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Research Summaries

Old Idea, New Insights:  
The Ricardian Revival in International Trade

Arnaud Costinot and Dave Donaldson

Two centuries ago, David Ricardo 
wrote down a simple thought experi-
ment that changed the way economists 
think about international trade. Suppose 
the residents of two nations, England and 
Portugal, differ in their ability to pro-
duce two goods, cloth and wine: Portugal 
is more efficient at both, but its relative 
advantage over England is weaker in cloth. 
If these countries are able to trade, what 
will happen? Who will trade what with 
whom? Who will gain from the trades? 
How large will the gains be?

Ricardo’s famous example has been 
used to answer these fundamental ques-
tions of international trade in countless 
textbooks: England imports Portuguese 
wine and everyone’s a winner, all the more 
so the worse the English are at making 
wine. 

Until recently, however, Ricardo’s 
logic has had surprisingly little impact on 
the way that economists use data from 
the world around them to answer ques-
tions about trade policy. Extending the 
logic to a realistic economy with many 
regions and products had seemed some-
where between impractical and impossible. 
But thanks to a number of recent inno-
vations — most importantly in the semi-
nal work of Jonathan Eaton and Samuel 
Kortum — this is rapidly changing.1 In 
this research report, we describe some of 
our recent attempts to connect Ricardo’s 
200-year-old idea to the real world. 

Ricardian Comparative 
Advantage and Empirical 
Patterns of Trade

We begin by asking the most basic of 
empirical questions: How well do the pre-

dictions of a Ricardian model line up with 
data on trade patterns? In a famous chal-
lenge, a mathematician, Stan Ulam, once 
asked Paul Samuelson to name one prop-
osition in the social sciences that is both 
true and nontrivial. After much reflection, 
Samuelson’s reply was: “Ricardo’s theory of 
comparative advantage.” 

The practical content of Ricardo’s the-
ory has received surprisingly little atten-
tion due to the challenges of connect-
ing Ricardo’s ideas to data. Together with 
Ivana Komunjer, we have extended Eaton 
and Kortum’s quantitative model to study 
inter-industry Ricardian comparative 
advantage in a way that is amenable to 
empirical scrutiny.2

The basic prediction of the Ricardian 
model is that countries should export rel-
atively more in sectors in which they are 
relatively more productive. Our model cap-
tures this simple idea by providing closed-
form solutions for relative bilateral trade 
flows as a function of relative observed pro-
ductivity. Crucially, the model takes into 
account the fact that countries will not 
produce all varieties of every good. Rather, 
a country will only produce those variet-
ies in which it is relatively more efficient. 
This implies that differences in observed 
productivity tend to be smaller than true 
differences in productivity as a result of a 
selection effect.

Combining standard data on industry-
level trade flows and productivity, we find 
that countries do indeed tend to export 
goods where their relative productivity is 
higher, as this Ricardian model would pre-
dict. More precisely, a 1 percent change 
in relative productivity is associated with 
a 6.5 percent change in relative exports. 
There is also support for the notion that 
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observed productivity differences are 
biased by Ricardian selection. We use our 
estimates to quantify the welfare impact 
of this Ricardian channel across sectors. 
Cross-industry differences in technolo-
gies generate only a small part of the gains 
from trade; comparative advantage oper-
ates mostly at the within-industry prod-
uct level.

Ricardo’s Difficult 
Identification Problem

“Ricardo’s difficult idea,” as Paul 
Krugman once referred to the theory of 
comparative advantage, contains at its core 
a fundamental barrier to empirical anal-
ysis. Ricardo’s simple example involved 
a prediction about trade patterns as a 
function of four productivity numbers —  
England’s and Portugal’s productivity lev-
els in cloth and wine. But how is an ana-
lyst to measure England’s productivity in 
an activity, such as wine making, which it 
does not engage in because it can import 
wine from Portugal? Without knowledge 
of this missing productivity number, it 
is impossible to test the model’s predic-
tions about the patterns of trade. Yet the 
very essence of the model implies that this 
fourth number should not be observable 
to an analyst. 

This empiricist’s Gordian knot — for-
mally, an “identification” problem — is 
familiar in selection models throughout 
economics, but standard solutions have 
been difficult to apply to the study of 
international trade. Previous attempts to 
test the Ricardian theory, including our 
aforementioned paper, are therefore based 
on strong functional-form assumptions 
that impose a particular structure on the 
distribution of productivity across goods 
(and varieties of the same good) to allow 
an analyst to infer underlying productiv-
ity differences from observed differences.

In recent research, we have drawn 
on some unique features of the agricul-
tural sector in order to make progress 
on Ricardian empirical work despite the 
identification challenges. The key obser-
vation is that this is a setting in which a 
major scientific focus among agronomists 
is to predict the productivity, for any 

crop, that any location could achieve as a 
function of its environmental conditions. 
For example, the Global Agro-Ecological 
Zones (GAEZ) project from the Food 
and Agricultural Organization aggregates 
such predictions for all major crops and at 
a detailed geographical level. The project 
includes information on 2.2 million par-
cels of land around the globe. This permits 
one to “observe” not only the productivity 
of a land parcel in its current use, but also 
in all potential uses.

In a first paper, we focused on a direct 
test of the Ricardian model.3 On the basis 
of GAEZ potential yield observations, 
we calculated the Ricardian model’s pre-
dictions about the pattern of produc-
tion — which crops growers at different 
locations would choose to specialize in, 
at prevailing producer prices. These pre-
dicted patterns of production have signifi-
cant power to predict actual patterns of 
crop production around the world — per-
haps surprisingly so, given the many rea-
sons for actual productivities to differ 
from those predicted by agronomists.

Moving beyond testing, a core inter-
est is in estimating the gains from trade 
that exist in the world around us. As in 
all standard trade models, the Ricardian 
model postulates that regions differ and 
those differences give rise to potential 
gains from specialization afforded by the 
ability to trade. But how large are the 
differences, and hence how large are the 
gains? Unfortunately Ricardo’s identifica-
tion problem again stands in the way. All 
four of Ricardo’s numbers are needed to 
evaluate the gains from trade, for either 
England or Portugal. The key is to estimate 
just how much more efficient the world 
is when England doesn’t have to produce 
any wine. That efficiency boost depends on 
how bad England is at producing the wine 
that it doesn’t produce.

In a second recent paper, we again draw 
on the GAEZ data to measure some of the 
gains from agricultural trade.4 In particu-
lar, we ask how much of the growth in U.S. 
agricultural productivity over the period 
1880–1997 has come about because of 
the spatial integration of agricultural mar-
kets across the United States. A key chal-
lenge to incorporating information from 
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the GAEZ data in this historical case 
is that potential yields, for each crop in 
each location, have changed, in unknown 
ways, due to technological progress. But 
under the assumption that those changes 
do not reverse comparative advantage 
within any county, we show how to use 
data from the Agricultural Census since 
1880 to infer the unique set of prices and 
productivity shocks that 
is consistent with profit 
maximization and factor-
market clearing in any 
given county and year. 
These estimated, model-
consistent prices cor-
relate well with data on 
actual state-level prices 
and show a clear trend 
toward lower intra-U.S. 
spatial price dispersion 
over time. Commodity 
markets were more inte-
grated in 1997 than in 
1880. 

But how large are the 
benefits from this height-
ened integration? To 
shed light on this question, 
we calculate the change in the value of 
nationwide output that the 1880 econ-
omy would have enjoyed if inter-spatial 
price gaps in 1880 were set to their later 
(say 1920) level, rather than to the actual 
1880 level. The results are surprising. For 
example, 1880–1920 gains were 79 per-
cent, approximately the same as the gains 
that we calculate are due to pure within-
location productivity gains. Similar state-
ments are true about a later period, 1954 
to 1997. Overall, the increasing exploita-
tion of gains from intra-national trade in 
this context appear to have been a major, 
and perhaps underappreciated, contribu-
tor to aggregate economic growth. 

Comparative Advantage and 
the Costs of Climate Change

Together with Cory Smith, we have 
also applied Ricardo’s logic to study of 
the consequences of climate change in 
agricultural markets around the world.5 

There is little doubt that a warm-

ing climate will portend lower yields for 
many crops in many locations. But the 
aggregate consequences of those mil-
lions of micro-shocks will depend on 
the extent to which farmers can shift 
their growing patterns from one crop to 
another, and the extent to which con-
sumers can change the trade linkages 
that connect them to particular farmers. 

To examine these pos-
sibilities we build a gen-
eral equilibrium model of 
trade, in 10 leading crops, 
among each of 1.7 mil-
lion land parcels around 
the world. Each parcel 
has its own Ricardian 
productivity capabili-
ties in each crop, so we 
have 17 million crop-par-
cel estimates, and trade 
occurs subject to trad-
ing frictions designed to 
match world trade flows 
today. We then shock 
each parcel’s productiv-
ity level in each crop in 
the manner that clima-

tologists and agronomists 
believe will arise due to climate change 
by 2071–2100. This is feasible because 
the GAEZ project provides their agro-
nomic predictions both for contempo-
rary climate conditions and also under 
the expected climate conditions that 
correspond to each of the scenarios used 
by the UN’s Intergovernmental Panel on 
Climate Change.

What are the 
consequences of this 
change in the 17 mil-
lion place- and crop-
specific productivi-
ties? We find that 
climate change would 
generate a large neg-
ative productiv-
ity shock for many 
countries around 
the world and that if 
there were no reallo-
cations around the 
world, welfare would 
decrease substan-

tially. The value of crop output would 
be predicted to fall by about 40 percent. 
However, there is enough heterogeneity 
in these shocks over space that after real-
locating production according to compar-
ative advantage across crops within each 
parcel, welfare losses become smaller by 
a factor of three. Furthermore, there is so 
much productivity heterogeneity across 
parcels within countries that there is lit-
tle to be gained from controlling coun-
tries’ capacity to adjust their trade flows 
internationally. 

Reducing Ricardian Complexity

The Ricardian world can be a com-
plicated place. The full equilibrium 
implications of Ricardo’s four numbers, 
in his simple two-by-two setting, took 
almost three decades to work out, as 
John Stuart Mill did in 1844.6 So what 
is the Ricardian analyst — let alone the 
reader — to make of the complexity of 
a model like that discussed above with 
17 million productivity ingredients? In 
recent work with Rodrigo Adao, we 
have developed a new methodology for 
simplifying the empirical use of general 
neoclassical models, a class that includes 
the Ricardian model as a special case.7

We first establish the equivalence 
between such models and reduced 
exchange models in which countries 
directly exchange factor services, extend-
ing an original insight from Charles 
Wilson in the Ricardian case.8 This 
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equivalence implies that, for an arbi-
trary change in trade costs, counterfac-
tual changes in the factor content of 
trade, factor prices, and welfare only 
depend on the shape of a reduced fac-
tor demand system. We then provide 
sufficient conditions for estimates of 
this factor demand system to be recov-
ered non-parametrically. Together, these 
results offer a strict generalization of 
the parametric approach used in so-
called gravity models — like the version 
of the Ricardian model developed by 
Eaton and Kortum — in which the fac-
tor demand system is isoelastic.

Implications  
for Optimal Trade Policy

What does the Ricardian model 
imply for the design of a nation’s opti-
mal trade policy? Should it protect more 
import sectors with weaker comparative 
advantage? Conversely, should it subsi-
dize less in export sectors with stronger 
comparative advantage? Perhaps surpris-
ingly, in spite of the importance of the 
theory of comparative advantage in the 
field of international trade, these ques-
tions have not previously been inves-
tigated formally. The goal of our work 
with Jonathan Vogel and Iván Werning 
is to shed light on these questions.9

The main theoretical result of our 
paper is that, in the context of a canoni-
cal Ricardian model, optimal import 
tariffs should be uniform, whereas opti-
mal export subsidies should be weakly 
decreasing with respect to compara-
tive advantage. While the latter pat-
tern accords well with the observation 
that countries tend to protect their 
least competitive sectors in practice, 
larger subsidies do not stem from a 
greater desire to expand production in 
less competitive sectors. Rather, they 
reflect tighter constraints on the ability 
to exploit monopoly power by contract-
ing exports. Put simply, countries have 
more room to manipulate world prices 
in the sectors in which they have a com-
parative advantage.

The final part of the paper explores 
the quantitative importance of these 

theoretical considerations in the agri-
cultural sector. The market structure 
in this sector is plausibly close to the 
neoclassical ideal and, again, agronomic 
data enable a unique view of compara-
tive advantage. We find that about half 
of the welfare gains from optimal trade 
taxes arise from the use of non-uniform 
trade taxes that vary monotonically with 
comparative advantage. 

Home Demand as a 
Source of Ricardian 
Comparative Advantage

In more recent work we have 
turned to a more basic question: Where 
do Ricardo’s cross-country differences 
in relative productivities come from? 
In models that incorporate increasing 
returns, be they of the Marshallian sort 
that are external to firms or of the 
monopolistic competition sort that play 
out through firm entry in differentiated 
product markets, the productivity of a 
given industry in a given nation rises as 
its output increases. This opens up the 
possibility, for sufficiently strong aggre-
gate economies of scale, of what Staffan 
Linder and Krugman call the “home-
market effect,” in which a region’s home 
demand base will become a source of 
endogenous Ricardian comparative 
advantage.10

In work with Margaret Kyle and 
Heidi Williams, we estimate the 
strength of this effect in the context of 
the global pharmaceutical industry.11

Building on previous work on the 
effect of demographic changes on inno-
vation and product entry by Daron 
Acemoglu and Joshua Linn,12 our 
paper establishes that countries that for 
demographic reasons are expected to 
have high demand for a certain type of 
drug are actually more likely to be net 
exporters of that drug. We find that the 
correlation between predicted home 
demand and sales abroad is positive and 
greater than the correlation between 
predicted home demand and purchases 
from abroad, which is strong evidence 
for the role of the home market in cre-
ating comparative advantage.

Ricardo’s Rejuvenation

New data sources, new modeling 
strategies, and new empirical procedures 
have breathed new life into Ricardo’s 
200-year-old insights about comparative 
advantage and trade flows. This revital-
ized line of work has generated important 
insights on a range of applied questions, 
including the design of border taxes, the 
origins of aggregate productivity gains, 
and the expected harm from climate 
change. We have recently surveyed many 
of these new developments.13 The impact 
of Ricardo’s path-breaking work may be 
even greater in its third century than in 
its first two.
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