.59% 54.35%
Other Asia Periods 1-7 (70/73-94/97) 371.95% 117.80% 119.31%
Periods 1-4 (70/73-82/85) | 76.45% 45.74% 21.01%
Periods 4-7 (82/85-94/97) | 167.48% 49.44% 81.23%
Oceania Periods 1-7 (70/73-94/97) 166.82% 104.30% 29.86%
Periods 1-4 (70/73-82/85) | 48.35% 37.34% 7.89%)
Periods 4-7 (82/85-94/97) 79.85% 48.75% 20.36%

Notes: Regional variables are the sum of those for countries within aregion. See Appendix A for the countries

included in each region.
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Table 3a: Percentage Growth Contributions of Partner Regionsto the Growth of Foreign Market Access of Each Exporting Region
Periods 1-7 (1970/73-1994/7)

FMA North |_atin Western [Eastern [Sub MENA South  [Other Oceania
America  Ameica  Europe Furope Saharan Fodt Ada JAda
Africa
North America 166.07% 141.42% 3.229% 9.53% 0.29% -0.43% 1.30% 9.82% 0.33% 0.59%
|Latin America 110.82% 59.119 19.329% 13.99% 0.42% -0.86% 2.18% 14.93% 0.55% 1.19%
[Western Europe D4.29% 15.49% 14599 61.91% 20194 -0.53% 290% 10.15% 0.509% 0.41%
|Eastern Europe D4.84% 14.38% 14494 60.67% 2.99% -0.57% 3.66%q 11.21% 0.60% 0.45%
Sub-Saharan Africa B6.44% 27.24% 4579  23.79% 0.759% -2.44% 6.009 23.84% 1.36% 1.34%
IN Africaand M East [L02.82% 20.36% 2.35% 33.04% 1089 -1.08% 23.919q 20.67% 1.65% 0.83%
South-East Asa 146.35% 19.10% 2.18% 13.04% 046% -0.72% 3.409% 104.67% 1.88% 2.34%
[Other Asia 117.80% 21.29% 2.56% 19.43% 0.71% -1.02% 7.67% 58.39% 7.10% 1.67%
[Oceania 104.30% 29.99% 5.13% 13.18% 0.44% -1.02% 3.229%  46.60% 1.26% 5.49%

Notes: aregion'sForegn Market Access (FMA) isthe sum of the vaues of FMA for dl countries within that region. Regiond FMA growth is
decomposed into the percentage contributions of each partner region using equations (12) and (13). The exporting region is reported in the rows of
the table and the importing partner in the columns.
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Table 3b: Percentage Growth Contributions of Partner Regionsto the Growth of Foreign Market Access of Each Exporting Region
Periods 1-4 (1970/73-1994/7)

FMA North Latin Western [Eastern [Bub MENA South Other ODceania
America America  Europe  Europe  [Saharan Fodt Ada [Asa
Africa
North America 59.42% 51569 0.359 23699 -0.11994 -02294 1.84% 32290 025  0.18%¢
|Lain America 10.39% 27.89% 14294 3179 -0.1794 -0489% < 3.07% 47294 0419  0.36%
[Western Europe 33.02% 74294 0019 18.079d -0.279d -0.179% 42004 3.24% 0.409% 0.1294
|[Eastern Europe 33.95% 6.819 -0.000 18289 -0.359 -0.179 5220 357% 0.48% 0.13%4
Sub-Saharan Africa B4.71% 125594 -0.0694  6.2094 -0.2594 -1.03%  8.58% 7.23% 1.08%  0.419
IN AfricaandM East  }48.38% 9509 -0.03%d 10.3290d -0.249%d -0.3204 21.09% 6.450 13799  0.259
South-East Asa 17.88% 854% -0.1204 2.88% -0.19%] -0499%] 4.8294 30.18% 1.39%¢  0.86%
[Other Asia 15.74% 0620 -0.1294 4819 -0.259% -0599% 10.739qd 16.86% 4.139%  0.559%
[Ocemia 37.34% 13100 -0.249 23294 -0.2290d -0.819 4519 15309 0.95% < 2.43%4

Notes: aregion'sForeign Market Access (FMA) isthe sum of the values of FMA for al countries within that region. Regiond FMA growth is
decomposed into the percentage contributions of each partner region using equations (12) and (13). The exporting region is reported in the rows of
the table and the importing partner in the columns.
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Table 3c: Percentage Growth Contributions of Partner Regionsto the Growth of Foreign Market Access of Each Exporting Region
Periods 4-7 (1982/85-1994/97)

FMA North Latin Western [Eastern [Sub MENA  Bouth -Pther Oceania
America America  Europe  Europe  [Saharan Fodt Ada |Ada
Africa
INorth America 56.90% 56.37% 1.81% 4.50% 0.25% -0.139%4 -0.34% 4.14% 0.0594  0.26%9
|Lain America b0.17% 22.23% 12.75% 7.71% 04294 -0.279 -0.64% 7.27% 01094 0.599
[Western Europe 16.06% 6.07% 108994 32.96% 17199 -0.2794 -0.98% 5.19% 0.08%d 0.2294
|[Eastern Europe 15.45% 5.65% 1.08% 31.65% 25094 -0.3099 -1.16% 5.71% 0.09%d 0.249
Sub-Saharan Africa 38.40% 10.90% 3449 13.06% 0.75% -1.0594 -1.91% 12.33% 02194  0.699
IN AfricaandM East  36.69% 7.32% 1.609q 15.31% 0.89%q -0.51% 1.91% 9.59% 0.19% 0.3994
South-East Asia 56.59% 7.14% 1.56% 6.87% 043% -0.1694 -0.96% 50.37% 0.339  1.00%)
[Other Asia 19.44% 8.01% 1.849q 10.03% 0.66% -0.2999 -2.10% 28.50% 2.04%  0.77%)]
[Oceania 18.75% 12.30% 3.91% 7.91% 048% -0.1594 -0.94% 22.79% 0.23%  2.23%

Notes: aregion'sForeign Market Access (FMA) isthe sum of the values of FMA for al countries within that region. Regiond FMA growth is
decomposed into the percentage contributions of each partner region using equations (12) and (13). The exporting region is reported in the rows of
the table and the importing partner in the columns.
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Table 4. Bilateral Trade Equation Estimation and Within-Region Trade Costs
(Country, Partner Dummies)

In(X;) 1 2 3 4 5 6 7
Obs 9981 9981 9981 9981 9981 9981 9981
Period 1970/73 1974/77 1978/81 1982/85 1986/89 1990/93 1994/97
In(dist;) -0.669 -0.69 -0.71 -0.779 -0.704 -0.688 -0.74
0.089 0.077 0.076 0.081 0.071 0.075 0.086
bord; 0.778 0.659 0.578 0.526 0.488 0.416 0.401
0.145 0.124 0.119 0.12 0.112 0.113 0.118
Within N America -0.467 -0.277 -0.205 -0.333 -0.019 0.417 0.543
0.289 0.271 0.281 0.278 0.273 0.327 0.335
Within L America -0.531 -0.278 -0.168 -0.013 0.313 0.626 0.58
0.233 0.202 0.201 0.209 0.191 0.201 0.24
Within W Europe 0.565 0.642 0.732 0.657 0.811 0.876 0.802
0.161 0.14 0.135 0.142 0.13 0.142 0.172
Within E Europe 1.038 -0.274 3.424 4.139 4.014 2.409 1.817
1452 1.75 0.305 0.28 0.261 0.212 0.256
Within Sub-Sahar. Africa -3.913 -4.067 -4.849 -5.615 -5.2 -1.485 -1.334
0.586 0.609 0.609 0.525 0.449 0.316 0.322
Within N Africa& ME -2.972 -4.225 -4.903 -4.257 -4.073 -3.631 -3.381
0.658 0.595 0.704 0.664 0.683 0.804 0.853
Within SE Asia 0.852 0.638 0.225 -0.174 -0.217 -0.232 -0.382
0.297 0.272 0.265 0.293 0.223 0.219 0.23
Within Other Asia -4.65 -0.715 -0.422 -0.574 -0.86 -0.356 -1.278
1.637 0.751 0.962 0.773 0.788 0.634 0.789
Within Oceania 0.929 1.09 1214 0.965 1177 1.483 1.591
0.525 0.429 0.431 0.339 0.289 0.29 0.39
Country dummies yes yes yes yes yes yes yes
Partner dummies yes yes yes yes yes yes yes
Estimation WLS WLS WLS WLS WLS WLS WLS
Prob > F(dummies) 0.077 0.011 0.005 0.004 0.000 0.000 0.000
Prob > F(f) 0.000 0.000 0.000 0.000 0.000 0.000 0.000
R-sguared 0.868 0.856 0.859 0.853 0.903 0.912 0.904
Root M SE 0.864 0.873 0.869 0.933 0.736 0.677 0.701

Notes: Huber-White Heteroscedasticity robust standard errorsin parentheses. In(X;) islog bilateral exports from
country i to partner j plus one; In(dist;) is bilateral distance between countriesi and j; bord; is adummy for
whether the two countries share acommon border. All specificationsinclude exporting country and importing
partner fixed effects. Within N Americais adummy that takes the value 1 if both trade partners lie within North
Americaand zero otherwise. The other within-region dummies are defined analogously. Prob > F(dummies) is
the p-value for an F-test of the null hypothesis that the coefficients on the regional dummies are jointly equal to
zero. Prob > F (f) isthe p-value for an F-test of the null hypothesisthat all coefficients are jointly equal to zero.
Since the within-region dummies exploit bilateral information they are separately identified from the country and
partner fixed effects. To allow for measurement error in bilateral trade flowsthat is correlated with the volume of
trade, observations are weighted by the product of country and partner GDP. To capture the effects of NAFTA,
Mexico isincluded in the definition of North America.
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Table5: The Role of Internal Geography, External Geography, and Ingtitutionsin
Deter mining Export Performance, 1994-97

Dependent Variable In(v) In(V/GDP) In(V) In(V/GDP)

Period 1994/97 1994/97 1994/97 1994/97

Observations 95 95 95 95

In(GDP(1991-93)) 0.734 0.73
0.052 0.051

In(population) -0.038 -0.262 -0.025 -0.256
0.057 0.043 0.057 0.043

In(F) 0.46 0.479 0.342 0.298
0.195 0.205 0.119 0.127

% Pop within 100km coast & rivers 0.581 0.416 0.596 0.441
0.191 0.061 0.187 0.199

institutional quality 0.202 0.023 0.198 0.016
0.062 0.387 0.061 0.061

Region Effects yes yes yes yes

Estimation OLS OLS OLS OLS
F(13,81)= F(12,82)=7.732 F(13,81)= F(12,82)=
137.6 142.2 7.747

Prob > F 0 0 0 0

R? 0.957 0.531 0.958 0.531

Notes: Standard errorsin parentheses. Columns 1 and 2, FMA as computed in Section 3. Columns 3 and 4 FMA

computed omitting own country, F*.
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Appendix
Data:
Bilateral Trade: dataon bilateral trade flows are from the World Bank COM TRADE database.
GDP per capita: dataon current price (US dollars) GDP and on population are from the World
Bank. Deflated by US GDP deflator
Geographical variables. dataon bilateral distance, existence of acommon border from the
World Bank.
Physical Geography and Ingtitutional, Social, and Palitical Characteristics: data on
proportion of land and population close to coast or navigable rivers from Galup, Sachs, and
Méllinger (1998). The data can be downloaded from http://iwww2.cid.harvard.edu/ciddata.
Ingtitutions: Expropriation risk from International Country Risk Guide database.

Regional groupings.

North America: Canada, USA, Mexico.

Latin America and the Caribbean: Argenting, Bolivia, Brazil, Chile, Colombia, Costa Rica,
Dominican Republic, Ecuador, El Sdvador, Guatemala, Haiti, Honduras, Jamaica, Nicaragua,
Panama, Peru, Trinidad and Tobago, Uruguay, and Venezuela..

Western Europe: Audria, Belgium (ind Luxembourg), Denmark, Finland, France, Germany,
Greece, Irdland, Itay, Netherlands, Norway, Portugd, Spain, Sweden, Switzerland, Turkey, United
Kingdom.

Eagtern Europe: Albania, Bulgaria, Czechodovakia, Hungary, Poland, Romania

Sub-Saharan Africa: Angola, Benin, Cameroon, Cote d' Ivoire, Cameroon, Ethiopia, Gabon,
Ghana, Guinea, Kenya, Madagascar, Mdawi, Mali, Mauritius, Mozambique, Morocco, Nigeria,
Senegd, South Africa, Sudan, Tanzania, Uganda, Zaire, Zambia, and Zimbabwe.

Middle-East and North Africa: Algeria, Egypt, Iran, Israel, Jordan, Kuwait, Lebanon, Morocco,
Oman, Saudi Arabia, Syria, Tunisa, United Arab Emirates.

South East Asa: Cambodia, China, Hong Kong, Indonesia, Japan, Korea, Maaysia, Papua New
Guineg, Philippines, Singapore, Tawan, Thailand.

Other Asa: Bangladesh, India, Sri Lanka,Nepa, and Pakistan.

Oceania: Audrdia, New Zedland.
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Market Access Growth, Pandl A; Growth Rates

Table Al: Country Sources of Export Growth and the Regional Concentration of Foreign

Country Period Supply Foreign Exports Own Region  Other
capacity market FMA Region

access FMA

Canada 70/73-82/85 2.71% 73.91% 78.62% 69.4% 4.5%

82/85-94/97 2.46% 70.61% 74.81% 65.3% 5.3%
Mexico 70/73-82/85 307.49% 46.72% 497.87% 36.3% 10.4%
82/85-94/97 56.81% 65.22% 159.09% 48.8% 16.4%
United States 70/73-82/85 52.56% 20.65% 84.06% 3.3% 17.3%
82/85-94/97 37.90% 49.10% 105.61% 19.4% 29.7%
Argentina 70/73-82/85 3.96% 29.04% 34.15% 0.5% 28.5%
82/85-94/97 41.04% 63.79% 131.01% 30.3% 33.5%
Bolivia 70/73-82/85 13.40% 29.65% 47.02% -1.6% 31.2%
82/85-94/97 -35.03% 59.35% 3.53% 24.8% 34.6%
Brazil 70/73-82/85 105.77% 31.49% 170.58% -1.6% 33.1%
82/85-94/97 -6.65% 51.21% 41.16% 14.1% 37.1%
Chile 70/73-82/85 18.58% 28.77% 52.70% -2.0% 30.8%
82/85-94/97 83.77% 56.08% 186.83% 19.9% 36.2%
Colombia 70/73-82/85 23.71% 40.40% 73.69% 3.3% 37.1%
82/85-94/97 53.89% 46.69% 125.74% 11.7% 35.0%
CostaRica 70/73-82/85 4.72% 45.78% 52.65% 5.1% 40.7%
82/85-94/97 62.72% 45.46% 136.68% 8.3% 37.2%
Dominican 70/73-82/85 -10.00% 49.76% 34.78% 2.7% 47.1%
Republic 82/85-94/97 108.67% 40.72% 193.64% 3.3% 37.4%
Ecuador 70/73-82/85 151.37% 39.19% 249.88% 2.0% 37.2%
82/85-94/97 -8.07% 48.06% 36.11% 11.1% 37.0%
El Salvador 70/73-82/85 -28.01% 44.20% 3.81% 2.2% 42.0%
82/85-94/97 -18.40% 48.24% 20.97% 8.6% 39.6%
Guatemala 70/73-82/85 -0.24% 45.09% 44.75% 2.2% 42.9%
82/85-94/97 -16.50% 56.30% 30.51% 7.3% 49.0%
Haiti 70/73-82/85 180.97% 48.56% 317.41% 2.2% 46.3%
82/85-94/97 -81.19% 43.96% -72.92% 6.8% 37.2%
Honduras 70/73-82/85 6.25% 44.23% 53.24% 2.1% 42.1%
82/85-94/97 -36.84% 46.62% -7.40% 7.7% 38.9%
Jamaica 70/73-82/85 -43.36% 50.44% -14.79% 2.9% 47.6%
82/85-94/97 3.69% 42.64% 47.90% 4.4% 38.3%
Nicaragua 70/73-82/85 -51.99% 44.38% -30.69% 2.7% 41.7%
82/85-94/97 -24.25% 47.62% 11.82% 9.1% 38.6%
Panama 70/73-82/85 -14.80% 42.78% 21.64% 1.8% 41.0%
82/85-94/97 6.19% 47.03% 56.12% 9.4% 37.7%
Peru 70/73-82/85 -10.25% 35.59% 21.69% 1.2% 34.4%
82/85-94/97 -1.93% 53.90% 50.92% 17.7% 36.2%
Trinidad and 70/73-82/85 40.46% 44.13% 102.44% 3.0% 41.2%
Tobago 82/85-94/97 -52.42% 41.09% -32.87% 4.6% 36.5%
Uruguay 70/73-82/85 52.02% 15.49% 75.57% -6.4% 21.9%
82/85-94/97 -7.14% 87.22% 73.85% 58.5% 28.7%
Venezuela 70/73-82/85 39.69% 43.63% 100.63% 1.9% 41.8%
82/85-94/97 -32.04% 47.58% 0.30% 10.6% 37.0%
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Table Al: Country Sources of Export Growth and the Regional Concentration of Foreign
Market Access Growth, Panel B

Country Period Supply Foreign Exports Own Region | Other
capacity market FMA Region
access FMA
Austria 70/73-82/85 44.54% 28.48% 85.71% 16.8% 11.7%
82/85-94/97 58.77% 54.54% 145.37% 39.8% 14.7%
Belgium 70/73-82/85 11.74% 33.90% 49.62% 24.9% 9.0%
(incl Luxembourg) 82/85-94/97 45.43% 48.24% 115.58% 40.5% 7.8%
Denmark 70/73-82/85 22.67% 31.32% 61.09% 19.6% 11.7%
82/85-94/97 34.43% 50.51% 102.34% 39.6% 10.9%
Finland 70/73-82/85 37.30% 30.62% 79.33% 12.0% 18.6%
82/85-94/97 77.39% 40.70% 149.60% 23.6% 17.1%
France 70/73-82/85 27.92% 29.60% 65.79% 18.0% 11.6%
82/85-94/97 43.09% 52.71% 118.51% 42.6% 10.1%
Germany 70/73-82/85 27.51% 28.29% 63.59% 14.5% 13.8%
82/85-94/97 37.36% 49.64% 105.55% 32.3% 17.3%
Greece 70/73-82/85 65.23% 40.26% 131.76% 15.4% 24.9%
82/85-94/97 20.21% 39.84% 68.11% 23.5% 16.4%
Ireland 70/73-82/85 102.15% 34.20% 171.28% 18.6% 15.6%
82/85-94/97 133.79% 45.39% 239.91% 32.1% 13.3%
[taly 70/73-82/85 40.84% 34.67% 89.67% 15.2% 19.5%
82/85-94/97 61.49% 43.50% 131.74% 28.5% 15.0%
Netherlands 70/73-82/85 32.22% 32.16% T74.74% 21.5% 10.7%
82/85-94/97 19.07% 46.99% 75.02% 37.5% 9.5%
Norway 70/73-82/85 93.16% 31.80% 154.59% 15.0% 16.8%
82/85-94/97 22.67% 40.04% 71.79% 24.8% 15.2%
Portugal 70/73-82/85 21.12% 38.31% 67.52% 16.1% 22.2%
82/85-94/97 125.85% 49.78% 238.28% 32.5% 17.3%
Spain 70/73-82/85 100.36% 35.68% 171.84% 15.1% 20.5%
82/85-94/97 116.11% 41.68% 206.18% 26.2% 15.5%
Sweden 70/73-82/85 5.65% 33.87% 41.43% 16.0% 17.9%
82/85-94/97 39.53% 40.54% 96.10% 24.3% 16.2%
Switzerland 70/73-82/85 33.72% 31.84% 76.30% 20.5% 11.4%
82/85-94/97 43.52% 51.53% 117.47% 41.7% 9.8%
Turkey 70/73-82/85 129.06% 36.75% 213.24% 11.8% 24.9%
82/85-94/97 87.06% 35.69% 153.82% 19.2% 16.5%
United Kingdom 70/73-82/85 36.68% 38.55% 89.38% 22.7% 15.8%
82/85-94/97 36.49% 35.09% 84.38% 22.0% 13.1%
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Market Access Growth, Panel C

Table Al: Country Sources of Export Growth and the Regional Concentration of Foreign

Country Period Supply Foreign Exports Own Region | Other
capacity market FMA Region
access FMA

Albania 70/73-82/85 84.57% 36.57% 152.07% 0.0% 36.5%
82/85-94/97 -43.46% 37.34% -22.35% 1.3% 36.0%

Bulgaria 70/73-82/85 27.01% 35.56% 72.17% -0.7% 36.3%
82/85-94/97 -9.33% 43.17% 29.81% 3.0% 40.2%

Czechosolvakia 70/73-82/85 2.86% 31.08% 34.83% -0.5% 31.6%
82/85-94/97 77.54% 54.48% 174.26% 2.9% 51.6%

Hungary 70/73-82/85 -11.31% 34.92% 19.66% -0.6% 35.5%
82/85-94/97 44.67% 41.52% 104.73% 3.3% 38.2%

Poland 70/73-82/85 -0.44% 31.34% 30.76% -0.2% 31.5%
82/85-94/97 57.83% 49.69% 136.25% 1.8% 47.8%

Romania 70/73-82/85 47.75% 37.74% 103.52% 0.1% 37.6%
82/85-94/97 -28.69% 38.34% -1.36% 2.4% 35.9%

Angola 70/73-82/85 14.67% 30.48% 49.62% -2.8% 33.3%
82/85-94/97 13.81% 37.95% 57.01% -1.9% 39.9%

Benin 70/73-82/85 4.81% 36.35% 42.91% 3.1% 33.2%
82/85-94/97 -5.98% 32.10% 24.21% -4.9% 37.0%

Cameroon 70/73-82/85 154.00% 37.41% 249.03% 3.7% 33.7%
82/85-94/97 -53.45% 31.61% -38.73% -5.1% 36.7%

Cote d'Ivoire’ 70/73-82/85 30.17% 32.94% 73.04% -1.5% 34.5%
82/85-94/97 -22.83% 39.04% 7.30% -1.1% 40.1%

Ethiopia 70/73-82/85 -33.83% 41.87% -6.12% -0.8% 42.7%
82/85-94/97 -29.71% 35.62% -4.68% -0.9% 36.5%

Gabon 70/73-82/85 169.54% 35.08% 264.10% 0.9% 34.2%
82/85-94/97 -16.34% 34.97% 12.92% -3.5% 38.4%

Ghana 70/73-82/85 -51.31% 35.75% -33.90% 1.5% 34.2%
82/85-94/97 35.02% 35.38% 82.80% -3.3% 38.6%

Guinea 70/73-82/85 134.95% 33.49% 213.63% -1.9% 35.4%
82/85-94/97 -23.31% 39.84% 7.25% -1.2% 41.0%

Kenya 70/73-82/85 29.93% 36.42% 77.24% -1.8% 38.2%
82/85-94/97 -12.85% 38.40% 20.61% -0.5% 38.9%

Madagascar 70/73-82/85 -37.96% 35.22% -16.11% -1.5% 36.7%
82/85-94/97 -50.35% 42.61 -29.19% 0.0% 42.6%

Malawi 70/73-82/85 20.67% 30.46% 57.43% -3.6% 34.0%
82/85-94/97 -18.21% 40.66% 15.05% 0.3% 40.4%

Mali 70/73-82/85 -88.27% 36.63% -83.97% 0.5% 36.1%
82/85-94/97 -12.42% 38.54% 21.33% -1.3% 39.9%

Mauritius 70/73-82/85 37.04% 36.29% 86.77% -1.5% 37.7%
82/85-94/97 97.37% 43.71% 183.63% -0.5% 44.2%

Mozambique 70/73-82/85 -75.03% 27.47% -68.17% -3.5% 30.9%
82/85-94/97 -56.84% 43.73% -37.96% 4.1% 39.6%

Nigeria 70/73-82/85 122.31% 35.22% 200.60% -1.0% 36.2%
82/85-94/97 -49.43% 39.04% -29.69% -0.7% 39.7%

Senega 70/73-82/85 -13.97% 35.84% 16.87% -1.3% 37.1%
82/85-94/97 -48.02% 40.77% -26.83% -0.9% 41.6%
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Table Al: Country Sources of Export Growth and the Regional Concentration of Foreign

Market Access Growth, Panel D

Country Period Supply Foreign Exports Own Region | Other
capacity market FMA Region
access FMA

South Africa 70/73-82/85 -6.22% 34.18% 25.83% -1.2% 35.4%
82/85-94/97 33.19% 44.56% 92.54% -0.5% 45.1%
Sudan 70/73-82/85 -42.06% 43.21% -17.02% -0.8% 44.1%
82/85-94/97 -67.13% 34.88% -55.67% -0.5% 35.4%
Tanzania 70/73-82/85 -48.49% 34.51% -30.72% -2.3% 36.8%
82/85-94/97 -29.50% 39.75% -1.48% 0.0% 39.7%
Uganda 70/73-82/85 -48.21% 35.19% -29.98% -1.8% 37.0%
82/85-94/97 -27.45% 37.45% -0.28% -0.6% 39.0%

Zaire 70/73-82/85 -34.05% 33.43% -12.00% -0.9% 34.3%
82/85-94/97 -54.51% 37.86% -36.87% -1.3% 39.2%

Zambia 70/73-82/85 -67.90% 33.14% -57.26% -0.8% 33.9%
82/85-94/97 -49.35% 41.39% -28.38% 1.6% 39.8%

Zimbabwe 70/73-82/85 341.18% 24.27% 448.27% -6.8% 31.1%
82/85-94/97 19.76% 41.05% 68.92% 1.7% 39.3%

Algeria 70/73-82/85 203.95% 37.06% 316.59% 5.7% 31.4%
82/85-94/97 -51.74% 40.67% -32.12% 0.4% 40.3%

Egypt 70/73-82/85 85.79% 40.23% 160.54% 13.8% 26.4%
82/85-94/97 -36.75% 40.37% -11.21% 0.4% 36.2%

Iran 70/73-82/85 131.64% 48.88% 244.86% 18.8% 30.0%
82/85-94/97 -50.45% 37.76% -31.74% -2.9% 40.7%

Israel 70/73-82/85 30.83% 59.69% 108.92% 34.2% 25.5%
82/85-94/97 130.86% 23.37% 184.80% -7.5% 30.9%

Jordan 70/73-82/85 312.61% 46.86% 505.96% 26.9% 20.0%
82/85-94/97 -20.10% 50.75% 20.46% 24.4% 26.4%

Kuwait 70/73-82/85 -5.83% 72.11% 62.07% 44.9% 27.2%
82/85-94/97 -60.10% 22.24% -51.23% -8.8% 31.0%

Lebanon 70/73-82/85 -42.87% 51.98% -13.17% 27.6% 24.4%
82/85-94/97 -41.90% 35.03% -21.45% 4.0% 31.1%

Morocco 70/73-82/85 8.57% 38.31% 50.16% 6.6% 31.8%
82/85-94/97 17.92% 40.40% 65.56% -1.9% 42.3%

Oman 70/73-82/85 153.43% 63.84% 315.21% 33.8% 30.0%
82/85-94/97 -18.49% 37.80% 12.32% 3.0% 34.8%

Saudi Arabia 70/73-82/85 181.50% 42.94% 302.39% 15.1% 27.8%
82/85-94/97 -55.62% 42.06% -36.96% 3.7% 38.3%

Syria 70/73-82/85 107.20% 41.39% 192.95% 18.5% 22.9%
82/85-94/97 8.35% 42.70% 54.62% 9.6% 33.1%

Tunisia 70/73-82/85 134.51% 38.48% 224.75% 7.8% 30.7%
82/85-94/97 59.91% 34.60% 115.24% -2.3% 36.9%

United Arab 70/73-82/85 510.10% 63.88% 899.83% 34.9% 29.0%
Emirates 82/85-94/97 -27.55% 26.40% -8.42% -7.8% 34.2%
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Table Al: Country Sources of Export Growth and the Regional Concentration of Foreign

Market Access Growth, Pand E

Country Period Supply Foreign Exports Own Region | Other
capacity market FMA Region
access FMA

Cambodia 70/73-82/85 -95.59% 38.73% -93.89% 22.4% 16.4%
82/85-94/97 3187.36% 85.00% 5981.78% 69.7% 15.3%

China 70/73-82/85 149.75% 47.05% 267.26% 31.3% 15.7%
82/85-94/97 208.31% 62.89% 402.20% 48.0% 14.9%

Hong Kong 70/73-82/85 127.59% 47.08% 234.75% 29.3% 17.8%
82/85-94/97 184.02% 67.31% 375.21% % 51.2% 16.1%

Indonesia 70/73-82/85 291.97% 45.78% 471.92% 27.1% 18.7%
82/85-94/97 -4.76% 63.79% 55.99% 46.0% 17.8%

Japan 70/73-82/85 91.49% 45.33% 178.30% 19.4% 26.0%
82/85-94/97 10.83% 70.04% 88.46% 44.9% 25.2%

Korea, Republic 70/73-82/85 361.86% 50.83% 596.65% 35.3% 15.6%
82/85-94/97 113.44% 44.47% 208.37% 30.4% 14.1%

Malaysia 70/73-82/85 97.90% 62.23% 221.05% 47.0% 15.3%
82/85-94/97 85.98% 87.44% 248.59% 75.1% 12.3%

Papua New 70/73-82/85 83.12% 40.37% 157.04% 20.0% 20.4%
Guinea 82/85-94/97 37.54% 50.31% 106.73% 28.2% 22.1%
Philippines 70/73-82/85 24.96% 47.43% 84.24% 30.2% 17.2%
82/85-94/97 64.21% 60.92% 164.25% 44.8% 16.2%

Singapore 70/73-82/85 201.65% 45.31% 338.34% 27.9% 17.5%
82/85-94/97 123.47% 74.01% 288.86% 58.0% 16.0%

Taiwan 70/73-82/85 201.47% 53.89% 363.93% 37.2% 16.7%
82/85-94/97 85.18% 64.30% 204.26% 49.5% 14.8%

Thailand 70/73-82/85 111.71% 44.20% 205.30% 24.3% 19.9%
82/85-94/97 230.18% 60.93% 431.34% 43.6% 17.3%

Viet Nam 70/73-82/85 3.95% 48.86% 54.74% 31.0% 17.9%
82/85-94/97 844.27% 70.77% 1512.52% 55.0% 15.7%

Bangladesh 70/73-82/85 132.16% 45.29% 237.32% 3.7% 41.6%
82/85-94/97 114.21% 53.24% 228.26% 2.1% 51.2%

India 70/73-82/85 20.29% 45.17% 74.61% 2.7% 42.5%
82/85-94/97 89.57% 48.34% 181.20% 1.1% 47.2%

Nepal 70/73-82/85 -2.75% 45.52% 41.52% 4.6% 40.9%
82/85-94/97 114.41% 53.92% 230.02% 2.5% 51.4%

Pakistan 70/73-82/85 13.46% 48.16% 68.10% 5.8% 42.4%
82/85-94/97 55.26% 43.67% 123.07% 3.6% 40.1%

Sii Lanka 70/73-82/85 7.04% 44.18% 54.34% 3.6% 40.6%
82/85-94/97 52.39% 48.27% 125.94% 0.5% 47.7%

Australia 70/73-82/85 9.21% 37.74% 50.43% 0.6% 37.1%
82/85-94/97 20.59% 49.90% 80.77% 0.6% 49.3%

New Zesland 70/73-82/85 2.81% 36.97% 40.81% 4.2% 32.8%
82/85-94/97 19.38% 47.66% 76.29% 3.8% 43.9%

Notes: columns (3)-(5) of the table are based on equation (8). Column (3) isthe rate of growth of supplier capacity
(s); Column (4) istherate of growth of foreign market access (FMA); Column (5) isthe rate of growth of exports.

The rates of growth of supplier capacity and foreign market access compound to the rate of growth of total

exports. Columns (6) and (7) are based on equation (11). Column (6) reports the contribution of a country’s own
region FMA growth, while Column (7) gives the corresponding contribution of other region FMA growth.



Endnotes

1. For further discussionof the concepts of market and supply capacity, and the related concepts of
market and supplier access introduced below, see Redding and Venables (2001).

2. Beginning from initid valuesfor my, 5, F;, and H; we repeatedly solve the system of four equations
in (7)-(8) for dl R countries. Irrespective of initid conditions, the system rapidly converges to unique
equilibriumvduesof m;, s, F;, and H,.

3. This specification is more general than the standard gravity mode, in which country and partner
dummies are replaced by income and other country characterigtics. In particular, the importer partner
dummy capture variaion in the manufacturing priceindex G that is a determinant of market capacity
m, and this specification thus controls for what Anderson and van Wincoop (2001) term ‘multilatera
resstance.’

4. The correlation across countries and over time between the measure of foreign market access
constructed fromsolving the system of equations for total exports/total importsand the measure based
on estimated exporter and importer dummies from the gravity equation is0.99. The corresponding
correlations for market capacity and supplier capacity are 0.98.

5 SnceV,=sF, (1+ gi's =(1+ g:)(l + gf Y wheregisaproportiona growth rate. When we
agoregate to the regiond levd, this decomposition is no longer exact since

E:exl v, = Em; oF, " Ea-xk ‘E:exl Fy

6. For adiscussion of the commodity structure of East Adan export growth and its relationship to
factor endowments and non-neutral technology differences, see Noland (1997).

7. Note that this decomposition of the growth in FMA shares features with the literature concerned
withashift-share andyd's countries export growth (see for example Richardson1971), dthoughiit uses
our theoretically based measures.
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