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14.581 International Trade
 
Class notes on 5/15/20131 

Trade Agreements 

•	 Given the strong and robust predictions made by theories of trade agree
ments (the GATT/WTO in particular) it is surprising how little empirical 
work there is on testing these theories. 

•	 Recall that the key claim in a series of Bagwell and Staiger papers is that 
the key international externality that trade policies impose is the terms-of
trade externality, and further that the key principles of the GATT/WTO 
seem well designed to force member countries to internalize these exter
nalities. 

•	 2 recent papers take nice steps towards filling this gap: 

1. Broda, Limao and Weinstein (AER, 2008) 

2. Bagwell and Staiger (AER, 2010) 

1.1 Broda, Limao and Weinstein (2008) 

•	 With quasi-linear preferences across goods g, social welfare is given by 
(where π is producer surplus, ψ is consumer surplus and r is tariff revenue):  

W = 1 + [πg(pg ) + rg (pg) + ψg (pg)] (1) 
g 

•	 Then (as in Johnson, 1954) the optimal tariff is given by the inverse (of 
the rest of the world’s) export supply elasticity: 

∗dp∗ m 
τopt 

g g 
g = ωg ≡	 (2)∗dm∗ pg	 g 

•	 In Grossman and Helpman (JPE 1995)—basically GH (1994) extended to 
a 2-country, strategically interacting, non-SOE world—the prediction is 
(where z is the inverse import penetration ratio and σ is the elasticity of 
import demand): 

Ig − α zg
τGH = ωg +	 (3)g a + α σg 

1The notes are based on lecture slides with inclusion of important insights emphasized 
during the class. 
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•	 To test this, need estimates of ωg. Postulate the following system of 
constant elasticity import demand and export supply (of variety v in good 
g into country i in year t) where s is a share (and Δkig differences across 
both time and an ig pair): 

kigΔkig ln sigvt = −(σig − 1)Δkig ln pivgt + εivgt (4) 

ωig kig
Δkig ln pigvt = Δkig ln sivgt + δ (5)

1 + ωig 

ivgt
 

•	 BLW estimate this system through the same ‘identification through het
eroskedasticity’ idea as Feenstra (AER, 1994) or Broda and Weinstein 

kig kig(QJE, 2006). Basic idea is that if E[ε δ ] = 0 and there is hetivgt ivgt

eroskedasticity and there are more than 3 exporting countries, then can 
identify ωig and σig. 

•	 BLW then, having estimated ωig, estimate the relationship between tariffs 
and ωig . 

•	 But for which countries? They do this on countries that (in certain time 
periods) were not part of the GATT/WTO and hence were presumably 
free to charge their unilaterally optimal tariff. 
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Our tariff data come from the TRAINS database, which provides data at the six-digit HS level. 

We focus on the 15 countries that report tariffs in at least one-third of all six-digit goods. 13 The 
set of countries and the years we use are reported in Table 1. Our sample includes a nonnegligible 
part of the world economy and is representative of the world as a whole in some dimensions. It 
includes countries from most continents. The average per capita GDP in the sample is $9,000, 
which is similar to the 1995 world average of $8,900. The 15 countries comprise 25 percent of 
the world’s population and close to 20 percent of its GDP (in PPP terms). This is due to the fact 
that it includes two of the world’s ten largest economies, China and Russia, as well as several 
smaller but nonnegligible countries such as Taiwan, Ukraine, Algeria, and Saudi Arabia.

The trade data are obtained from the United Nations Commodity Trade Statistics Database 
(COMTRADE). This database provides quantity and value data at six-digit 1992 HS classifi-
cation for bilateral flows between all countries in the world. As we can see from Table 1, the 
import data for most countries in our sample cover the period 1994–2003. For Taiwan we use 
the United Nations Conference on Trade and Development (UNCTAD) TRAINS database since 
COMTRADE does not report data for this country.

B. descriptive Statistics

The choice of what constitutes a good is dictated by data availability. The more disaggregated the 
choice of good, the fewer varieties per good we have, and thus at some point, the elasticity estimates 

13 Unfortunately, some non-WTO countries report this tariff data for only a small share of goods, making it impossi-
ble to make meaningful comparisons across goods. Our criteria were binding only for the Bahamas, Brunei, Seychelles, 
and Sudan.

Table 1—Data Sources and Years

GATT/WTO Production data Tariff dataa Trade datab

Accession date Source Years

Algeria 93 93–03
Belarus 97 98–03
Bolivia c 8-Sep-1990 UNIDO 93 93 93–03
China 11-Dec-2001 UNIDO 93 93 93–03
Czech d 15-Apr-1993 92 93–03
Ecuador 21-Jan-1996 UNIDO 93 93 94–03
Latvia 10-Feb-1999 UNIDO 96 97 94–03
Lebanon 00 97–02
Lithuania 31-May-2001 UNIDO 97 97 94–03
Oman 9-Nov-2000 92 94–03
Paraguay 6-Jan-1994 91 94–03
Russia 94 96–03
Saudi Arabia 11-Dec-2005 91 93–03
Taiwan 1-Jan-2002 UNIDO 96 96 92–96
Ukraine UNIDO 97 97 96–02

a All tariff data are from TRAINS. Countries are included if we have tariff data for at least one year before acces-
sion (GATT/WTO). 

b Except for Taiwan, all trade data are from COMTRADE. For Taiwan, data are from TRAINS. 
c The date of the tariffs for Bolivia is post-GATT accession but those tariffs were set before GATT accession and 

unchanged between 1990–1993. 
d The Czech Republic entered the GATT as a sovereign country in 1993. Its tariffs in 1992 were common to Slovakia 

with which it had a federation, which was a GATT member. So it is possible that the tariffs for this country do not 
reflect a terms-of-trade motive.  Our results by country in Table 9 support this. Moreover, as we note in Sec tion IVC, 
the pooled tariff results are robust to dropping the Czech Republic.
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we report their summary statistics. In theory, the inverse foreign export elasticity, vig, can be 
anywhere between zero and infinity. So the median provides a useful way to characterize the 
estimates, as it is less sensitive to extreme values. The median inverse elasticity across all goods 
in any given country ranges from 0.9 to 3. It is 1.6 in the full sample, implying a median elasticity 
of supply of 0.6, i.e., a 1 percent increase in prices elicits a 0.6 percent increase in the volume of 
exports for the typical good.

As will become clear, it is also useful to consider how different the typical estimates are across 
terciles. The table shows that the typical estimate for low market power goods (i.e., those with 
inverse elasticities in the bottom thirty-third percentile of a given country) is 0.3, about five times 
smaller relative to medium market power goods (1.6) and 180 times smaller than high market 
power goods (54).

Obviously, some of the 12,000 elasticities are imprecisely estimated. The problem of outliers 
can be seen from the fact that when we trim the top decile of the sample in Table 3A, the means 
fall by almost an order of magnitude, down to 13. The same is true for the standard deviation. 
Since the standard errors are nonspherical, we assess the precision of the estimates via boot-
strapping. In Table 3B, we report results from resampling the data and computing new estimates 
for each of the elasticities 250 times.14 Table 3B indicates that the imprecision of the estimates 
appears to be most severe for the largest estimates, as indicated by how much higher the mean is 
relative to the median and by the wider bootstrap confidence intervals for elasticities in the top 
decile. Since there is no simple way to describe the dispersion of all estimates, we focus on the 
key question for our purpose, namely, whether the estimates are precise enough to distinguish 
between categories of goods in which a country has low versus medium or high market power. 

14 This implies calculating more than 3 million bootstrapped parameters. The results were similar when we 
moved from 50 to 250 bootstraps, which indicates that further increases in the number of repetitions should not 
change the results.

Table 3A—Inverse Export Supply Elasticity Statistics

Statistic Observationsa Medianb Mean Standard deviation

Sample All Low Medium High All
W/out top 

decile All
W/out top 

decile

Algeria 739 0.4 2.8 91 118 23 333 47
Belarus 703 0.3 1.5 61 85 15 257 36
Bolivia 647 0.3 2.0 91 102 23 283 49
China 1,125 0.4 2.1 80 92 17 267 35
Czech Republic 1,075 0.3 1.4 26 63  7 233 18
Ecuador 753 0.3 1.5 56 76 13 243 30
Latvia 872 0.2 1.1 9 52  3 239 8
Lebanon 782 0.1 0.9 31 56  7 215 18
Lithuania 811 0.3 1.2 24 65  6 235 16
Oman 629 0.3 1.2 25 209  7 3,536 21
Paraguay 511 0.4 3.0 153 132 67 315 169
Russia 1,029 0.5 1.8 33 48  8 198 18
Saudi Arabia 1,036 0.4 1.7 50 71 11 232 25
Taiwan 891 0.1 1.4 131 90 20 241 43
Ukraine 730 0.4 2.1 78 86 16 254 34

Median 782 0.3 1.6 54 85 13 243 30

a Number of observations for which elasticities and tariffs are available. The tariff availability did not bind except for 
Ukraine, where it was not available for about 130 HS4 goods for which elasticities were computed. 

b The median over the “low” sample corresponds to the median over the bottom tercile of inverse elasticities. Medium 
and high correspond to the second and third terciles. 
VOL. 98 NO. 5 2047BROdA ET AL.: OpTiMAL TARiffS ANd MARkET pOWER: ThE EVidENcE

soybeans, barley, and natural gas, all with inverse elasticities below 0.1. All of these are com-
modities for which it is reasonable to expect that a single importer would have a small impact on 
world prices. In contrast, the median market power in goods such as locomotives and integrated 
circuits is more than double the sample median. These are all differentiated goods for which it is 
more likely that even a single importer can have market power. Thus, our methodology generates 
a reasonable ordering for major import categories.

As a third check for the reasonableness of the elasticities, we examine whether they reflect 
the common intuition that market power increases with country size. Since the subsample of 
products for which we can compute elasticities differs somewhat across countries, computing 
simple means and medians across different sets of goods may be misleading. Thus, we include 
HS four-digit dummies in the regression so as to compare market power for different countries 
within each import good. The first column in Table 6 reports the results from the regression of log 
inverse export elasticities on log GDP. There is a positive relationship, which supports the notion 
that market power rises as GDP rises.18 Although GDP is often strongly positively correlated 
with import shares, the latter are more appropriate for the current purpose, as noted in equation 
(12). We also obtain a positive relationship when we use an importer’s market share in each good 
instead of GDP. Moreover, this remains true even if we drop China. Hence, our estimated elastici-
ties also pass our third reasonableness check—larger countries have more market power. 19

18 This is consistent with the results in James R. Markusen and Randall M. Wigle (1989) who use a CGE model to 
calculate the welfare effects of scaling up all baseline tariffs and find a larger optimal tariff for the United States than 
for Canada. 

19 When we include both the GDP and import share measure we obtain positive coefficients for both, but the import 
share variable is not significant. Although this is partly due to their correlation, the small amount of variation explained 
by the import share (shown by the R-square within) implies that one must be careful about using it as a proxy for market 
power. The within R-square for GDP is also small, which explains why tariffs and GDP in our sample do not have a 

0
1

2
3

4
5

LE
B

O
M
A

LA
T LI

T
TA
I

EC
U

CZ
E

RU
S

BE
L

BO
L

SA
U

UK
R

CH
I

AL
G

PA
R

Commodity

Differentiated

Reference

Figure 2. Median Inverse Elasticities by Product Type 
1Goods classified by Rauch into commodities, reference priced products, and differentiated products 2
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is much less likely for specialized or differentiated goods such as locomotives, aircraft, or inte-
grated circuits because no two exporters produce the exact same good. Thus, we conjecture that 
countries have more market power in differentiated goods than commodities.

James E. Rauch (1999) classified goods into three categories—commodities, reference priced 
goods, and differentiated goods—based on whether they were traded on organized exchanges, 
listed as having a reference price, or could not be priced by either of these means. Table 5 uses 
this classification and confirms the prediction by testing the differences of the median and mean 
market power across these categories. The ranking is exactly as expected with the highest mar-
ket power in differentiated goods followed by reference priced and then commodities. The most 
striking feature of the table is that both the median and the mean market power are significantly 
higher for differentiated products—its median value is 2.4, which is about three times larger than 
reference goods and five times the value for commodities. This pattern is also clear when we look 
at the median in each category for individual countries, as shown in Figure 2.

We find a similar pattern if we look at specific goods. For example, among the set of goods 
with the largest import shares in this sample, the three goods with the least market power are 

Table 4—Correlation of Inverse Export Supply Elasticities across Countries

Log inverse export supply

Dependent variable: Statistic Beta Standard error R2 Number of observations

Algeria 0.80 (0.07) 0.13 739
Belarus 0.80 (0.07) 0.14 703
Bolivia 0.82 (0.09) 0.13 647
China 0.54 (0.06) 0.11 1,125
Czech Republic 0.61 (0.05) 0.12 1,075
Ecuador 0.73 (0.08) 0.12 753
Latvia 0.57 (0.07) 0.09 872
Lebanon 0.71 (0.08) 0.11 782
Lithuania 0.70 (0.07) 0.13 811
Oman 0.39 (0.08) 0.04 629
Paraguay 0.94 (0.11) 0.14 511
Russia 0.53 (0.05) 0.11 1,029
Saudi Arabia 0.48 (0.06) 0.08 1,036
Taiwan 0.31 (0.08) 0.02 891
Ukraine 0.83 (0.07) 0.17 730

Median 0.70 (0.07) 0.12   782

Note: Univariate regression of log inverse export supply elasticities in each country on the average of the log inverse 
elasticities in that good for the remaining 14 countries. 

Table 5—Inverse Elasticities by Product Type

Differentiated Reference priced Commodity

Median inv elasticity 2.38 0.70 0.45
Standard errors (0.04) (0.06) (0.14)
p-value: Differentiated vs. refer. or commod. 0.00 0.00

Mean inv. elasticity 17.5 9.3 8.3
Standard errors (0.71) (0.70) (1.23)
p-value: Differentiated vs. refer. or commod. 0.00 0.00

Notes: The number of observations for the median regression is 8,734, less than the full sample since not all HS4 can 
be uniquely matched to Rauch’s classification. The number for the mean regression is 7,927 because we trim the top 
decile. The pattern of results with the top decile is similar but with higher values. 
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Empirically, we know that trade volume falls off quite rapidly with distance.20 This implies 
that some goods are traded only regionally so that even countries that are small from the world’s 
perspective may have considerable amounts of regional market power. For example, Ecuador 
may represent a large share of demand for certain regionally traded goods, such as Chilean 
cement, and it is this elasticity that we estimate. This suggests that for any given GDP, a country 
in a more remote region would be expected to have higher market power, as it accounts for a 
larger fraction of the region’s demand, i.e., it has a larger value for m*

igv/m*
gv in (12). We confirm 

this in the second column of Table 6 by including a standard measure of remoteness—the inverse 
of the distance weighted GDPs of other countries in the world.

Finally, consider the magnitudes of the elasticity estimates. Given the absence of alternative 
estimates, it is difficult to make definitive statements about the reasonableness of the magnitudes 
we find. One of our interesting findings is that even small countries have market power. This may 
seem surprising if one assumes the world is composed of homogeneous goods that are traded at 
no cost. However, this may not be the right framework for thinking about trade. First, as noted 
above, there are still large trade costs segmenting markets. Second, although we do find that 
countries have almost no market power in homogenous goods (those that Rauch (1999) defines as 
commodities), those goods make up only about 10 percent of the tariff lines in the sample. About 
60 percent of the HS4 goods in the sample are differentiated with the remaining 30 percent clas-
sified as reference priced.

In sum, the analysis above suggests that our elasticity estimates are reasonable by a number of 
criteria. We now ask if they are an important determinant in setting tariffs.

robust positive correlation (e.g., it disappears once we drop China), but tariffs and inverse elasticities do, as we show 
in the next section.

20 According to James E. Anderson and Eric van Wincoop’s review of the literature, “the tax equivalent of ‘represen-
tative’ trade costs for industrialized countries is 170 percent” (2004, 692). Estimates from gravity equations imply that 
trade with a partner who shares a border is typically over 14 times larger than with an identically sized nonbordering 
country if one considers the decay due to distance alone (c.f. Limão and Anthony J. Venables 2001).

Table 6—Inverse Export Supply Elasticities, GDP, Remoteness, and Import Shares

Dependent variable Log inverse export supply

Log GDP 0.17 0.18
(0.04) (0.03)

Log remoteness 0.40
(0.15)

Share of world HS4 imports 7.19
(1.48)

Observations 12,343 12,343 12,343
R2 0.26 0.26 0.25
R2 within 0.01 0.02 0.00

Notes: All regressions include four-digit HS fixed effects (1,201 categories). Robust standard errors in parentheses. In 
the log GDP regressions, standard errors are clustered by country. GDP is for 1996. Remoteness for country i is defined 
as 1/(ojGDPj/distanceij). The share of world imports is calculated in 2000. 
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IV. Estimating the Impact of Market Power on Tariffs

A. cross-country Evidence

Before turning to the regression evidence, we will examine a crude cross-country version of 
the theory. Figure 3 shows that there is a strong positive relationship between the median tariff 
in a country and market power in the typical good, as measured by its median inverse elasticity. 
The pattern does not seem to be driven by any one country or even set of countries on a particular 
continent or with a particular income level. The positive relationship between median tariffs and 
median elasticities is also statistically significant.21 Of course, there are many reasons to be wary 
of this relationship, starting with the small number of observations. Fortunately, the vast quantity 
of country-good data underlying this plot can be used to examine the relationship more carefully, 
and we do so in our original working paper where we confirm its robustness.

The result we have presented thus far is suggestive but still far from convincing. Expressing 
the tariff purely in terms of an aggregate country’s characteristic, such as size and resulting 
market power, may be natural in a two-good model, but is not very useful from an empirical 
perspective because of the many cross-country differences that may affect average tariff levels. 
Furthermore, as we have seen, the theory also provides important predictions for tariff variation 
within a country. Since there is considerable variation in tariffs and elasticities within countries 
and fewer potential omitted variables, our main results, in the next section, follow this route.

21 If we regress the median tariff on the median inverse elasticity, we obtain a positive slope 1b 5 5.9; s.e. 5 2.9; 
R2 5 0.212 . The positive relationship is still present if we exclude China 1b 5 4.2; s.e. 5 2.362 .
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Figure 3. Median Tariffs and Market Power across Countries
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Table 7— Tariffs and Market Power across Goods (within countries): OLS and Tobit Estimates

Dependent variable Average tariff at four-digit HS (%)

Fixed effects Country Country and industry

Estimation method OLS OLS OLS OLS OLS OLS Tobit OLSa OLS

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Inverse exp. elast. 0.0003 0.0004
(0.0001) (0.0004)

Mid and high inv exp elast 1.24 1.46 1.86
(0.25) (0.24) (0.31)

Log(1/export elasticity) 0.12 0.17 0.17
(0.04) (0.04) (0.05)

(Inv. exp. elast) 3 (1 2 med hi) 1.45
(0.31)

(Inv. exp. elast) 3 med hi 0.0003
(0.0001)

Mid inv. exp. elast. 1.56
(0.28)

High inv. exp. elast. 1.37
(0.28)

Algeria 23.8 23.0 23.6 24.6 23.6 24.3 24.3 23.1 23.6
(0.64) (0.65) (0.64) (0.95) (0.96) (0.95) (0.93) (0.97) (0.96)

Belarus 12.3 11.5 12.2 12.6 11.6 12.5 12.4 11.3 11.7
(0.29) (0.33) (0.29) (0.76) (0.78) (0.76) (0.94) (0.79) (0.78)

Bolivia 9.8 9.0 9.7 10.1 9.2 10.0 10.0 8.8 9.2
(0.03) (0.17) (0.06) (0.73) (0.75) (0.73) (0.95) (0.77) (0.75)

China 37.8 37.0 37.7 38.2 37.2 38.0 37.9 36.6 37.2
(0.77) (0.79) (0.77) (0.98) (1.01) (0.99) (0.89) (1.03) (1.01)

Czech Republic 9.5 8.7 9.4 9.7 8.7 9.6 8.8 8.3 8.7
(0.53) (0.53) (0.53) (0.85) (0.86) (0.85) (0.89) (0.87) (0.86)

Ecuador 9.8 9.0 9.7 10.3 9.4 10.2 10.1 9.0 9.4
(0.19) (0.26) (0.20) (0.73) (0.74) (0.73) (0.93) (0.76) (0.74)

Latvia 7.3 6.4 7.2 7.3 6.3 7.2 6.9 6.0 6.3
(0.35) (0.40) (0.35) (0.76) (0.78) (0.76) (0.91) (0.79) (0.78)

Lebanon 17.1 16.2 17.0 17.1 16.1 17.0 17.0 15.9 16.1
(0.53) (0.56) (0.53) (0.84) (0.86) (0.84) (0.92) (0.86) (0.86)

Lithuania 3.6 2.8 3.6 3.6 2.6 3.5 26.0 2.3 2.6
(0.26) (0.31) (0.26) (0.74) (0.76) (0.74) (0.98) (0.77) (0.76)

Oman 5.6 4.9 5.6 5.7 4.8 5.6 4.9 4.4 4.8
(0.34) (0.37) (0.34) (0.77) (0.79) (0.77) (0.94) (0.79) (0.79)

Paraguay 16.0 15.3 15.9 16.3 15.4 16.1 15.9 14.9 15.4
(0.49) (0.52) (0.50) (0.84) (0.85) (0.84) (0.99) (0.86) (0.85)

Russia 10.6 9.8 10.5 10.8 9.9 10.7 10.0 9.4 9.9
(0.34) (0.38) (0.34) (0.77) (0.79) (0.77) (0.89) (0.82) (0.79)

Saudi Arabia 12.1 11.3 12.0 12.4 11.4 12.2 12.1 10.9 11.4
(0.08) (0.18) (0.09) (0.71) (0.74) (0.72) (0.89) (0.76) (0.74)

Taiwan 9.7 8.9 9.6 10.3 9.3 10.1 9.7 9.0 9.3
(0.28) (0.33) (0.28) (0.74) (0.76) (0.75) (0.91) (0.77) (0.76)

Ukraine 7.4 6.6 7.2 8.1 7.1 7.9 6.8 6.6 7.1
(0.28) (0.33) (0.29) (0.74) (0.76) (0.74) (0.93) (0.78) (0.76)

Observations 12,333 12,333 12,333 12,333 12,333 12,333 12,333 12,333 12,333
Number of parameters 16 16 16 36 35 36 35 38 36
Adj. R2 0.61 0.61 0.61 0.66 0.66 0.66 0.66

Notes: Standard errors in parentheses (all heteroskedasticity robust except Tobit). Industry dummies defined by section 
according to Harmonized Standard tariff schedule.  

a Optimal threshold regression based on minimum RSS found using a grid search over 50 points of  the distribution 
of inverse exp. elast. (from first to ninety-ninth percentile in intervals of two). Optimal threshold is fifty-third percentile. 
Accordingly, med hi equals one above the fifty-third percentile and zero otherwise. Bruce E. Hansen (2000) shows that 
the dependence of the parameters on the threshold estimate is not of “first-order” asymptotic importance, so inference 
on them can be done as if the threshold estimate were the true value. 
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example, the coefficient is 1.7 when we control for industry or industry-by-country effects in 
columns (6) and (9), respectively. This estimate is ten times larger than the OLS one and signifi-
cant at the 1 percent level. The dummy estimates in columns 5 and 8 illustrate a similar point. 
Products in which countries have medium or high market power have tariffs about 9 percentage 
points higher, a result that is both economically and statistically significant. Since the dummy is 
less prone to measurement error, these results suggest there was a downward bias due to omitted 
variables that is addressed by the IV. We will thoroughly discuss the magnitude of these effects 
in Section IVF. 25

A third point worth noting is the importance of accounting for unobserved industry heteroge-
neity when we employ a parsimonious specification. The estimated market power coefficients in 
columns 1–3 generally double after we account for such heterogeneity in columns 4–6 and 7–9.

The linear version is unlikely to be the correct functional form, as both the data and basic 
extensions of the theory strongly suggest. Given its prominence in the basic theoretical predic-
tion, however, we also present baseline results for it. The more general specification in column 7 
confirms the results obtained with the semi-log and dummy: a positive and significant effect that 
is considerably larger than the OLS estimate.26

C. individual country Results

To carefully establish the tariff determinants of any given country requires its own paper. We 
want to determine, however, whether the baseline results represent trade policy setting in the 
typical country. We remain as close as possible to the framework we have used so far. Yet we 
cannot ignore obvious issues such as the bunching of tariffs in Bolivia, Oman, and Saudi Arabia. 

25 There is also indirect evidence that our IV approach addresses the measurement error in v satisfactorily. Recall 
that this was most important for estimates above the ninetieth percentile in each country. However, when we reestimate 
the IV without those observations, we obtain very similar estimates for b.

26 Bolivia, Oman, and Saudi Arabia had little variation in their tariffs, with most grouped in two or three value bins. 
A linear regression approach is generally not the most appropriate way to treat these observations. If we drop these 
countries, the estimates become more precise and increase in magnitude in the dummy and semi-log specifications. 

Table 8—Tariffs and Market Power across Goods (within countries): IV Estimates

Dependent variable Average tariff at four-digit HS (%)

Fixed effects Country Country and industry Industry by country

Estimation method IV GMM IV GMM IV GMM IV GMM IV GMM IV GMM IV GMM IV GMM IV GMM
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Inverse exp. elast. 0.040 0.089 0.075
(0.027) (0.055) (0.028)

Mid and high inv. 3.96 8.88 9.07
  exp. elast. (0.76) (1.18) (1.08)
Log(1/export elasticity) 0.75 1.71 1.73

(0.15) (0.23) (0.21)

Observations 12,258 12,258 12,258 12,258 12,258 12,258 12,258 12,258 12,258

No. of parameters 16 16 16 35 35 35 284 282 283
1st stage f 5 1649 1335 2 653 517 3 691 544

Notes: Standard errors in parentheses (heteroskedasticity robust). Industry dummies defined by section according to 
the Harmonized Standard tariff schedule. 
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model, tariffs are given by the sum of the inverse elasticity and what we refer to as the lobbying 
variable, zig /sig, as defined in equation (7) with iig5 1.

Recall that the variable zig is the ratio of domestic production value to import value, where the 
latter excludes tariffs. Thus, it requires production data, which we could obtain for 7 of the 15 
countries in our sample for years close to the tariff data. This is available for all these countries 
only at the ISIC three-digit data from the United Nations Industrial Development Organization 
(UNIDO) industrial database. So zig can be interpreted as country i’s average penetration for the 
goods in that ISIC three-digit category. Since we divide this by the import demand elasticity, 
which varies by HS4, the lobbying variable also varies at the HS four-digit level.

In the regressions, we treat the lobbying variable similarly to market power. More specifically, 
we employ either its log or a categorical variable that takes the value of zero for the lower tercile of 
zg / sg in that country, and one otherwise. We instrument the variable, since production and imports 
depend on tariff levels. The instrument is constructed by taking the average of the categorical lobby-
ing variable over the remaining countries for each good. As indicated by the partial f-statistics for 
the first stage in Table 10, the instrument used is strongly correlated with the lobbying variable.

The last two columns of Table 10 present the estimates when we augment our baseline esti-
mates with industry-by-country effects using the lobbying variable above. The market power 
effect in the dummy specification is statistically indistinguishable from the baseline results. The 
same conclusion holds if we consider the semi-log specification. Note also that the reason the 
results are similar is not because we are adding an irrelevant variable. Several studies found that 
a similar variable is empirically important for other countries, and we find that it is significant 
for this sample as well. Below we quantify the importance of market power in tariff setting not 
only by itself, but also relative to this important alternative explanation.

Table 10— Market Power versus Tariff Revenue or Lobbying as a Source of Protection

Dependent variable Average tariff at four-digit HS (%)

Fixed effects Industry by country

Estimation method IV GMM

Sample Pooled (all) Pooled (all) Pooled (7)

Theory Market power
Market power and           

tariff revenue
Market power  
and lobbying

Mid and high inv. exp. elast. 9.07 9.04 10.20
(1.08) (1.24) (1.79)

Mid and high inv. imp. elast. 20.20
(2.08)

Mid and hi inv. imp. pen/imp. elast. 6.28
(1.97)

Log(1/export elasticity) 1.73 1.81 1.94
(0.21) (0.23) (0.38)

Log(1/import elasticity) 20.90
(0.81)

Log(inv. imp. pen/imp. elas.) 1.59
(0.55)

Observations 12,258 12,258 12,258 12,258 5,178 5,178
No. of parameters 282 283 283 284 132 133
First stage f (market power) 691 544 370 312 171 129
First stage f (other) na na 102 144 131 188

Notes: Standard errors in parentheses (heteroskedasticity robust). Industry dummies defined by section according to 
the Harmonized Standard tariff schedule. The countries with available data for the lobbying specifications are Bolivia, 
China, Ecuador, Latvia, Lithuania, Taiwan, and Ukraine. These data are not available for mining and agricultural 
products.
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Table 13— Market Power and Lobbying as a Source of Protection in the US

panel A: Nontariff barriers

Theory Market power Market power and lobbying
Fixed effects Industry Industry
Estimation method IV Tobit IV Tobitb

Dependent variable Coverage ratio 
(HS4)a

Advalorem equiv. 
(HS4, %)

Coverage ratio 
(HS4)

Advalorem equiv. 
(HS4, %)

(1)            (2) (3)         (4) (5)           (6) (7)         (8)

Mid and high inv. exp. elast. 0.90 38.8 4.93 70.8
(0.31) (15.73) (1.52) (21.99)

Mid and hi inv. imp. pen./imp. elast 20.08 3.99
(0.86) (13.14)

Log(1/export elasticity) 0.22 9.71 1.16 16.0
(0.08) (4.00) (0.39) (5.47)

Log(inv. imp. pen./imp. elas.) 0.19 4.74
(0.34) (4.94)

Observationsc 804 804 804 804 708 708 708 708
Number of parameters 17 17 17 17 17 17 17 17
First stage z-stat (market power) 7.1 6.6 7.1 6.6 6.2 5.3 6.2 5.3
First stage z-stat (other) na na na na 10.1 11.4 10.1 11.4

panel B: Tariff barriers

Theory Market power Market power and lobbying
Fixed effects Industry Industry
Estimation method IV Tobit IV Tobitb

Dependent variable Non-WTO  
(HS4, %)

WTO   
(HS4, %)

Non-WTO  
(HS4, %)

WTO   
(HS4, %)

(1)            (2) (3)         (4) (5)          (6) (7)         (8)

Mid and high inv. exp. elast. 21.2 1.52 26.9 1.89
(5.53) (1.18) (8.05) (1.58)

Mid and hi inv. imp. pen./imp. elast 10.8 20.63
(4.91) (0.96)

Log(1/export elasticity) 5.07 0.36 5.58 0.45
(1.36) (0.28) (1.86) (0.38)

Log(inv. imp. pen./imp. elas.) 4.76 20.18
(1.69) (0.34)

Observationsc 870 870 869 869 775 775 774 774
Number of parameters 20 20 20 20 21 21 21 21
First stage z-stat (market power) 7.3 7.1 7.3 7.1 6.0 5.3 6.0 5.3
First stage z-stat (other) na na na na 10.0 11.6 10.0 11.6

Mean 30.6 30.6 3.4 3.4 33.0 33.0 3.7 3.7
Mid-hi inv. exp. elast. /mean (%) 69 45 81 51
Elasticity (at mean) 0.17 0.11 0.17 0.12

Notes: Standard errors in parentheses. Industry dummies defined by section according to the Harmonized Standard 
tariff schedule. 

a Coverage ratio is defined as the fraction of HS6 tariff lines in a given HS4 category that had an NTB. Since it varies 
between zero and one we use a two-limit IV Tobit. For the remaining variables we use a lower limit Tobit that accounts 
for censoring at zero. There is a lower share of censored observations in panel B, and we confirmed that these results 
are very similar if we use IV-GMM instead.

b We employ the Newey two-step estimator in the specifications with more than one endogenous variables since it is 
well known that in these cases the maximum likelihood estimator has difficulty in converging.  

c The difference in the number of observations across specifications is due to missing production data for mining 
and agricultural products. The difference between tariff and nontariff barriers is due to the lack of variation of NTBs 
within certain industries, which must therefore be dropped. The tariff results in panel B based on a comparable sample 
to the NTB are identical. 
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(5.53) (1.18) (8.05) (1.58)

Mid and hi inv. imp. pen./imp. elast 10.8 20.63
(4.91) (0.96)
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First stage z-stat (other) na na na na 10.0 11.6 10.0 11.6

Mean 30.6 30.6 3.4 3.4 33.0 33.0 3.7 3.7
Mid-hi inv. exp. elast. /mean (%) 69 45 81 51
Elasticity (at mean) 0.17 0.11 0.17 0.12

Notes: Standard errors in parentheses. Industry dummies defined by section according to the Harmonized Standard 
tariff schedule. 

a Coverage ratio is defined as the fraction of HS6 tariff lines in a given HS4 category that had an NTB. Since it varies 
between zero and one we use a two-limit IV Tobit. For the remaining variables we use a lower limit Tobit that accounts 
for censoring at zero. There is a lower share of censored observations in panel B, and we confirmed that these results 
are very similar if we use IV-GMM instead.

b We employ the Newey two-step estimator in the specifications with more than one endogenous variables since it is 
well known that in these cases the maximum likelihood estimator has difficulty in converging.  

c The difference in the number of observations across specifications is due to missing production data for mining 
and agricultural products. The difference between tariff and nontariff barriers is due to the lack of variation of NTBs 
within certain industries, which must therefore be dropped. The tariff results in panel B based on a comparable sample 
to the NTB are identical. 

1.2 Bagwell and Staiger (AER, 2011) 

•	 BS (2011) look at countries who joined the WTO/GATT, and examine 
how their tariffs changed in the process. 

•	 Using similar logic to that seen above, they show that if governments are 
benevolent then (where ‘BR’ stands for ‘best response’): 

τ BR − τWTO = ω ∗BR (6) 

•	 And if governments have political economy motives this generalizes to 

τBR − τWTO = ηBR ≡ σBRω ∗BR BR m	 (7) 
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Courtesy of Christian Broda, Nuno Limao, David E. Weinstein, and the American Economic Association. Used with permission.



•	 This can be extended to allow for the possibility that WTO negotiations 
do not preserve perfect reciprocity (i.e. that pw,BR = pw,W T O). Letting 
r ≡ pw,W T O/pw,BR we have (where φ1 = 0 if r = 1): 

τWTO = φ0 + φ1τ
BR + φ2η

BR (8) 

•	 This forms their estimating equation (with φ1 > 0 and φ2 < 0 expected). 
But for many countries they don’t observe η so instead appeal to linear 
demand/supply case where η is proportional to m. 

8 



MIT OpenCourseWare
http://ocw.mit.edu

14.581International Economics I
Spring 2013

For information about citing these materials or our Terms of Use, visit: http://ocw.mit.edu/terms.

http://ocw.mit.edu
http://ocw.mit.edu/terms

	Trade Agreements
	Broda, Limao and Weinstein (2008)
	Bagwell and Staiger (AER, 2011)




