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Abstract 

Standard new trade models depict producers as heterogeneous in total factor productivity. In this 

paper, I adapt the Eaton and Kortum (2002) model of international trade to incorporate tradable 

intermediate goods and producer heterogeneity in value-added productivity. In equilibrium, this 

yields a positive relationship between the international trade elasticity and the share of  

intermediate goods in production. This relationship is absent from the standard model and is 

driven by the extensive margin of trade. I then use cross-country sectoral data from 1995 to 2010 

and estimate the trade elasticity, finding empirical support for this relationship and for the 

importance of the extensive margin. This model yields results that are similar to those of the 

standard model with respect to the overall magnitude of gains from trade. Importantly, however, 

whereas the standard model suggests that gains from trade are higher in sectors that use 

intermediate goods, I find that this is no longer true under the value-added heterogeneity model. 

Bank topic(s): Trade integration; Economic models; International topics; Productivity 

JEL code(s): F11, F12, F14 

Résumé 

Les nouveaux modèles types de commerce extérieur représentent l’hétérogénéité des producteurs 

sur le plan de la productivité totale des facteurs. Dans cet article, nous adaptons le modèle de 

commerce international d’Eaton et Kortum (2002) pour prendre en compte les biens 

intermédiaires échangeables et l’hétérogénéité des producteurs dans la  productivité à valeur 

ajoutée. En situation d’équilibre, il en résulte une relation positive entre l’élasticité des échanges 

internationaux et la part des biens intermédiaires dans la production. Absente du modèle type, 

cette relation est déterminée par la marge extensive du commerce. Nous nous servons ensuite de 

données sectorielles se rapportant à divers pays et couvrant la période de 1995 à 2010, et 

estimons l’élasticité des échanges. Nous constatons ainsi que des fondements empiriques 

confirment cette relation et l’importance de la marge extensive. Ce modèle génère des résultats 

semblables à ceux du modèle type relativement à l’ampleur globale des gains provenant des 

échanges. Fait important cependant, là où le modèle type indique que les gains provenant des 

échanges sont supérieurs dans les secteurs qui utilisent des biens intermédiaires, nous découvrons 

qu’il n’en va pas de même dans le modèle tenant compte de l’hétérogénéité de la productivité à 

valeur ajoutée. 

Sujet(s) : Intégration des échanges; Modèles économiques; Questions internationales; 

Productivité:  

Code(s) JEL : F11, F12, F14  



Non-Technical Summary 

This paper adapts a popular international trade model with heterogeneous producers to account 
for several important features in the data.  

The paper begins by briefly discussing the evidence on the growing importance of globally 
fragmented production, also known as global value chain (GVC) trade. In contrast to more basic 
trade in final goods, GVC trade accounts for trade in intermediate components. These 
components can come from numerous countries and are, themselves, often composed of other 
intermediate goods that might be imported. In the end, the development of a single final good 
often includes many different intermediate stages with value-added from several different 
countries.  One interesting finding has been that GVC trade tends to take place over shorter 
distances than other types of trade. Together, the relatively high pace of GVC growth in recent 
decades and the regionalized nature of this type of trade suggest that GVC trade is fundamentally 
more sensitive to differences in trade costs than other types of trade. 

To account for this higher sensitivity, I consider a model of international trade where producers 
are heterogeneous with respect to value-added productivity. As in standard models, this 
heterogeneity delivers a basis for comparative advantage and international market power for 
relatively efficient producers.  However, once intermediate goods are integrated in the model and 
the value-added share in production falls, the impact of producer heterogeneity declines and 
trade becomes more competitive globally. In equilibrium, the model delivers a predicted positive 
relationship between the share of intermediate goods in production and the international trade 
elasticity with respect to trade costs for a given industry. This relationship can qualitatively 
account for the growing share over time, as well as the regionalized pattern, of GVC trade. 

To test this relationship, I estimate the international trade elasticity using cross-country sector-
level trade and production data from 1995 to 2010. I find evidence of a positive and statistically 
significant relationship between the international trade elasticity and the share of intermediate 
goods in production as predicted by the theoretical model. Using baseline estimates, the use of 
intermediate goods raises the trade elasticity for the average sector by approximately 60 per cent, 
according to the model.   

In terms of welfare, the model suggests similar magnitudes for the economic gains from 
international trade to those of other models that include traded intermediate goods. However, 
whereas other models typically suggest that economic gains from trade are higher in sectors that 
use intermediate goods, this model delivers no such relationship. As a result, if intermediate 
goods continue to grow in importance in the future, the suggested welfare gains from trade will 
be more modest, according to this model, compared with those of existing international trade 
models.  

 



























































We can therefore solve for πjni as:

πjni =

∫ 1
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(51)

The portion of the expression above that is to the right of the integral is equal to dF j
n(p)dp.

Since
∫1
0
dF j

n(p)dp = 1, (15) has been proven.

A.2 Robustness Regression Tables

Tables 5 through 7 report estimates of equation (41) using various different measures

of trade costs. All errors in these tables are adjusted for clustering by sector. To address

concerns over the small number of sectors/clusters, I use the wild cluster bootstrap-t pro-

cedure described by Cameron, Gelbach and Miller (2008). Resulting standard errors are

not significantly different than those obtained from using the standard CRVE procedure.

Table 5 provides estimates using the d̃ni trade cost measure. The model predicts

that estimates of the interaction term should be negative and significant, indicating a

positive relationship between the share of intermediate goods and the international trade

elasticity. The standard TFP heterogeneity model assumes that there is no relationship

here.

In column 1 of Table 5, the interaction term is negative but statistically insignificant

in the regression where total exports is used as the dependent variable. From columns

2 and 3, we observe that the interaction term is negative and significant at the 10%

level at the extensive margin, and insignificant at the intensive margin. Although the

model predicts that this relationship should exist for both total exports and the extensive

margin, the extensive margin is predicted to drive the overall relationship, so I take this

evidence to be somewhat consistent with the findings of the model.

Table 6 provides similar evidence using τ̃ jni as a measure of trade costs. In this case,

the coefficient on the interaction term in column 1 is negative and significant at the

10% level. However, this term is more statistically significant at the intensive margin

(reported in column 3) than at the extensive margin (reported in column 2). While the

evidence for total exports is consistent with the predictions of the model, the differential

pattern at the extensive and intensive margins goes against the prediction of the model.

Table 7 provides evidence using R̃TAni as a measure of trade costs. In this case,

the interaction term in column 1 is positive and significant at the 10% level. At the

extensive margin (reported in column 2), this term remains positive and significant at
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the 10% level, while at the intensive margin (reported in column 3), it is insignificant.

Both of these results are consistent with the predictions of the VAP heterogeneity model.

A.3 Tables and Figures

Table 1: Summary Statistics
Gains from Trade Data

Variable Mean Std. Dev. Min. Max. N

αjnt 0.02 0.02 0 0.14 858

βjit 0.66 0.09 0.36 0.95 858

πjnnt 0.62 0.25 0 1.00 858

Trade Elasticity Data

Variable Mean Std. Dev. Min. Max. N

ln(Xj
nit) 7.09 3.29 0 18.82 296,987

ln(F j
nit) 2.77 1.72 0 6.75 296,987

ln(X
j

ni) 4.32 2.02 0 14.82 296,987

βjit 0.63 0.11 0.08 0.96 2,112
ln(dni) 8.57 0.85 5.08 9.89 6,035

τ jnit 0.09 0.11 0 7.05 264,408
RTAnit 0.16 0.37 0 1.00 2

θjV AP 3.24 3.42 0.09 12.47 13

θjTFP 9.47 12.76 0.37 51.08 13

Table 2: Equations (39) and (40): κnit = ln(d̃ni)

(1) (2) (3) (4) (5) (6)
Total Total Extensive Extensive Intensive Intensive

λ1 -1.194 -0.736 -0.412 -0.177 -0.781 -0.695
(0.00) (0.005) (0.00) (0.00) (0.00) (0.077)

λ2 0.568 0.840 0.164
(0.044) (0.00) (0.81)

Observations 236,467 236,467 236,467 236,467 236,467 236,467
R2 0.258 0.259 0.122 0.124 0.212 0.212

RMSE 2.289 2.288 1.267 1.265 1.712 1.712

Note: Robust p-values are reported in parentheses. All errors are adjusted for clustering by sector.
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Table 3: Equations (39) and (40): κnit = ln(τ̃ jnit)

(1) (2) (3) (4) (5) (6)
Total Total Extensive Extensive Intensive Intensive

λ1 -0.305 -0.201 -0.094 -0.034 -0.212 -0.212
(0.00) (0.002) (0.00) (0.00) (0.00) (0.072)

λ2 0.501 0.923 -0.000
(0.048) (0.00) (1.00)

Observations 213,535 213,535 213,535 213,535 213,535 213,535
R2 0.109 0.110 0.043 0.044 0.100 0.100

RMSE 2.437 2.288 1.267 1.265 1.712 1.712

Note: Robust p-values are reported in parentheses. All errors are adjusted for clustering by sector.

Table 4: Equations (39) and (40): κnit = R̃TAnit

(1) (2) (3) (4) (5) (6)
Total Total Extensive Extensive Intensive Intensive

λ1 1.972 0.982 0.659 0.225 1.312 0.941
(0.00) (0.002) (0.00) (0.00) (0.00) (0.057)

λ2 0.743 0.968 0.421
(0.00) (0.00) (0.372)

Observations 236,467 236,467 236,467 236,467 236,467 236,467
R2 0.135 0.137 0.061 0.065 0.116 0.117

RMSE 2.471 2.288 1.267 1.265 1.712 1.712

Note: Robust p-values are reported in parentheses. All errors are adjusted for clustering by sector.

Table 5: Equation (41): κnit = ln(d̃ni)

(1) (2) (3)
Total Extensive Intensive

Distance -1.449 -0.531 -0.917
(0.002) (0.002) (0.002)

Intermediate share -0.405 0.421 -0.826
(0.138) (0.766) (0.278)

Interaction term -0.626 -0.297 -0.329
(0.344) (0.066) (0.72)

Observations 236,467 236,467 236,467
R2 0.258 0.124 0.213

Note: Robust p-values are reported in parentheses. All errors are

adjusted for clustering by sector using the wild cluster bootstrap-t

procedure described by Cameron, Gelbach and Miller (2008).
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Table 6: Equation (41): κnit = ln(τ̃ jnit)

(1) (2) (3)
Total Extensive Intensive

Import tariff -0.391 -0.116 -0.275
(0.002) (0.002) (0.002)

Intermediate share -0.607 0.484 -1.092
(0.238) (0.634) (0.024)

Interaction term -0.215 -0.062 -0.152
(0.082) (0.476) (0.096)

Observations 213,535 213,535 213,535
R2 0.110 0.045 0.103

Note: Robust p-values are reported in parentheses. All errors are

adjusted for clustering by sector using the wild cluster bootstrap-t

procedure described by Cameron, Gelbach and Miller (2008).

Table 7: Equation (41): κnit = R̃TAnit

(1) (2) (3)
Total Extensive Intensive

RTA 2.661 0.929 1.731
(0.0) (0.0) (0.126)

Intermediate share -0.312 0.493 -0.805
(0.232) (0.664) (0.306)

Interaction term 1.688 0.673 1.015
(0.074) (0.038) (0.01)

Observations 236,467 236,467 236,467
R2 0.136 0.064 0.118

Note: Robust p-values are reported in parentheses. All errors are

adjusted for clustering by sector using the wild cluster bootstrap-t

procedure described by Cameron, Gelbach and Miller (2008).
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Table 8: Dispersion Parameters for ISIC Revision 2 Groups

ISIC Revision 2 Group θTFP Se. θV AP Obs
Food, Beverages and Tobacco -2.55 (0.61) -0.75 495
Textiles and Products -5.56 (1.14) -1.92 437
Wood and Products -10.83 (2.53) -3.72 315
Pulp, Paper and Printing -9.07 (1.69) -3.57 507
Coke, Ref. Petroleum -51.08 (18.05) -15.41 91
Chemicals and Products -4.75 (1.77) -1.69 430
Rubber and Plastics -1.66 (1.41) -0.59 376
Other Non-Metallic Min. -2.76 (1.44) -1.16 342
Basic Metals and Fabricated -7.99 (2.53) -2.75 388
Machinery, Nec -1.52 (1.81) -0.55 397
Electrical and Optical -10.60 (1.38) -3.73 343
Transport Equipment -0.37 (1.08) -0.11 245
Manufacturing, Nec -5.00 (0.92) -1.93 412
Aggregate -4.55 (0.35) -2.91 7212

Table 9: Average Sectoral Intermediate Goods Shares (βjit) across Countries and Time

ISIC Revision 2 Group β95h β10h β95f β10f β95 β10

Food, Beverages and Tobacco 0.64 ↓ 0.59 0.09 ↑ 0.11 0.72 ↓ 0.71
Textiles and Products 0.46 ↓ 0.43 0.17 ↑ 0.20 0.63 ↑ 0.63
Wood and Products 0.53 ↓ 0.52 0.12 ↑ 0.13 0.65 − 0.65
Pulp, Paper and Printing 0.48 − 0.48 0.13 ↑ 0.15 0.62 ↑ 0.63
Coke, Ref. Petroleum 0.39 ↓ 0.36 0.34 ↑ 0.42 0.73 ↑ 0.79
Chemicals and Products 0.46 − 0.46 0.17 ↑ 0.21 0.63 ↑ 0.67
Rubber and Plastics 0.46 ↓ 0.45 0.19 ↑ 0.22 0.64 ↑ 0.66
Other Non-Metallic Min. 0.46 ↑ 0.48 0.11 ↑ 0.13 0.57 ↑ 0.61
Basic Metals and Fabricated 0.48 ↓ 0.47 0.18 ↑ 0.23 0.66 ↑ 0.70
Machinery, Nec 0.45 ↓ 0.43 0.17 ↑ 0.21 0.62 ↑ 0.65
Electrical and Optical 0.42 ↓ 0.41 0.22 ↑ 0.27 0.64 ↑ 0.68
Transport Equipment 0.46 ↓ 0.45 0.21 ↑ 0.27 0.68 ↑ 0.72
Manufacturing, Nec 0.47 ↓ 0.45 0.14 ↑ 0.19 0.61 ↑ 0.64

Average 0.47 ↓ 0.46 0.17 ↑ 0.21 0.65 ↑ 0.67
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Table 10: Gains from Manufacturing Trade

VAP TFP
Country 1995 2010 1995 2010
Australia 15.2% 20.1% 12.5% 21.3%
Austria 47.3% 60.7% 41.7% 59.6%
Belgium 70.1% 71.8% 72.4% 78.0%
Brazil 7.1% 9.6% 6.7% 9.9%
Canada 49.9% 30.3% 48.0% 33.7%
China 8.1% 7.8% 9.3% 11.6%
Czech Republic 26.5% 38.3% 31.1% 45.8%
Germany 21.4% 33.5% 18.1% 34.7%
Denmark 47.6% 70.9% 37.6% 86.7%
Spain 20.2% 22.6% 21.3% 26.5%
Finland 22.4% 32.0% 17.8% 28.7%
France 19.5% 25.8% 22.7% 33.5%
Great Britain 28.4% 37.0% 24.6% 34.8%
Greece 24.0% 43.0% 16.2% 29.5%
Hungary 23.2% 50.9% 28.6% 55.5%
Indonesia 16.2% 13.1% 14.0% 11.8%
India 4.1% 9.3% 5.5% 12.8%
Ireland 44.7% 45.5% 35.9% 38.5%
Italy 18.2% 21.4% 19.8% 25.5%
Japan 2.5% 3.3% 2.4% 3.5%
Korea 12.0% 9.9% 12.8% 12.9%
Mexico 17.8% 31.1% 17.1% 28.5%
Netherlands 55.0% 56.5% 54.8% 56.6%
Poland 12.2% 40.2% 11.3% 51.3%
Portugal 43.0% 46.7% 48.8% 46.0%
Romania 12.5% 29.8% 11.1% 22.0%
Russia 18.9% 31.4% 16.9% 36.1%
Slovakia 36.6% 44.2% 38.5% 49.3%
Slovenia 58.8% 69.4% 65.1% 75.1%
Sweden 22.0% 27.7% 19.6% 32.8%
Turkey 18.5% 33.4% 12.9% 31.5%
Taiwan 23.8% 23.4% 25.6% 32.5%
United States 11.0% 13.0% 11.4% 15.6%
Average 26.0% 33.4% 25.2% 35.5%
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Table 11: List of Import-Receiving Countries
Aruba Dominican Republic Lebanon Sudan

Afghanistan Algeria Liberia Senegal
Angola Ecuador Libyan Arab Jamahiriya Singapore
Anguilla Egypt Saint Lucia Saint Helena
Albania Eritrea Sri Lanka Solomon Islands
Andorra Spain Lithuania Sierra Leone

Netherland Antilles Estonia Latvia El Salvador
United Arab Emirates Ethiopia Morocco San Marino

Argentina Finland Moldova, Rep.of Somalia
Armenia Fiji Madagascar St. Pierre and Miquelon

Antigua and Barbuda Falkland Islands Maldives Sao Tome and Principe
Australia France Mexico Suriname
Austria Micronesia Marshall Islands Slovakia

Azerbaijan Gabon Macedonia Slovenia
Burundi United Kingdom Mali Sweden

Belgium and Luxembourg Georgia Malta Seychelles
Benin Ghana Myanmar/Burma Syrian Arab Republic

Burkina Faso Gibraltar Mongolia Turks and Caicos Islands
Bangladesh Guinea Northern Mariana Chad
Bulgaria Gambia Mozambique Togo
Bahrain Guinea-Bissau Mauritania Thailand
Bahamas Equatorial Guinea Martinique Tajikistan

Bosnia and Herzegovina Greece Malawi Tokelau
Belarus Grenada Malaysia Turkmenistan
Belize Greenland New Caledonia East Timor

Bermuda Guatemala Niger Tonga
Bolivia Guyana Norfolk Island Trinidad and Tobago
Brazil Hong Kong Nigeria Tunisia

Barbados Honduras Nicaragua Turkey
Brunei Darussalam Croatia Niue Tuvalu

Bhutan Haiti Netherlands Taiwan
Central African Republic Hungary Norway Tanzania

Canada Indonesia Nepal Uganda
Switzerland India Nauru Ukraine

Chile Ireland New Zealand Uruguay
China Iran Oman United States of America

Côte d’Ivoire Iraq Pakistan Uzbekistan
Cameroon Iceland Panama St. Vincent and the Gren.
Congo Israel Peru Venezuela

Cook Islands Italy Philippines British Virgin Islands
Colombia Jamaica Palau Viet Nam
Comoros Jordan Papua New Guinea Vanuatu

Cape Verde Japan Poland Wallis and Futuna
Costa Rica Kazakstan Korea, Dem. Rep. Samoa

Cuba Kenya Portugal Yemen
Cayman Islands Kyrgyzstan Paraguay Serbia and Montenegro

Cyprus Cambodia French Polynesia South Africa
Czech Republic Kiribati Qatar Congo (Dem. Rep.)

Germany Saint Kitts and Nevis Romania Zambia
Djibouti Korea Russian Federation Zimbabwe
Dominica Kuwait Rwanda
Denmark Laos Saudi Arabia
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Figure 1: Import Content of Exports (ICE) and Output (ICO), 2005

Notes: The ICE is calculated as uAM [1−AD]−1X/Xk, where u is a 1×n vector of 1s, AM is the 1×n
import coefficient matrix, AD is the domestic coefficient matrix, X is an n×1 vector of exports, Xk is

total country exports, and n is the number of sectors. The ICO is calculated similarly as

uAM [1−AD]−1Y/Y k, where Y is an n×1 vector of output and Yk is total country output. Data are

taken from OECD input-output tables for 2005. Countries included are Australia, Canada, Germany,

Denmark, France, the United Kingdom, Japan, the Netherlands and the United States.
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Figure 2: Import Content of Exports (ICE) and Output (ICO), Growth over time

Notes: The ICE is calculated as uAM [1−AD]−1X/Xk, where u is a 1×n vector of 1s, AM is the 1×n
import coefficient matrix, AD is the domestic coefficient matrix, X is an n×1 vector of exports, Xk is

total country exports, and n is the number of sectors. The ICO is calculated similarly as

uAM [1−AD]−1Y/Y k, where Y is an n×1 vector of output and Yk is total country output. Data are

calculated from OECD input-output tables as growth from the late 1960s (for Australia and the

United Kingdom) or the early 1970s (for Canada, Germany, Denmark, France, Japan, the Netherlands

and the United States) to 2005.
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Figure 3: % Growth in Gains from Trade, 1995 to 2010
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Figure 3: (continued) % Growth in Gains from Trade, 1995 to 2010

Notes: Gains from trade are calculated according to equations (27) and (29) using data for αjnt, β
j
it and

πjnnt constructed from the WIOD, and values of θjTFP and θjV AP estimated using data from Caliendo

and Parro (2015).
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