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Abstract

In this paper, we explore the long run evolution of comparative advantage. We use the gravity
model of trade to extract a measure of relative export capability for 135 sectors in 90 countries
from 1962 to 2008. These export capabilities can be used to construct a measure of revealed
comparative advantage that corrects Balassa's familiar index for the contamination of trade
�ows by trade costs. We use our estimates of country export capabilities by sector to document
two striking empirical regularities in comparative advantage. One is hyper-specialization in
exporting: in the typical country exports are highly concentrated in a handful of sectors. Hyper-
specialization is consistent with a heavy upper tail in the distribution of export capabilities
across sectors within a country, which we �nd is best approximated by a generalized gamma
distribution whose shape is stable across time. The second empirical regularity is a high rate of
turnover in a country's top export sectors. High turnover re�ects high rates of decay in country
export capabilities, which we estimate to be on the order of 35% per decade. To reconcile
persistent hyper-specialization in exporting with high rates of decay in export capability, we
specify a continuous-time di�usion as a stochastic process for export capability and estimate
its parameters in discrete time. The gamma distribution emerges as the stationary distribution
for this process. The model we employ, adapted from the study of population dynamics in
biology, incorporates congestion e�ects, which mimic sectoral competition for resources, and
innovations in productivity, which capture an evolving process of industrial discovery. The
combination of innovations and congestion allows for apparent jumps in export capability�
accounting for specialization�and for decay in these capabilities�accounting for turnover. Our
results provide an empirical roadmap for dynamic theoretical models of the determinants of
comparative advantage.
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1 Introduction

Comparative advantage is making a comeback in international trade. After a long hiatus during

which the Ricardian model was universally taught to undergraduates but rarely used in quantitative

research, the role of comparative advantage in explaining trade �ows is again at the center of inquiry.

Its return is due in part to the success of the Eaton and Kortum (2002) model (EK hereafter), which

gives a probabilistic structure to �rm productivity and allows for settings with many countries

and many industries.1 Costinot, Donaldson, and Komunjer (2012) apply an expanded version of

EK to data on a dozen sectors in OECD countries for 1997 and �nd that�as indicative of trade

obeying comparative advantage�countries' relative industry productivity is a strong predictor of

their relative industry trade �ows.2 After two centuries of lauding Ricardo's insights, economists

now have some evidence to validate the attention.

In this paper, we explore the evolution of comparative advantage over the last four and half

decades. Our approach, while similar in spirit to Costinot, Donaldson, and Komunjer (2012), does

not rely on their method of using product price data to evaluate comparative advantage. Nor do we

follow other recent applications of EK that extract information on global industry productivity by

combining industry trade �ows with industry production data.3 While these approaches permit tight

adherence to the structure of the EK model, they require one to use aggregate industry categories

and relatively recent time periods. Instead, we use the gravity model of trade to extract a measure

of countries' relative export capability, which we then use to evaluate how comparative advantage

changes over time for 135 sectors in 90 countries between 1962 and 2008.

The gravity model, as is now well known, is consistent with a large class of trade models (An-

derson, 1979; Anderson and Van Wincoop, 2003; Arkolakis, Costinot and Rodriguez-Clare, 2012).

These models have in common an equilibrium relationship in which bilateral trade in a particular

sector can be decomposed into three components (Anderson, 2010): an exporter-sector component,

which captures the exporting country's overall export capability in the sector; an importer-sector

component, which captures the importing country's e�ective demand for goods in the sector; and

an exporter-importer component, which captures bilateral trade costs between the exporting and

1Dornbusch, Fischer, and Samuelson (1977), on which EK builds, generalizes Ricardian trade theory to many
industries but does not easily extend beyond two countries (Collins, 1985). Shikher (2011, 2012) expands EK to a
multi-sector setting.

2To be precise, they �nd a close to one-to-one relationship between two countries' relative bilateral exports of good
i (normalized by their relative bilateral exports of some good i′) and the two countries' relative productivities in good
i (normalized by their relative productivities in i′), where bilateral refers to the exports of each country to a common
importer and productivity is measured using industry producer price indexes.

3See Chor (2010), Waugh (2010), Finicelli, Pagano, and Sbracia (2009, 2011), Fladinger and Fleiss (2011), and
Levchenko and Zhang (2013).
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importing countries. In the EK model, the exporter-sector component is the product of a country's

overall e�ciency in producing goods and of its unit production costs. We interpret this value as

a measure of reduced-form absolute advantage in the country's sector.4 In the Krugman (1979),

Melitz (2003), and Anderson and Van Wincoop (2003) trade models, which also yield a gravity

speci�cation, the precise functional form of the exporter-sector component di�ers but its interpre-

tation as representing a country's sectoral export capability still applies.5 We use data on bilateral

trade �ows for three-digit SITC sectors from Feenstra et al. (2005) to estimate the exporter-sector

component of the gravity model for each year in our sample period. We perform the estimation with

and without correcting for zero trade �ows.6

Our analysis characterizes both the stochastic process that governs the evolution of comparative

advantage and the cross-sectional distribution of comparative advantage between countries at a given

point in time. While we motivate our approach using EK�where export capability depends on the

realized e�ciency of a country's industries�we remain agnostic about the origins of comparative

advantage. It may be driven by the accumulation of ideas, which Eaton and Kortum (1999) use to

microfound the EK model; relative factor supplies as in a Heckscher-Ohlin framework (Tre�er, 1995;

Davis and Weinstein, 2001; Romalis, 2004; Bombardini et al. 2012); the interaction of industry

characteristics and national legal, �nancial, or labor market institutions (Levchenko, 2007; Costinot,

2009; Cunat and Melitz, 2011); or some combination of these elements. We aim to describe the

temporal evolution of countries' export capabilities, which identi�es the dynamic properties that

any underlying theory of the determinants comparative advantage must satisfy.

After estimating countries' sectoral export capabilities, our analysis proceeds in three stages.

First, we show how these export capabilities can be readily assembled to construct an intuitive and

familiar measure of comparative advantage. In in�uential work, Balassa (1965) proposes an ad hoc

Revealed Comparative Advantage (RCA) index, de�ned to be the ratio of a country's share of global

exports in a sector to the country's share of global exports across all sectors.7 Brazil's RCA in soy,

4We apply the modi�er �reduced form� because the exporter-sector component combines a technological determi-
nant of trade�a country's sectoral e�ciency�with an equilibrium consequence of this component�factor prices as
embodied in sectoral unit production costs.

5The exporter-sector component re�ects a home market e�ect and production costs when gravity is based on a
Krugman (1979) model, it captures the mass of potential entrants and production costs when based on a Chaney (2008)
version of the Melitz (2003) model, and it captures a demand-side parameter in an Anderson and Van Wincoop (2003)
interpretation. In a Heckscher-Ohlin setting, the exporter-sector component re�ects the relative size of a country's
sector based on factor endowments and sectoral factor intensities (Deardor�, 1998).

6See Silva Santos and Tenreyro (2006), Helpman, Melitz, and Rubinstein (2008), Eaton, Kortum, and Sotelo
(2012), and Fally (2012) for alternative econometric approaches to account for zero trade between countries.

7See Costinot, Donaldson, and Komunjer (2011) for discussion of the relationship between the Balassa RCA index
and the EK model. Proudman and Redding (2000) study the time pattern of changes in RCA indexes for G-5
countries.
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for instance, will be strong if the country's share of global soy exports is high relative to its share

of all global exports. Balassa's RCA index su�ers from two conceptual problems. One is that it

bears an unknown relationship to the determinants of comparative advantage. A second is that it

is contaminated by geography: actual trade �ows are a�ected by trade costs, which obfuscate the

relationship between comparative advantage and realized trade. We construct a �geography-free�

RCA index, de�ned to be the ratio of a country's share of global exports in a sector to its share

of total global exports that would obtain in a world with uniform trade costs between all markets.

While the Balassa RCA index and our geography-free index are highly correlated (with a partial

correlation of 0.65), the distribution of our RCA measure is more stable across time, highlighting

the manner in which trade costs distort perceptions of changing comparative advantage.

The second stage of our analysis is to document static and dynamic empirical regularities in

comparative advantage. We observe two strong and seemingly oppositional tendencies in countries'

export capabilities. One is hyper-specialization in exporting.8 Exports in the typical country are

highly concentrated in a small number of sectors. Across the 90 countries in our data, the median

share of the top sector (out of 135 total sectors) in a country's total exports is 21%. For the top

3 goods (top 2% of export products) the median export share is 43%, for the top 7 goods (top 5%

of export products) it is 64%, and for the top 14 goods (top 10% of export products) it is 80%.

These shares are modestly higher for developing countries. Hyper-specialization is consistent with

a heavy tailed distribution of export capabilities across sectors within a country. Indeed, applying

the approach in Luttmer (2007) we �nd that the cross-sector distribution of export capability for

a country in a given year is consistent with a generalized gamma distribution (Stacy, 1962). The

version of the generalized gamma that best �ts the data is even heavier in the upper tail than the

extreme-value (one-parameter) exponential and (two-parameter) extreme-value distributions, which

the (three-parameter) generalized gamma distribution nests as special cases. The approximation

with the gamma distribution works well across time, suggesting that there is a considerable degree

of stability in the shape of the cross-sector distribution of export capabilities. A heavy upper tail

indicates that whatever process drives comparative advantage leads countries to be highly capable

exporters in only a small number of products in a given year.

Stability in the shape of the distribution of export capabilities makes the second empirical reg-

ularity all the more surprising. There is a high rate of turnover in a country's top export products.

Among the goods that account for the top 5% of a country's export sectors in a given year, ap-

proximately 45% were not in the top 5% 20 years previously. Turnover is consistent with high rates

8See Easterly and Reshef (2009), Hanson (2012), and Freund and Pierola (2013) for further discussion.
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of decay in country export capabilities. When we regress the long-period change in a country's

sectoral export capability on its initial value,9 we �nd decadal decay rates in export capability on

the order of 35%. As these regressions include sector-time and country-time �xed e�ects, they are

properly viewed as summarizing decay rates in comparative advantage. The mutability of coun-

try export capabilities is reminiscent of Bhagwati's (1994) description of comparative advantage as

�kaleidoscopic,� in which the dominance of a country's top export products can be short lived.

In the third stage of our analysis, we reconcile how persistent hyper-specialization in exports

can coexist with high rates of decay in export capability. We specify a continuous-time di�usion

as our latent stochastic process for export capability and estimate its parameters in discrete time.

The competitive Lotka-Volterra model, or logistic equation, is an empirically successful di�usion for

population dynamics (see, e.g., Kuang, 1993), with the gamma distribution arising as the stationary

distribution for this process (Leigh, 1968). As we show, a power function of the Lotka-Volterra

model yields a stationary distribution that is generalized gamma, which closely �ts the distribution

of countries' sectoral export capabilities that we estimate. The original competitive Lotka-Volterra

model tracks the size of a species and its rate of growth under congestion e�ects; our conceived eco-

nomic counterpart is a country's sector confronting limited local resources as its export capability

evolves. Congestion combined with di�usion creates the possibility for apparent �jumps� in export

capability, though the underlying process itself is smooth. In validation exercises, we document that

estimates of the transformed Lotka-Volterra model of individual countries' sectoral export capabil-

ities yield plausible predictions for the cross sectional distributions of relative export capabilities

between countries and over time.

A growing literature, to which our work contributes, employs the gravity model of trade to

estimate the determinants of comparative advantage.10 Chor (2010) uses bilateral trade �ows for 20

manufacturing sectors in 1990 to explore whether the interaction of industry factor intensity with

national institutions and national factor supplies can explain cross-sector variation in export volume.

Fadinger and Fleiss (2011) perform a similar exercise across time using country exports relative to

the United States for 24 manufacturing sectors from the 1980s to the 2000s.11 They �nd that the

implied gap in country export capability vis-a-vis the U.S. closes as per capita GDP converges to

U.S. levels. Waugh (2010) combines product price data with the gravity model, based on trade �ows

observed in 1996, to identify asymmetries in trade costs between rich and poor countries, which in

9This regression follows empirical work on income mobility for individuals over time (e.g. Fields et al., 1999).
10Related work examines changes in patterns of export diversi�cation over time (Imbs and Wacziarg, 2003; Cadot,

Carrere, and Strauss-Kahn, 2011).
11For related work on using the gravity model to evaluate sectoral productivity, see Waugh (2010) and Finicelli,

Pagano, and Sbracia (2009, 2011).
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turn contribute to cross-country di�erences in income. Levchenko and Zhang (2013) calibrate the

EK model to data on bilateral trade �ows and sectoral production, which yields estimates of EK's

overall e�ciency levels for 19 manufacturing sectors across time. They �nd that e�ciency levels

have converged across countries, weakening comparative advantage in the process.

Our approach di�ers from the literature in two related and important respects. We impose less

structure on the data�using a general gravity model and not functional forms speci�c to EK or

other trade models�and we examine all merchandise sectors (including manufacturing and non-

manufacturing) at the �nest level of disaggregation possible.12 What we gain by this approach is

a perspective on hyper-specialization in exporting and turnover in top export goods that is less

apparent in data that are limited to manufacturing and that use aggregate industry categories.

What we lose by this approach is the ability to decompose country export capabilities into their

underlying components (as in Chor, 2011) and to evaluate the welfare consequence of changes in

comparative advantage (as in Levchenko and Zhang, 2013). These exercises require incorporating

data on sectoral production into trade �ows, which necessitates considerable industry aggregation.

We leverage our insights on the evolution of sectoral export capabilities to produce a robust empirical

speci�cation of the dynamic stochastic process governing these capabilities and the resulting cross

sectional distribution of comparative advantage at a given moment in time. Our results provide an

empirical roadmap for dynamic theoretical models of the determinants of comparative advantage.

Section 2 of the paper presents a simple theoretical motivation for our gravity speci�cation

and derives a geography-free measure of Revealed Comparative Advantage. Section 3 presents

the data, our estimates of country export capabilities, and the comparison of our RCA index to

the traditional Balassa measure. Section 4 documents the two key empirical regularities regarding

comparative advantage: (i) hyper specialization in exporting with heavy upper tails in country export

capabilities, and (ii) high turnover in countries' top export goods associated with high decay rates

in export capabilities. Section 5 presents our estimates of the di�usion process for country export

capabilities and shows how the model we estimate can account for apparent jumps in countries'

absolute advantage. Section 6 concludes the paper by discussing what our results imply about

theoretical approaches to modeling the determinants of comparative advantage.

12This level is that which permits consistent sector de�nitions across the four decades of our data (Feenstra et al.,
2005).
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