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Trade and Growth

‚ Today we pivot and start exploring international dimensions of economic
development.

‚ Voluminous public and academic debate about whether “globalization” (i.e.
reduction of international trade barriers, both policy-related and not, in recent
decades) has been good or bad for living standards in low-income countries.

‚ What do we expect to happen?
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A Simple Model of Trade

‚ We will look at the model of Dornbush, Fischer and Samuelson (AER 1977)

‚ Setup:
‚ 2 countries: Home and Foreign (asterisks denote variables related to the Foreign

country)
‚ 1 factor of production in each country—means that we call this a “Ricardian” model
‚ Let L and L˚ denote the endowments of labor in the 2 countries
‚ And w and w˚ denote the wages in the 2 countries, and let ω ” w{w˚

‚ Continuum of goods indexed by z P r0, 1s

‚ Constant returns to scale production
‚ Perfect competition in product and factor markets
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Production technologies

‚ We describe Home’s technologies by apzq: the number of units of labor required
to produce one unit of good z

‚ Analogous object in Foreign is a˚ pzq

‚ W.l.o.g, we order goods such that A pzq ”
a˚pzq

apzq
is decreasing

‚ We then say that Home has a “comparative advantage” in the low-z goods
‚ For simplicity, we’ll assume strict monotonicity of Apzq
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Who will produce what?

‚ Suppose these 2 countries can trade freely

‚ That means each good will have one common global price—denote it by p pzq for
good z

‚ Profit-maximization (by price-taking producers) requires

p pzq ´ wa pzq ď 0, with equality if z produced in Home (1)
p pzq ´ w˚a˚ pzq ď 0, with equality if z produced in Foreign (2)

‚ Proposition (specialization): There exists rz P r0, 1s such that Home produces
all goods z ă rz and Foreign produces all goods z ą rz . Further, rz is given
implicitly by:

A przq “ ω (3)
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Why is this true?
‚ Proof: By contradiction. Suppose that there exists z 1 ă z such that z produced

at Home and z 1 is produced abroad. p1q and p2q imply

p pzq ´ wa pzq “ 0
p

`

z 1
˘

´ wa
`

z 1
˘

ď 0
p

`

z 1
˘

´ w˚a˚
`

z 1
˘

“ 0
p pzq ´ w˚a˚ pzq ď 0

This implies

wa pzq w˚a˚
`

z 1
˘

“ p pzq p
`

z 1
˘

ď wa
`

z 1
˘

w˚a˚ pzq ,

which can be rearranged as

a˚
`

z 1
˘

{a
`

z 1
˘

ď a˚ pzq {a pzq

This contradicts A strictly decreasing.
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Interpretation

‚ Proposition simply states that Home will produce and export the goods in which
it has a comparative advantage, but the “mass” of such goods (the size of rz) will
depend on relative wages ω

‚ The above was true for any ω

‚ ... but to pin down ω we need to bring in the demand side of the economy
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Demand side

‚ We will gloss over details here

‚ But under very general conditions, can expect that demand side can be
summarized by

ω “ Bprz , L˚{Lq

where Bp.q is increasing in both arguments.

‚ Why?

‚ Increasing in rz : if Home were to be producing more and more of the world’s
products, this would bid up its relative wage (at any relative country sizes, L˚{L).

‚ Increasing in L˚{L: for any value of rz , an increase in relative country labor size has
to decrease that country’s relative wage
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Putting things together

!
FH ~

z

ω

B(z)

z 

A(z)
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Does Home gain from free trade here?
‚ Yes!
‚ Say that Home’s preferences over the goods are CES (for simplicity):

U “

ˆ
ż 1

0
qpzq

σ´1
σ dz

˙

σ
σ´1

where qpzq is the quantity consumed by Home consumer.

‚ One can work out the corresponding indirect utility function:

V pp, wq “ w
ˆ

ż 1

0
ppzq1´σdz

˙

1
σ´1

‚ Recall that in any general equilibrium economy we can choose one good/factor to
be the “numeraire”. Therefore let w “ 1, wlog.
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Does Home gain from free trade here?

‚ Under “autarky” (no trade), all goods produced in Home. So we know from (1)
that ppzq “ wapzq “ apzq for all z .

‚ Therefore

UA “

ˆ
ż 1

0
apzq1´σdz

˙

1
σ´1

‚ Under free trade, we know from the Proposition that

UT “

˜

ż

rz

0
apzq1´σdz ` ωσ´1

ż 1

rz
a˚pzq1´σdz

¸
1

σ´1

‚ But from the Proposition, Apzq ă ω for z ą rz . So as long as there is some trade
happening (i.e. rz ă 1), UT ą UA.
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Interpretation
‚ Can think of trade as a form of “selection” here.

‚ Under autarky, must produce everything at home

‚ Under trade, have option to produce more than necessary of some things at home,
and not at all of other things—can “select out” the bad stuff and “select in” the
good stuff.

‚ NB: the only point of exporting (since exports don’t enter U directly) is to be able
to pay for imports of cheap stuff (cheaper than we could make at home at
prevailing wages).

‚ In an abstract sense, trade is just a “technology” for turning export goods (things we
don’t directly value) into import goods (things that we do directly value).

‚ David Friedman: “There are two ways [Americans] can produce automobiles. We
can build them in Detroit or we can grow them in Iowa....put the wheat on ships and
send the ships out into the Pacific. They come back with Hondas on them.”
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Generalizations

‚ Can show that above logic goes through under any technologies and preferences
(but sticking to assumptions of perfect competition, no externalities, etc.)

‚ Additional general lessons:
‚ Starting at infinite tariff, some trade is always better than none
‚ Starting at finite tariff, reducing it is not always better. However, this argument

hinges on countries being “large” (=can affect world prices) and most countries
might not be very “large”.

‚ If there are heterogeneous people inside Home, trade will (like most economic shocks
in GE) almost surely create both “winners” and “losers”

‚ Can design a taxation scheme that would, in principle, let winners compensate losers
and generate a Pareto improvement. But such taxes would probably be very hard to
implement in practice.
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Trade and Living Standards: the Evidence

‚ The basic logic of CA-driven selection that we have seen suggests that, all else
equal, more open countries should be richer ones.

‚ Is there evidence for this idea?

‚ Frankel and Romer (1999, AER) provided a great first step
‚ What’s the basic problem with identifying the effect of trade on GDP?

‚ Key idea: FR instrument for a country’s trade (really, its ‘openness’) by using a
measure of distance: how far that country is from large (ie rich) potential trade
partners.
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FR (1999): First-Stage (Part I)

‚ First-stage regression has two parts.
‚ First is based on well-known ‘gravity’ equation.

‚ Key idea: bilateral trade flows fall with bilateral trade costs (and variables like
bilateral distance, and whether two countries share a border, appear to be correlated
with trade costs).

‚ Gravity equation estimated is the following

lnp
τij

GDPi
q “ a0 ` a1 ln Dij ` a2 ln Ni ` a3 ln Ai ` a4 ln Nj ` a5 ln Aj ` a6Bij ` eij

‚ Where τij “ pXij ` Mijq is exports plus imports between country i and j , Dij is
distance, N is population, A is area, and Bij is dummy for either country being
landlocked. FR (1999) also control for each of these variables interacted with a
dummy for both countries sharing a common border.
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First-Stage Results (Part I)
The gravity equation 384 THE AMERICAN ECONOMIC REVIEW JUNE 1999 

TABLE 1-THE BILATERAL TRADE EQUATION 

Variable Interaction 

Constant -6.38 5.10 
(0.42) (1.78) 

Ln distance -0.85 0.15 
(0.04) (0.30) 

Ln population -0.24 -0.29 
(country i) (0.03) (0.18) 

Ln area -0.12 -0.06 
(country i) (0.02) (0.15) 

Ln population 0.61 -0.14 
(country j) (0.03) (0.18) 

Ln area -0.19 -0.07 
(country j) (0.02) (0.15) 

Landlocked -0.36 0.33 
(0.08) (0.33) 

Sample size 3220 
R 2 0.36 
SE of regression 1.64 

Notes: The dependent variable is ln(T i/GDP,). The first 
column reports the coefficient on the variable listed, and the 
second column reports the coefficient on the variable's 
interaction with the common-border dummy. Standard er- 
rors are in parentheses. 

that geographic variables are major determi- 
nants of bilateral trade. The R2 of the regression 
is 0.36. The next step is to aggregate across 
countries and see if geographic variables are 
also important to overall trade.9 

D. Implications for Aggregate Trade 

To find the implications of our estimates for 
the geographic component of countries' overall 
trade, we aggregate the fitted values from the 
bilateral trade equation. That is, we first rewrite 
equation (6) as 

(7) ln(Tij/GDPi) = a'Xij + eij, 

where a is the vector of coefficients in (6) (ao, 
al, ..., al 3), and Xii is the vector of right-hand 
side variables (1, In Di1, ..., Bij[Li + L>]). Our 
estimate of the geographic component of coun- 
try i's overall trade share is then 

(8) ^ E 
jui 

That is, our estimate of the geographic component 
of country i's trade is the sum of the estimated 
geographic components of its bilateral trade with 
each other country in the world.'0 

All that is needed to perform the calculations 
in equation (8) are countries' populations and 
geographic characteristics. We therefore take 
the sum in (8) not just over the countries cov- 
ered by the bilateral trade data set, but over all 
countries in the world.1' Similarly, we are able 
to find the constructed trade share, T, for all 
countries, not just those for which we have 
bilateral trade data. Since our income regres- 
sions will also require data on trade and income, 
however, we limit our calculation of T to the 
countries in the Penn World Table. Thus we 
compute T for 150 countries. 

E. The Quality of the Instrument 

Figure 1 is a scatterplot of the true overall 
trade share, T, against the constructed share, T. 
The figure shows that geographic variables ac- 
count for a major part of the variation in overall 
trade. The correlation between T and T is 0.62. 
As column (1) of Table 2 shows, a regression of 

9 The standard errors reported in Table 1 are conven- 
tional OLS standard errors. It is likely that the residuals of 
the bilateral trade equation are not completely independent, 
and thus that the reported standard errors are too low. But as 
described in Section II, subsection B, uncertainty about the 
parameters of the bilateral trade equation contributes only a 
small amount to the standard errors of the cross-country 
income regressions that we ultimately estimate. For exam- 
ple, doubling the variance-covariance matrix of the esti- 
mated parameters of the bilateral trade equation increases 
the standard error of the coefficient on the trade share in our 
baseline cross-country regression [column (2) of Table 3] 
by less than 10 percent. 

'0The expectation of T i/GDPi conditional on Xii is 
actually equal to eaXij times E[eeJi]. Since we are modeling 
eiq as homoskedastic, however, E[eeii] is the same for all 
observations, and thus multiplies tj by a constant. This has 
no implications for the subsequent analysis, and is therefore 
omitted for simplicity. 

" For convenience, we omit a handful of countries with 
populations less than 100,000: Antigua and Barbuda, 
Greenland, Kiribati, Liechtenstein, the Marshall Islands, 
Micronesia, Monaco, Nauru, St. Kitts and Nevis, and San 
Marino. In addition, for countries that are not in the Penn 
World Table, we have data on population but not on the 
labor force. To estimate the labor force for these countries, 
we multiply their populations by the average ratio of the 
labor force to population amnong the countries in the same 
continent that are in the Penn World Table. We use the Penn 
World Table's definitions of the continents. 

Donaldson, MIT 14.76/760, Spring 2026, Lectures 14-15: Trade and Growth 15 / 32



FR (1999): First-Stage (Part II)

‚ Now FR (1999) aggregate the previously estimated gravity regression (omitting
the interaction terms for simplicity) over all of country i ’s bilateral partners, j :

pTi “ epa0`pa2Ni `pa3Ai
ÿ

j‰i
epa4Nj `pa5Aj `pa1Dij `pa6Bij

‚ This constructed variable pTi is then used as an instrument for how much a
country is actually trading (denoted Ti , ie actual exports plus imports over GDP).
Think of pTi as ‘gravity predicted trade’.

‚ That is, the actual first-stage regression is to regress Ti on pTi (and controls for
population and area).
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First-Stage Results (Part II)
The actual first stage (i.e. regress Ti on pTi and controls).VOL. 89 NO. 3 FRANKEL AND ROMER: DOES TRADE CAUSE GROWTH? 385 
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FIGURE 1. ACTUAL VERSUS CONSTRUCTED TRADE SHARE 

T on a constant and t yields a coefficient on 
of essentially one and a t-statistic of 9.5. 

As described in subsection A of this section, 
however, the component of the constructed trade 
share that is correlated with country size cannot be 
used to estimate trade's impact on income: smaller 
countries may engage in more international trade 
but in less within-country trade. That is, our iden- 
tification of trade's impact on income will come 
from the component of the excluded exogenous 
variable (the constructed trade share) that is un- 
correlated with the other exogenous variables (the 
size measures). 

The constructed trade share is in fact highly 
correlated with country size. For example, the 
five countries with the smallest constructed 
shares all have areas over 1,000,000 square 
miles, and the five with the largest constructed 
shares all have areas under 10,000 square miles. 
A regression of the constructed trade share on a 
constant, log population, and log area yields 
negative and significant coefficients on both 
size measures and an R2 of 0.45. 

Thus in examining whether geographic variables 
provide useful information about intemational trade, 
we need to ask whether they provide infonnation 
beyond that contained in country size. Columns (2) 
and (3) of Table 2 therefore compare a regression of 
the actual trade share on a constant and the two size 
measures with a regression that also includes our 
constructed trade share. As expected, size has a neg- 
ative effect on trade. Area is highly significant, while 
population is moderately so. The coefficient on the 
constiucted trade share falls by slighdy more than 
half when the size controls are added. 

The important message of columns (2) and (3), 

TABLE 2-THE RELATION BETWEEN ACTUAL AND 
CONSTRUCTED OVERALL TRADE 

(1) (2) (3) 

Constant 46.41 218.58 166.97 
(4.10) (12.89) (18.88) 

Constructed trade share 0.99 0.45 
(0.10) (0.12) 

Ln population -6.36 -4.72 
(2.09) (2.06) 

Ln area -8.93 -6.45 
(1.70) (1.77) 

Sample size 150 150 150 
R2 0.38 0.48 0.52 
SE of regression 36.33 33.49 32.19 

Notes: The dependent variable is the actual trade share. 
Standard errors are in parentheses. 

however, is that the constructed trade share still 
contains a considerable amount of information 
about actual trade. For example, its t-statistic in 
column (3) is 3.6; this corresponds to an F-statistic 
of 13.1. As the results in the next section show, 
this means that the constructed trade share con- 
tains enough information about actual trade for IV 
estimation to produce only moderate standard er- 
rors for the estimated impact of trade. Further- 
more, the results of Douglas Staiger and James H. 
Stock (1997), Charles R. Nelson and Richard 
Startz (1990), and Alastair R. Hall et al. (1996) 
imply that these first-stage F-statistics are large 
enough that the finite-sample bias of instrumental 
variables-which biases the IV estimate toward 
the OLS estimate-is unlikely to be a serious 
problem in our IV regressions. 

Figure 2, Panel A, shows the partial association 
between the actual and constructed trade shares 
controlling for the size measures. The figure 
shows that although the relationship is not as 
strong as the simple relationship shown in 
Figure 1, it is still positive. The figure also shows 
that there are two large outliers in the relationship: 
Luxembourg, which has an extremely high fitted 
trade share given its size, and Singapore, which 
has an extremely high actual trade share given its 
size. Figure 2, Panel B, therefore shows the scat- 
terplot with these two observations omitted. Again 
there is a definite positive relationship.12 

12 When these two observations are dropped from the 
regression in column (3) of Table 2, the coefficient on the 
constructed trade share rises to 0.69, but the t-statistic falls 
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FR (1999): The Second-Stage

‚ Now, finally, FR (1999) run the regression of interest—‘Does trade cause
growth?’:

ln Yi
Ni

“ a ` bTi ` c1 ln Ni ` c2 ln Ai ` ui

‚ Here, Yi
Ni

is GDP per capita and Ai is area.

‚ FR run this regression using both OLS and IV.
‚ The IV for Ti is pTi .
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OLS and IV results
1 % increase in trade share ùñ 2% increase in GDP/capita

VOL. 89 NO. 3 FRANKEL AND ROMER: DOES TRADE CAUSE GROWTH? 387 

over the sample period.13 
Appendix Table Al reports the basic data 

used in the tests. It lists, for each country in the 
sample, its actual trade share in 1985, its con- 
structed trade share, its area and 1985 popula- 
tion, and its income per person in 1985.14 

We focus on two samples. The first is the full 
set of 150 countries covered by the Penn World 
Table. Our instrument is only moderately cor- 
related with trade once we control for size, and 
much of the variation is among the smallest 
countries in the sample. Thus it is important to 
consider a relatively broad sample. And as we 
describe below, the results for this sample are 
robust to the exclusion of outliers and of obser- 
vations where the data are potentially the most 
subject to error. 

Our second sample is the 98-country sample 
considered by N. Gregory Mankiw et al. (1992). 
The countries in this sample generally have 
more reliable data; they are also generally 
larger, and thus less likely to have their incomes 
determined by idiosyncratic factors. In addition, 
data limitations require that we employ a 
smaller sample when we examine the channels 
through which trade affects income. 

B. Basic Results 

Table 3 reports the regressions. Column (1) is 
an OLS regression of log income per person on a 
constant, the trade share, and the two size mea- 
sures. The regression shows a statistically and 
economically significant relationship between 
trade and income. The t-statistic on the trade share 
is 3.5; the point estimate implies that an increase 
in the share of one percentage point is associated 
with an increase of 0.9 percent in income per 
person. The regression also suggests that, control- 
ling for international trade, there is a positive 
(though only marginally significant) relation be- 
tween country size and income per person; this 
supports the view that within-country trade is ben- 

TABLE 3-TRADE AND INCOME 

(1) (2) (3) (4) 

Estimation OLS IV OLS IV 
Constant 7.40 4.96 6.95 1.62 

(0.66) (2.20) (1.12) (3.85) 
Trade share 0.85 1.97 0.82 2.96 

(0.25) (0.99) (0.32) (1.49) 
Ln population 0.12 0.19 0.21 0.35 

(0.06) (0.09) (0.10) (0.15) 
Ln area -0.01 0.09 -0.05 0.20 

(0.06) (0.10) (0.08) (0.19) 
Sample size 150 150 98 98 
R 2 0.09 0.09 0.11 0.09 
SE of 

regression 1.00 1.06 1.04 1.27 
First-stage F 

on excluded 
instrument 13.13 8.45 

Notes: The dependent variable is log income per person in 
1985. The 150-country sample includes all countries for 
which the data are available; the 98-country sample includes 
only the countries considered by Mankiw et al. (1992). 
Standard errors are in parentheses. 

eficial. The point estimates imply that increasing 
both population and area by one percent raises 
income per person by 0.1 percent. 

Column (2) reports the IV estimates of the 
same equation. The trade share is treated as 
endogenous, and the constructed trade share is 
used as an instrument. 15 The coefficient on trade 
rises sharply. That is, the point estimate sug- 
gests that examining the link between trade and 
income using OLS understates rather than over- 
states the effect of trade. The estimates now 
imply that a one-percentage-point increase in 
the trade share raises income per person by 2.0 
percent. In addition, the hypothesis that the IV 
coefficient is zero is marginally rejected at con- 
ventional levels (t = 2.0). The coefficient is 

1' Fischer (1993) uses a similar approach to investigate 
the effects of inflation. Frankel et al. (1996) and the working 
paper version of this paper (Frankel and Romer, 1996) 
investigate the effects of controlling for physical and human 
capital accumulation and population growth, and find that 
this does not change the character of the results. 

14 The other data used in the analysis are available from 
the authors on request. 

'5 Throughout, the standard errors for the IV regressions 
account for the fact that the instrument depends on the 
parameters of the bilateral trade equation. That is, the vari- 
ance-covariance matrix of the coefficients is estimated as 
the usual IV formnula plus (a&/aA))Q(afI/a)', where 6 is the 
vector of estimated coefficients from the cross-country in- 
come regression, a is the vector of estimated coefficients 
from the bilateral trade equation, and Q is the estimated 
variance-covariance matrix of a. In all cases, this additional 
term makes only a small contribution to the standard errors. 
In the regression in column (2) of Table 3, for example, this 
correction increases the standard error on the trade share 
from 0.91 to 0.99. 
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Comments I

‚ Do we trust these estimates as unbiased measures of the effects of trade on
growth?

‚ Countries that are close to big countries are rich potentially not just because of
trade, but because of spatially correlated true determinants of prosperity (eg,
‘institutions’).

‚ ‘Openness’ is potentially proxying for lots of true treatment effects of proximity to
neighbors: multinational firms, technology transfer, knowledge spillovers,
migration, political spillovers. Not just ‘Trade’.
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Comments II

‚ It’s also very surprising that the IV coefficients are larger than the OLS
coefficients. Why?

Reasons we might expect OLS to be upward-biased:
‚ Countries liberalizing trade made other growth-inducing policy changes.
‚ Poor countries have no other revenue but from import/export taxes.
‚ Rich countries can afford to build infrastructure that generates trade.
‚ Rich countries demand more specialized varieties.

‚ All lead to positive correlation between trade and error term.
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Follow-on Work from FR (1999), part I
‚ Because of importance of question, and surprising findings, FR (1999) generated a

lot of controversy and follow-on work.
‚ Rodrik and Rodriguez (2000) were most critical.
‚ Fundamental message (that has now also been confirmed for many cross-country

studies, no matter what the outcome or regressors are) is that these regressions
are not that robust.

‚ Inclusion of various controls can change the results a great deal.
‚ Different measures of ‘openness’ yield quite different results.
‚ None of this is very surprising when we are trying to tease out patterns from « 100

enormously heterogeneous data points

‚ RR (2000) also critical of the identification assumption behind FR (1999)’s IV.
What are they most worried about?

‚ Geography directly affects health, institutions, endowments.
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Follow-on Work from FR (1999), part I
‚ Because of importance of question, and surprising findings, FR (1999) generated a

lot of controversy and follow-on work.
‚ Rodrik and Rodriguez (2000) were most critical.
‚ Fundamental message (that has now also been confirmed for many cross-country

studies, no matter what the outcome or regressors are) is that these regressions
are not that robust.

‚ Inclusion of various controls can change the results a great deal.
‚ Different measures of ‘openness’ yield quite different results.
‚ None of this is very surprising when we are trying to tease out patterns from « 100

enormously heterogeneous data points

‚ RR (2000) also critical of the identification assumption behind FR (1999)’s IV.
What are they most worried about?

‚ Geography directly affects health, institutions, endowments.
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Follow-on Work from FR (1999), part II

‚ In two very nice papers, James Feyrer revamped interest in the cross-country
approach by using panel data and an IV based on a time-varying component of
‘distance’.

‚ Feyrer (2019): “Trade and Income—Exploiting Time Series in Geography”
‚ Feyrer (2020): “Distance, Trade, and Income—The 1967 to 1975 Closing of the

Suez Canal as a Natural Experiment”
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Feyrer (2019)

‚ Uses panel of country-level GDP and trade data from 1960-1995
‚ Exploits fact that marginal cost of shipping via air fell faster over this period than

marginal cost of shipping via sea.
‚ This will make trade costs (or ‘distance’) fall over time. And importantly, trade

costs between country pairs will be affected very differently by this:
‚ Germany-Japan sea distance is 12,000 miles, but only 5,000 air miles. (‘Treatment’)
‚ Germany-USA sea and air distances are basically the same. (‘Control’)

‚ Feyrer uses this variation to get a time-varying instrument for trade openness, and
then pursues a FR 1999 approach.
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US Trade by Mode of Transport
Consistent with a change in relative cost of using each mode

Figure 1: Air Freight Share of US Trade Value (excluding North America)
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source: Hummels (2007), pp 133.

consumer electronics. Overall about 40 percent of goods in these two categories are

transported by air. Goods in HS 71, made up of jewelry and precious metals and

stones, are predominantly transported by air. The remainder of the categories fall

into a few general areas. The majority of pharmaceuticals and organic chemicals

travel by air. Luxury goods such as watches, works of art, and leather goods are often

transported by air. A substantial value in apparel (over 15 percent) is transported

by air though the majority of apparel is transported by sea.

Table 2 lists the top 20 countries by value of imports into the US by air. There is

substantial variation amongst US trading partners in the proportion of trade by air.

Japan shipped only 27 percent by air and China only 13 percent by air. Singapore,

Malaysia, and the Philippines shipped the majority of their exports to the US by

air. Figure 2 is a scatter plot showing the percentage of exports sent to the US by air

versus the log of gdp per worker in 1960. There is no significant relationship between

income per worker in 1960 (before the advent of air freight) and the percentage of

trade by air in 2001.

Table 8 (in an appendix) lists the top overall importers to the US, their share

of imports to the US by air and the HS4 category with the highest value of goods

transported by air to the US. The primary air export varies quite a bit from country

to country. Many of the Asian countries export computers and parts to the US by

air. European countries export chemicals and pharmaceuticals to the US by air.

Many developing countries export precious metals and jewelry to the US by air.

5
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Coefficients on Air and Sea Distance
lnpTradeijtq “ γi ` γj ` γt ` βsea,t lnpseadistij q ` βair,t lnpairdistij q ` εijt

Figure 3: The Change in Elasticity of Trade with Respect to Sea and Air Distance
over Time
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source: Coefficients from regression table 9 column 2.

Each point represents the coefficient on (sea or air) distance over a 5 year interval. Estimates are

from a gravity model with country fixed effects.

Error bars represent plus or minus two standard errors for each coefficient.

Figure 4: The Change in Elasticity of Trade with Respect to Sea and Air Distance
over Time
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source: Coefficients from regression table 9 column 5.

Each point represents the coefficient on (sea or air) distance over a 5 year interval. Estimates are

from a gravity model with country pair fixed effects.

Error bars represent plus or minus two standard errors for each coefficient.
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Feyrer (2019): IV results (OLS is 0.446)
IV is predicted trade (aggregated across partners) from gravity equation

Table 5: Panel Estimates of Trade on per capita GDP

(1) (2) (3) (4) (5) (6)
IV RESULTS

ln(Real GDP per Capita)

ln(trade) 0.578 0.589 0.427 0.429 0.459 0.417
(0.082)** (0.090)** (0.078)** (0.075)** (0.097)** (0.092)**

FIRST STAGE

ln(trade)

ln(predicted trade) 0.993 0.942 2.055 2.033 1.385 1.696
(0.144)** (0.145)** (0.418)** (0.410)** (0.251)** (0.365)**

R2 0.975 0.975 0.958 0.958 0.973 0.954
F-stat on Instrument 47.6 42.2 24.2 24.6 30.4 21.6
Instrument Partial R2 0.170 0.163 0.216 0.223 0.100 0.145

REDUCED FORM

ln(Real GDP per Capita)

ln(predicted trade) 0.573 0.555 0.877 0.873 0.636 0.708
(0.116)** (0.119)** (0.242)** (0.234)** (0.185)** (0.226)**

R2 0.947 0.947 0.958 0.959 0.943 0.956

Observations 774 774 560 560 774 560
Countries 101 101 62 62 101 62
Years 10 10 10 10 10 10

characteristics of predicted trade regressions

Bilateral Controls no yes no yes — —
Balanced Panel no no yes yes no yes
Country dummies yes yes yes yes no no
Pair Dummies no no no no yes yes

All regressions are on data at 5 year intervals from 1950 to 1995

All regressions include a full set of time and country dummies.

All columns in this table correspond to similarly numbered columns in Table 9

Standard errors clustered by country

IV standard errors in columns (1) - (4) corrected for constructed instruments.

∗∗ significant at 1%
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Feyrer (2019)
‚ IV coefficient in Feyrer (2019) is still large (and similar to FR when converted to

level on log).
‚ Perhaps OVB was not as big an issue as previously thought?
‚ But a fundamental question of interpretation remains:

‚ Is ‘openness’ capturing channels related purely to the trade of goods, or is it possible
that this variable is (also) proxying for other elements of international interaction
(FDI, migration, knowledge flows) made cheaper by the rise of air travel?

‚ Feyrer (2020) exploits the closing and re-opening of the Suez Canal between 1967
and 1975 to dig deeper:

‚ (Implicit) logic: No one is doing FDI or migration by sea during this period, so only
thing a change in sea distance can affect is trade.

‚ Short-run shock.
‚ Can trace the timing of the impact.
‚ Very nice feature that it turns off and on: Should expect symmetric results from

static trade models, but asymmetric results if driven purely by (eg) spread of
knowledge.
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Feyrer (2020): Trade and Sea Distance
Figure 1: Average bilateral trade residuals grouped by Suez Distance Increase
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Source: IMF direction of trade database, author’s calculations.
The vertical lines mark the closing and reopening of the Canal in 1967 and 1975.

Residuals from a regression with country pair and year dummies.

experience no shock) are omitted from this graph for clarity. About 23 percent of

bilateral pairs representing 10 percent of the trade in the sample have the Suez canal

as the shortest sea route. The y-axis is the change in log trade over two intervals.

First, the change in average trade for years before the closure to years during the

closure. Second, the change in average trade for years during the closure to years

after the reopening. These averages are taken excluding the years of the opening

and closing and the two years after these events. As will be shown later, omitting

these years from the averages removes the transition period and better captures the

long run effect.

Larger shocks to distance are associated with slower trade growth after the clo-

sure and more rapid trade growth after the reopening. An OLS regression matching

the scatter generates a slope of -0.3 and it is significant at the one percent level.

The distribution of shocks is skewed, with a small set of countries in the Indian

Ocean and the Arabian Sea having the largest shocks. All pairs with a log distance

increase of over one include one of the following countries on the Arabian Sea side

of the canal: Djibouti, Pakistan, India, Kenya, Somalia, Tanzania and Sri Lanka.

These are also the countries that experience the largest aggregate shocks, though

Djibouti, Somalia, and Tanzania do not appear in the income regressions due to

10
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Feyrer (2020): OLS and IV results
Table 5: Output and Trade

(1) (2) (3) (4) (5) (6)
IV RESULTS

ln(GDP per capita)

ln(trade) 0.228* 0.253** 0.157** 0.170** 0.179** 0.159**
(0.087) (0.094) (0.052) (0.063) (0.062) (0.057)

FIRST STAGE

ln(trade)

Suez Shock -0.941** -1.318**
(0.245) (0.263)

ln(Predicted Trade) 3.301** 4.817**
(0.950) (0.941)

ln(Predicted Trade) dynamic 3.341** 3.022**
(0.676) (0.651)

Instrument R-squared 0.010 0.010 0.023 0.018 0.019 0.020
Instrument F-Stat 14.8 11.9 24.4 25.1 26.1 21.5

REDUCED FORM

ln(GDP per capita)

Suez Shock -0.215+ -0.224+
(0.120) (0.116)

ln(Predicted Trade) 0.834+ 0.863*
(0.472) (0.423)

ln(Predicted Trade) dynamic 0.525* 0.480+
(0.252) (0.254)

Countries 80 80 80 80 80 80
Observations 1,771 1,771 1,771 1,351 1,351 1,351

Transition Years Included Yes Yes Yes No No No

** p<0.01, * p<0.05, + p<0.1
Years 1967-1969 and 1975-1977 are the transition periods.
All regressions include a set of country and year dummies.

Standard errors clustered by country
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Feyrer (2020): Reduced Form
Note how few (and which) country obs are driving the result. Why is this a worry?

Figure 6: Log change in trade versus Suez Distance Shock
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Source: IMF direction of trade database, author’s calculations.
Trade change based on average for three periods, 1960-1966, 1970-1974, 1978-1984.

Figure 7: Log change in GDP per capita versus Suez Distance Shock
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Source: World Development Indicators, author’s calculations.
GDP change based on average for three periods, 1960-1966, 1970-1974, 1978-1984.
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Other Evidence

1. Pascali (AER, 2017):
‚ Uses the invention of steam-powered oceanic shipping (which affected relatively

more those countries with poor wind-powered connections to other countries) to
estimate relationships similar to Feyrer’s (c. 1900) .

‚ Surprisingly, this IV-driven openness seems to have only benefited small number of
(relatively rich) countries with ”inclusive institutions” and actually harmed initially
relatively poor countries.

2. Zimring (JIE, 2015):
‚ Studies the blockade imposed on the Gaza Strip from 2007-2010 (compared to West

Bank)
‚ Modern setting, so has access to price data as well as household consumption and

firm production data (and so can also look at inequality).
‚ Large measured losses of 14-27% (and return after 2010), in particular due to

reduced labor productivity (and reallocation from manuf. into services).
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