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1 See Annex II 
2 There are also improvements concerning the literature about specialization in production: 
some authors (ex: Harrigan 1997) argue that’s more important to look at the pattern of 
specialization rather than the pattern of trade since economists won’t be able to understand 
trade until they understand specialization.   
3 Furthermore, because we will also studying the effect of trade on income distribution 
studied it is necessary. 
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4 The manufactured commodities’ clusters are more detailed.  
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5 except Antweiler and Trefler (2002) 
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6 They use the US input –output matrix  
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������������
	����������������������������	��

Authors/Sample Factors Extensions Empirical Technique Results 
Bowen, Leamer 
Sveikauskas 
1987 
27 countries in 
1967 

K, 3 sorts of 
land, 7 sorts 
of labor 
 

Technological 
difference in using 
US I-O matrix 
Non proportional 
consumption 

Proportion of factors for which 
the sign of net trade in factor 
matched the sign of the 
corresponding supply in factor 

Sign test7: no supportive, 
the role of technological is 
not clear. 
 

Trefler 1995 
33 countries in 
1983 

K, 2 sorts of 
land, 7 sorts 
of labor 

Technological 
difference in using 
US I-O matrix 
Home bias in 
consumption 

Compare for nine factors the 
difference in endowment to the 
net trade (factor content test). 
Then add neutral technology 
difference and Armington 
home bias in consumption 

Sign test and variance ratio 
test8: supportive if we 
allow for neutral 
technological difference 
and home bias in 
consumption 

Davis and 
Weinstein 2001 
10 countries and 
the ROW (20 
countries 
aggregated) in 
1985 

K and Labor Technological 
difference in using 
I-O matrix for all 
10 countries  
Trade impediments 
Non homothetic 
preferences 

Estimate with identical 
technology (US), then with 
Hicks neutral difference and no 
Hicks neutral difference. And 
finally with trade cost and non 
homothetic preferences 

Sign test and variance ratio 
test: supportive if we allow 
for technological difference 
and costs of trade 

Antweiler and 
Trefler 2002 
71 countries on 
1972, 1977, 
1982, 1987, 1992 

K, 3 sorts of 
land, 4 sorts 
of 
educational 
level, 3 sorts 
of energy 
stocks 

Technological 
difference (by 
difference in 
wages) 
Increasing scale 
returns 

Estimation of the scale 
economies in each sector then 
use to explain net trade in 
factors. 

For sector with increasing 
returns to scale, scale 
economies contribute to 
understand the factor 
content of trade. It doesn’t 
improve the sign test. 

Estervardeorval 
and Taylor  
2002 
18 countries in 
1913 

K, Land, 2 
sorts of 
educational 
levels 

 Compare the difference in 
factors endowment to the net 
trade in factor in using the 
same US I-O matrix for all 
countries 

Sign test and variance ratio 
test: no reliable 
Some goods results for 
natural resources but not 
for K and L. 
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( )1c c wY A V V-= - � � ������

                                                 
7 Sign test focuses on whether the sign of net trade in factor (left hand-side in equation 2) 
matches the sign of excess supply in factors (right hand-sign in equation 2). 
8 Variance ratio test ask whether the variance of net trade in factor is as large as variance of 
excess supply in factors. 
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( )1c c c wT A V s V-= - � � ������

%���
��������
�������
����9�
�����)*+:������������
��!�)*2+�
�
�)*;=������

��"�	����� ��� ��	�� 
�� �����
����� �.��	���� ��� ��� ������ �����	����� ���� �
���� ���

Authors 
Sample 

Factors Extensions Empirical Technique Results 

Harrigan 1997 
10 countries on 
1970-1990 

K, Land, 3 
sorts of 
educational 
levels 

Technological 
difference in using 
I-O matrix for all 
countries 
 

Compare the share of 
production on GDP of each 
commodities cluster to the 
factors endowment and TFP in 
each sector. 

Technological differences 
as well as factors 
endowment difference give 
comparative advantage. 

Harrigan and 
Zarajsek 2002 
28 countries on 
1970-1992 

K, Land, 2 
sorts of 
educational 
levels 

 Compare the share of 
production on GDP of each 
commodities cluster to the 
factors endowment. 

HO performs particularly 
in large industrial sectors 
that are not natural 
resource-based. 

Schott 2003 
45 countries in 
1990 

K, Land, 2 
sorts of 
educational 
levels 

Difference in 
capital intensity 
within industry 
(across countries) 

Construct new goods aggregate 
for each country according to 
the factor intensity difference 
within industry across countries 

Once we account for intra 
industry trade due to 
difference in capital 
intensity, the HO model 
performs. 
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Authors 
Sample 

Factors Improvements Empirical Technique Results 

Leamer 1984 
27 countries 1958 
and 1975 

K, 3 sorts of 
land, 7 sorts 
of labor 

 Net exports by commodities 
clusters on relative factor’s 
endowments 

Perform for natural 
resources intensive 
commodities 

Eastevardeorval 
1997 
18 countries in 
1913 

K, 2 sorts of 
Land, 2 sorts 
of 
educational 
levels 

 Net exports by commodities 
clusters on relative factor’s 
endowment 

HO performs concerning 
the significance of 
relationship between factor 
endowment and net trade 
of goods. 

Lederman and 
Xu 2001 
57 countries on 
1970-1995 

K, 3 sorts of 
land, 2 sorts 
of 
educational 
levels 

Difference in 
research and 
development 
Scale economics 
Consumers 
preferences 
Non linearity 
Trade impediments 

Probability of being a net 
export for different 
commodities clusters on factors 
endowment, knowledge, ICT. 
And in a second step trade 
intensity for net importers and 
net exporters on scale effects or 
consumers preferences. 

Land and capital play an 
important role on 
determining the status, but 
also other characteristics  

�
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9 In Trefler (1995), his preferred model use neutral technology difference across industries 
or factors which does not influence comparative advantage, so differences in technology are 
pure scale effects. 
10 Neary (2003) using graphics shows that comparative advantage (determined by factors 
endowments) always explains trade structure. However, competitive advantage (in terms of 
productivity) has an impact on resource allocation, structure and volume of trade. 
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11  Jones and al. (1998) explained clearly that in the case of intra-sectoral trade. A capital 
abundant country may import a more capital intensive good than this exported. Effectively 
whereas the traditional inter-sectoral factor intensity basis for trade relies primarily on 
supply-side differences between country in their endowments, the intra-sectoral pattern of 
trade reflect demand side differences 
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12 These increasing returns to scale factors content prediction have rarely been explored 
empirically. Leamer (1984) admits that it is “a great disappointment” that his work does not 
deal seriously with economies of scale 
13 In Antweiler and Trefler (2002), the industries with the largest scale estimates are mostly 
those where technical change has been most rapid. New process technologies are often 
embodied in larger plants. 
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14 Trefler (2002) remarked, it seems unusual that we do not distinguish between internal 
and external returns to scale, as their different in their implications for market structure and 
trade patterns. But Helpman and Krugman (1985) help us in showing that the form of scale 
has only very modest implications for the factor content of trade. 
15 Travis (1964) argues that tariffs on labor intensive imports can explain the Leontief 
finding that US in 1947 was net exporter of labor services. 
16 Distance to the ten main partners in trade. 
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17 In a Heckman procedure all determinants of the second step (here trade intensity 
variables) have to be included in the first step if they are significant in this first step. The 
same variables that determine how big a country's net exports of a particular good (or 
commodity group) also determine that probability that a country will export these goods at 
all� 
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18 When we add factor endowment ratios in the second equation we obtain non significant 
or non sensible results. 
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( ) ( ) ( ) ( ) ( )** *** *** ***ln 11.68 0.09 ln / 0.25 ln 0.50 ln 0.05 0.07 ln
X M

PIB t Pop Dist encl Xpétrole
PIB

e+� � = + - - - + +� �� �
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21 For a generated variable, the confidence interval in the second step is not correct as it 
refers to the first step. So we built a sampling distribution based on the initial sample from 
which repeated sample are drawn to obtain a correct distribution and correct standards 
errors. 
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22 Proportion of observations for which excess in factor endowments and excess in factor 
content in net export have the same sign. 
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23 We report the range of the variance of comparative advantage attributable to traditional 
factors and to “new” factors. 
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24 Leamer explains in this why US in 1947 were a net importer of capital intensive goods 
from Japan whereas US were more capital intensive than Japan.   
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25 In Estervadeordal and Leamer, the impact was positive in the two cases, in Lederman and 
Xu, the impact was negative on labor intensive goods but non significant on capital 
intensive goods. 
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������ :�� ����� ������� ��� $� ������2�� �	2�������� ���+ ��� ����������
�@
������� &������ ��� ���� ������������ ��� ������ �� ���� ��������� ��� �����
��  �	������
���������9:;<
;;;��

� 1 2 3 4 5 6 7 8 
5���
����������
������
�����
�.������ 

Agr. 
AGR 

Pr. Food 
PFO 

Minerals 
MIN 

Nat. Res. 
NRK 

Uns. Lab. 
UNL 

Sk. Lab. 
SKL 

Capital 
CAP 

Technol. 
TEC 

Capital -0.145** -0.207*** 0.367*** 0.299*** -0.343*** -0.101** 0.003* 0.000001 
 (2.10) (3.05) (4.58) (4.09) (4.89) (2.07) (1.85) (0.90) 
         
Land 0.157*** 0.308*** -0.048* 0.280*** 0.068** -0.052*** 0.001 -0.000001*** 
 (4.74) (7.57) (1.68) (7.39) (2.46) (3.71) (1.59) (3.88) 
         
Unskilled -0.054 0.107*** 0.086** 0.164*** 0.180*** -0.004 -0.002** -0.000000 
 (1.47) (2.76) (2.32) (4.26) (4.10) (0.28) (2.51) (1.03) 
         
Primary -0.116** 0.158** -0.170*** 0.222*** 0.371*** 0.111*** 0.005*** 0.000001* 
 (2.01) (2.37) (2.90) (3.47) (5.36) (3.78) (2.97) (1.91) 
         
High-Secondary -0.035 -0.015 0.247*** 0.262*** 0.080 0.090*** 0.001 0.000001 
 (0.58) (0.25) (4.18) (4.40) (1.18) (2.84) (0.56) (0.73) 
         
Income p.c. 0.058 0.281*** -0.222* -0.143 0.310*** 0.061 -0.004* -0.000002 
 (0.50) (2.59) (1.80) (1.26) (2.77) (0.82) (1.66) (1.43) 
         
Population -0.045** -0.022 0.037* -0.016 0.172*** 0.061*** 0.003*** 0.000001*** 
 (2.15) (0.97) (1.73) (0.72) (7.65) (5.86) (5.74) (5.54) 
         
TFP 0.031 0.357*** -0.223* 0.045 0.466*** 0.140** 0.009*** -0.000000 
 (0.22) (2.65) (1.71) (0.35) (3.75) (2.03) (3.10) (0.38) 
         
ICT 0.006 -0.047** -0.007 0.028 -0.075*** -0.002 -0.000 0.000000* 
 (0.27) (2.09) (0.33) (1.38) (3.68) (0.22) (0.40) (1.84) 
         
Infrastructure -0.002 0.132* -0.206*** -0.120* 0.322*** 0.051 0.004** 0.000002** 
 (0.02) (1.81) (2.77) (1.71) (4.41) (1.32) (2.10) (2.31) 
         

Regional 
Dummies 

Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 461 461 443 465 461 462 456 454 
The coefficients are the marginal coefficients.  
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 1 2 3 4 5 6 7 8 
X MLn c

PIB
-� �+� �� �

 Agr. 
AGR 

Pr. Food 
PFO 

Minerals 
MIN 

Nat. Res. 
NRK 

Uns. Lab. 
UNL 

Sk. Labor 
SKL 

Capital 
CAP 

Technol. 
TEC 

Income p.c. -0.031 -0.048* 0.053** -0.161** -0.126*** 0.004 -0.143*** -0.154 
 (0.82) (1.66) (2.17) (2.02) (3.72) (0.31) (3.58) (1.46) 
         
Population -0.055*** -0.041*** -0.013*** -0.051*** -0.018** 0.002 -0.048*** -0.007 
 (7.18) (5.05) (2.99) (3.69) (2.04) (0.37) (5.39) (0.21) 
         
TFP -0.029 0.025 -0.001 -0.099 0.137*** 0.048** 0.119* 0.183* 
 (0.63) (0.62) (0.03) (1.48) (3.10) (2.09) (1.70) (1.91) 
         
Partner Growth -0.034 0.205** -0.271** 0.268 0.005 0.062* -0.145 0.383 
 (0.29) (2.35) (2.59) (1.32) (0.06) (1.70) (1.39) (1.37) 
         
Landlockness -0.169*** 0.036 0.167** 0.177** -0.148*** 0.012 -0.226*** 0.255*** 
 (3.94) (0.80) (2.49) (2.51) (5.31) (0.92) (7.87) (3.03) 
         
Infrastructure  -0.082*** 0.042** -0.053*** 0.067 0.066** -0.008 0.122*** 0.185* 
 (2.75) (2.17) (3.69) (1.33) (2.59) (0.45) (3.60) (1.74) 
         
ICT -0.011 -0.014** -0.001 -0.002 0.016* 0.005 0.004 0.015 
 (1.61) (2.46) (0.23) (0.29) (1.70) (0.88) (0.65) (1.29) 
         
Pol. Open  0.093*** 0.055*** 0.033*** 0.028 0.067*** 0.041*** -0.039 0.067 
 (3.61) (3.85) (3.09) (1.04) (3.92) (3.91) (1.19) (0.63) 
         
Mills Ratio -0.044 -0.020 -0.044* -0.211** -0.021 0.013 0.075*** 0.149** 
 (1.62) (0.90) (1.86) (2.45) (1.22) (0.58) (2.92) (2.08) 
         
Constant 8.687*** 7.684*** 7.555*** 8.742*** 8.338*** 6.743*** 9.373*** 7.249*** 
 (21.03) (23.59) (21.91) (11.69) (20.24) (27.88) (17.05) (5.51) 
         

Observations 264 240 199 180 157 89 78 62 
R-squared 0.42 0.27 0.31 0.35 0.33 0.32 0.52 0.43 
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 1 2 3 4 5 6 7 8 
X MLn c

PIB
-� �+� �� �

 Agr. 
AGR 

Pr. Food 
PFO 

Minerals 
MIN 

Nat. Res. 
NRK 

Uns. Lab. 
UNL 

Sk. Lab. 
SKL 

Capital 
CAP 

Technol. 
TEC 

Income p.c. 0.039** -0.008 -0.000 -0.005 0.010 0.017*** 0.019 0.043** 
 (2.39) (0.62) (0.03) (1.36) (1.07) (4.17) (1.34) (2.52) 
         
Population 0.011*** 0.008*** -0.002** 0.004*** 0.017*** 0.014*** 0.044*** 0.038*** 
 (3.68) (2.71) (2.21) (4.38) (6.15) (10.38) (13.67) (10.30) 
         
TFP 0.014 0.046** -0.017*** -0.002 0.029** 0.026*** 0.058** 0.072* 
 (0.67) (2.45) (2.98) (0.43) (2.32) (2.94) (1.98) (1.92) 
         
Partner Growth 0.008 0.026 -0.004 0.003 -0.144*** 0.007 -0.030 0.073 
 (0.12) (0.67) (0.31) (0.20) (3.98) (0.52) (0.56) (1.40) 
         
Landlockness 0.034** 0.007 -0.006* -0.005 0.023*** 0.009 0.018 0.031 
 (2.31) (0.73) (1.91) (1.26) (3.37) (1.42) (1.25) (1.57) 
         
Infrastructure  -0.018 0.009 -0.010*** 0.002 -0.016* -0.008** -0.011 -0.026** 
 (1.45) (1.03) (2.95) (0.80) (1.80) (2.48) (1.11) (2.01) 
         
ICT 0.008** 0.005** 0.003*** 0.001 0.002 -0.006*** -0.000 -0.005 
 (2.53) (2.00) (2.85) (0.87) (1.02) (4.45) (0.12) (0.76) 
         
Pol. Open  -0.023 -0.052*** -0.013*** -0.018*** -0.035*** -0.031*** -0.136*** -0.151*** 
 (1.65) (3.81) (3.29) (5.85) (4.17) (8.95) (10.97) (8.77) 
         
Mills Ratio 0.028** 0.056*** -0.005 0.009*** 0.039*** 0.013 0.039* 0.130*** 
 (2.38) (5.06) (0.99) (3.74) (4.02) (1.33) (1.77) (6.08) 
         
Constant 6.307*** 6.688*** 6.978*** 6.881*** 6.893*** 6.497*** 5.974*** 5.558*** 
 (27.86) (47.75) (146.26) (159.54) (73.25) (142.80) (38.39) (27.36) 
         

Observations 197 221 244 285 304 373 378 392 
R-squared 0.27 0.42 0.24 0.30 0.44 0.57 0.59 0.52 
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Agr. 
AGR 

Agr. 
AGR 

Pr. Food 
PFO 

Pr. Food 
PFO 

Minerals 
MIN 

Minerals 
MIN 

Nat. Res. 
NRK 

Nat. Res. 
NRK 

Period 1960-1980 1980-2000 1960-1980 1980-2000 1960-1980 1980-2000 1960-1980 1980-2000 
         
Capital -0.275*** 0.074 -0.436*** -0.042 0.326*** 0.766*** 0.186** 0.697*** 
 (2.93) (0.80) (4.11) (0.36) (2.98) (5.27) (2.12) (4.93) 
         
Land 0.078 0.222*** 0.429*** 0.354*** 0.037 -0.127*** 0.211*** 0.446*** 
 (1.60) (3.76) (5.35) (5.87) (0.79) (3.29) (4.52) (6.62) 
         
Unskilled -0.190*** -0.078 0.147 0.112* -0.038 0.165** 0.207** 0.237*** 
 (3.30) (1.50) (1.50) (1.85) (0.51) (2.13) (2.20) (3.59) 
         
Primary -0.065 -0.152 0.538*** 0.186 -0.266* -0.095 0.056 0.236* 
 (0.71) (1.57) (3.24) (1.55) (1.74) (0.63) (0.32) (1.78) 
         
High-Secondary -0.098 -0.240** 0.295* 0.168 0.488*** 0.191 0.303** 0.186 
 (1.11) (2.32) (1.81) (1.57) (3.77) (1.33) (2.33) (1.38) 
         
Income p.c. 0.054 -0.193 0.385** 0.076 -0.144 -0.518** 0.003 -0.278 
 (0.33) (1.19) (2.30) (0.41) (0.88) (2.56) (0.02) (1.38) 
         
Population -0.007 -0.032 0.012 -0.059* -0.010 0.065** 0.014 0.001 
 (0.21) (1.06) (0.32) (1.79) (0.30) (2.17) (0.44) (0.04) 
         
TFP -0.240 -0.037 -0.147 0.521*** -0.390 -0.268* 0.150 0.056 
 (0.74) (0.25) (0.47) (3.11) (1.27) (1.70) (0.50) (0.32) 
         
ICT 1.127** -0.011 -1.289** -0.038 -2.172*** 0.001 -0.145 0.012 
 (2.32) (0.40) (2.34) (1.24) (3.88) (0.04) (0.32) (0.42) 
         
Infrastructure -0.187 0.150 0.490*** 0.165 0.226* -0.353*** -0.122 -0.318*** 
 (1.49) (1.28) (3.61) (1.49) (1.84) (2.85) (1.02) (2.89) 
         
Regional Dummies Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 213 248 212 249 202 241 214 251 
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Uns. Lab. 
UNL 

Uns. Lab. 
UNL 

Sk. Lab. 
SKL 

Sk. Lab. 
SKL 

Capital 
CAP 

Capital 
CAP 

Technol. 
TEC 

Technol. 
TEC 

Period 1960-1980 1980-2000 1960-1980 1980-2000 1960-1980 1980-2000 1960-1980 1980-2000 
         
Capital -0.240*** -0.797*** -0.109*** -0.006 -0.000** 0.084*** 0.000000 0.000077 
 (4.51) (4.86) (3.62) (0.16) (2.48) (2.74) (0.22) (0.76) 
         
Land -0.048* 0.126*** -0.044*** -0.005 0.000** 0.017* -0.000000** -0.000059** 
 (1.85) (2.82) (4.01) (0.51) (2.11) (1.69) (2.04) (2.10) 
         
Unskilled -0.015 0.440*** -0.022** -0.034** -0.000*** -0.023** -0.000000 0.000001 
 (0.59) (4.49) (2.25) (2.43) (2.75) (2.28) (1.39) (0.03) 
         
Primary 0.134** 0.648*** 0.106*** 0.019 0.000** 0.017 0.000000 0.000056 
 (2.52) (5.32) (3.24) (0.76) (2.04) (0.61) (0.89) (0.94) 
         
High-Secondary -0.182*** 0.910*** 0.049** 0.106** 0.000** -0.055* 0.000000 0.000213** 
 (3.60) (4.50) (2.10) (2.38) (2.50) (1.81) (0.62) (2.14) 
         
Income p.c. 0.072 0.723*** 0.015 -0.067 -0.000 -0.034 -0.000000* -0.000221 
 (0.84) (3.59) (0.41) (1.24) (1.10) (0.83) (1.88) (1.49) 
         
Population 0.141*** 0.186*** 0.044*** 0.039*** 0.000*** 0.031*** 0.000000*** 0.000046*** 
 (6.80) (4.34) (5.64) (5.70) (3.62) (4.54) (5.31) (2.93) 
         
TFP 0.263* 0.667*** -0.035 0.122** 0.000*** 0.100*** 0.000000 -0.000039 
 (1.68) (3.82) (0.64) (2.37) (3.40) (2.69) (0.89) (0.47) 
         
ICT 1.458*** -0.103*** 0.147 -0.002 0.000*** -0.002 0.000000 0.000020* 
 (5.42) (3.23) (1.35) (0.39) (2.88) (0.26) (1.45) (1.95) 
         
Infrastructure -0.025 0.229 0.026 0.084*** -0.000** 0.036 0.000000*** 0.000143* 
 (0.35) (1.54) (0.87) (2.93) (2.38) (1.17) (4.07) (1.65) 
         
Regional Dummies Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 213 248 213 249 214 242 213 241 
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