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Determinants of world 
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This paper studies the determinants of manufacturing exports to 

China. Data from 79 countries for the 1990-2006 period and estimates 

of gravity equations are used to analyse the effects of countries’ factor 

endowment, geographical characteristics and degree of economic 

openness. The results are consistent with the factor abundance model 

and reveal that economies with a larger human capital endowment export 

a greater volume of manufactures to China. Having a large economy 

and being geographically close to China also make a country more 

likely to export manufactures to it. The results do not indicate that other 

characteristics of countries, such as openness to trade or an outlet to the 

sea, play an important role; nor does the endowment per worker of land or 

capital. The implications of this study should be of interest to economies 

seeking to benefit from the remarkable dynamism of the Chinese economy 

by diversifying their exports into manufactures.
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The strong economic growth experienced by China 
over the past 20 years has led to a large rise in demand 
for foreign goods and services. In contrast to its low 
level of economic integration in the past, the country 
has now become one of the leading actors in global 
economic development, accounting for some 15% of 
international trade in manufactures (Lehmann, Moreno 
and Jaramillo, 2007). If  this dynamism is sustained, 
there will be a substantial rise in exports from the 
rest of the world to China, particularly of goods for 
which its economy lacks comparative advantages or 
the prospect of developing them.

Exports from developing countries to China 
currently consist mainly of  raw materials, but the 
great size of  the Chinese economy and the scale 
of the growth expected there could make it a very 
attractive market for manufactured goods exports. 
In view of  this, the purpose of  the present study 
is to analyse the determinants of  manufacturing 
exports to China. Using data from 79 countries 
over the 1990-2006 period, it first describes the main 
stylized facts about manufacturing exports to the 
country and then uses a gravity model to examine 
their determinants. In particular, it analyses the role 
played by factor endowment, geographic variables, 
openness to international trade and economy size. 

This provides a basis for identifying which countries, 
especially among the less developed, might have the 
best chance of  becoming substantial suppliers of 
Chinese manufacturing imports.

Although there are a number of studies on the 
consequences of China’s entry into world trade,1 few 
address the question of how other developing nations 
might take advantage of this opportunity to shift their 
specialization structure towards manufactures. This 
is particularly important for commodity exporters, 
which tend to be affected by fluctuations in the global 
economy and could reduce this vulnerability if they had 
a more diversified export structure. To an extent, then, 
our study has a similar purpose to that of Mesquita 
Moreira (2007), who identified China as a strong 
competitor to Latin America in manufacturing trade. 
In contrast to the analysis performed by that author, 
however, we explore whether China can become a 
major destination market for manufacturing exports, 
and we study a larger sample of countries.

This paper is divided into five sections. Following 
this introduction, it analyses the evolution of 
manufacturing exports to China. The third section 
describes information sources and specifications, the 
fourth presents and discusses the results of the gravity 
model estimates and the last offers conclusions.

 The authors are grateful for the valuable comments of  an 
anonymous referee, for the suggestions received during a research 
seminar at the Department of Economics of the University of Chile 
and for the efficient work of Waldo Riveras. Any errors that may 
remain are entirely their own.

I
introduction

1 See the recent studies by Blázquez-Lidoy, Rodríguez and Santiso 
(2006), Claro (2006), Devlin, Estevadeordal and Rodríguez-Clare 
(2006) and Rosales and Kuwayama (2007).

II
Exporting to China

China’s dramatic entry into world markets has been 
an event of great importance because of the country’s 
economic dynamism, reflected in growth rates of over 
9% a year for the past 17 years. Following a long period 
of commercial isolation, Deng Xiaoping began an 
economic reform process that culminated in a significant 

lowering of trade barriers. Chinese trade with the rest 
of the world has grown substantially as a result.

As figure 1 shows, Chinese imports rose from 
US$ 53 billion to just over US$ 790 billion between 
1990 and 2006, with manufacturing imports rising 
from US$ 41 billion to just over US$ 570 billion in 
the same period (figure 2).
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FIGURE 1

China: total imports by value, 1990-2006 
(Billions of dollars)

Source: prepared by the authors on the basis of  figures from the United Nations Commodity Trade Database (comtrade).

FIGURE 2

China: manufacturing imports by value, 1990-2006
(Billions of dollars)

Source: prepared by the authors on the basis of  figures from the United Nations Commodity Trade Database (comtrade).

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
0

100

200

300

400

500

600

700

800

0

100

200

300

400

500

600

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006



106

DETERmInAnTS of WoRLD mAnUfACTURInG ExPoRTS To ChInA, 1990-2006  •  RobERTo áLVAREz E., 
EUGEnIo fIGUERoA b., mARíA PíA fIGUERoA z. AnD mACAREnA PALmA E.

C E P A L  R E V I E W  9 8  •  A U G U S T  2 0 0 9

FIGURE 3

Total exports to China, by region, 1990-2006
(Billions of dollars)

Source: prepared by the authors on the basis of  figures from the United Nations Commodity Trade Database (comtrade).
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increased from 41% of the total in 1990 to 67% in 
2006, while for North America they rose to 61% in 
2006. The share of manufactured goods in the total 
exports of Oceania, Africa and Latin America and the 
Caribbean does not exceed 41%, with the difference that 
this share has been increasing in Oceania and falling 
in Africa and Latin America and the Caribbean.

Broadly speaking, the evolution of manufacturing 
exports to China seems to be consistent with the idea 
that wealthier countries (i.e., those with more abundant 
physical and human capital) tend to have comparative 
advantages in the production of manufactured goods, 
as predicted by the traditional Heckscher-Ohlin 
model (Leamer, 1995). It would also seem to indicate 
that large countries like those of Europe and North 
America specialize in exporting manufactures (Perkins 
and Syrquin, 1989).

Table 2 gives a more detailed breakdown of the 
shares of the Latin American and Caribbean countries 
in Chinese imports of manufactures. The figures clearly 
show that, taken together, the region’s economies 
account for a fairly small and declining proportion 
of  the total. This includes the larger economies, 
whose share of Chinese manufactured goods imports 
also fell over the 1990s. The share of Brazil declined 
from 0.74% to 0.43%, that of Argentina from 0.36% 
to 0.09% and that of Mexico from 0.34% to 0.31%, 
before climbing back to 0.53% in 2006.

The question arises as to how this increase 
in Chinese trade has been distributed among the 
various regions of the world. Figure 3 shows that, 
broadly speaking, they have all taken advantage of the 
opportunities of the Chinese market and considerably 
increased the value of their exports to that country. 
Exports from North America rose from US$ 8.03 
billion to US$ 66.96 billion; those of  Asia from
US$ 11.54 billion to US$ 315.84 billion; those of 
Oceania from US$ 1.48 billion to US$ 20.61 billion; 
those of Europe from US$ 6.63 billion to US$ 88.43 
billion; those of  Africa from US$ 240 million to 
US$ 6.53 billion; and those of Latin America and 
the Caribbean from US$ 1.17 billion to US$ 33.52 
billion. Table 1 summarizes these results.

It is interesting to note the composition of exports 
to China and the relative importance of manufactured 
goods.2 Figure 4 shows the share of manufactures in 
each region’s total exports. As can be seen, this share 
is highest in Europe, averaging 82% in the 1990-2006 
period. Substantial growth can also be seen in the 
case of Asia, where manufacturing exports to China 

2 The classification of manufactured goods used in this section 
and the rest of the paper is the one devised by Leamer (1984) and 
is detailed in the annex.

TABLE 1

Exports to China, 1990-2006

Region 1990 2006 Change 1990-2006 Annual growth ratea

  (billions of dollars) (billions of dollars) (percentages) (percentages)

North America 8.03 66.96 734 13.89072
Asia 11.54 315.84 2 637 20.38544
Oceania 1.48 20.61 1 293 19.31248
Europe 6.63 88.43 1 234 17.77355
Africa 0.24 6.53 2 621 24.75957
Latin America and the Caribbean 1.17 33.52 2 765 19.61709

 Total Manufactures Total Manufactures Total Manufactures Total Manufactures
All countries

 53.3 41.5 791 576 1 384 1 288 16.36 15.59

Source: prepared by the authors on the basis of  figures from the United Nations Commodity Trade Database (comtrade).

a Geometric mean of annual growth rates during the 1990-2006 period.
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FIGURE 4

Manufacturing exports to China, by region, 1990-2006
(Percentages of the total)

Source: prepared by the authors on the basis of  figures from the United Nations Commodity Trade Database (comtrade).
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1. Model specification

One of  the most widely used and successful 
methodologies for studying the factors that determine 
trade in goods and its quantitative importance is 
the so-called gravity model. Originally proposed by 
Tinbergen (1962), this model has been extensively 
applied in the effort to answer questions about the 
effects of preferential agreements on bilateral trade 
(Baier and Bergstrand, 2007), the repercussions of 
countries’ entry to the World Trade Organization (Rose, 
2004) and the determinants of electronic commerce 
(Blum and Goldfarb, 2006), among other things.

The basic equation to be estimated is given by:

 
 (1)

where Xij are exports from country i to country j, 
gdpi is the output of country i, dist is the distance 
between the two countries and bord and lang are 
categorical variables for countries that have a common 
border and language.

Taking the logarithm of both sides of equation 
(1), we get:

 

 (2)

This study analyses the trade with China of 79 
countries for which information on the 1990-2006 
period is available (see annex 2 for the list of countries). 
The gravity model can be extended to determine the 
degree to which manufacturing exports to China 

TABLE 2

Latin America and the Caribbean (selected countries): share of Chinese 
manufacturing imports, 1990-2006 
(Average percentages for the period)

Country
 Period

 1990-1992 1993-1995 1966-1998 1999-2001 2002-2004 2005-2006

Argentina 0.36 0.18 0.15 0.13 0.14 0.09
Bolivia, Pl. State of  0.00 0.00 0.00 0.00 0.00 0.00
Brazil 0.74 0.68 0.28 0.29 0.58 0.43
Chile 0.02 0.01 0.03 0.03 0.03 0.05
Colombia 0.00 0.00 0.00 0.01 0.02 0.05
Costa Rica 0.00 0.00 0.00 0.01 0.19 0.35
Ecuador 0.00 0.00 0.00 0.00 0.00 0.00
El Salvador 0.00 0.00 0.00 0.00 0.00 0.00
Guatemala 0.00 0.00 0.00 0.00 0.00 0.00
Guyana 0.00 0.00 0.00 0.00 0.00 0.00
Honduras 0.00 0.00 0.00 0.00 0.00 0.00
Jamaica 0.00 0.00 0.00 0.00 0.00 0.00
Mexico 0.34 0.11 0.14 0.31 0.59 0.53
Nicaragua 0.00 0.00 0.00 0.00 0.00 0.00
Panama 0.00 0.01 0.00 0.00 0.00 0.00
Paraguay 0.00 0.00 0.00 0.00 0.00 0.00
Peru 0.01 0.00 0.01 0.00 0.00 0.01
Dominican Rep. 0.00 0.00 0.00 0.00 0.00 0.01
Trinidad and Tobago 0.01 0.00 0.00 0.00 0.00 0.00
Uruguay 0.27 0.08 0.07 0.06 0.03 0.02
Venezuela, Bol. R. of  0.05 0.01 0.01 0.01 0.05 0.04

Total 1.80 1.08 0.69 0.85 1.63 1.58

Source: prepared by the authors on the basis of  figures from the United Nations Commodity Trade Database (comtrade).

III
Empirical analysis
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are attributable to geographical factors that are 
unchanging over time (e.g., distance and a common 
border) and to other characteristics that do change 
(size of  the country concerned, factor endowment 
and trade policy).

To analyse the effects of  other geographic 
variables, factor endowments and tariff  barriers to 
trade, equation (2) was extended by the addition of 
a categorical variable for exporting countries with an 
outlet to the sea. With regard to factor endowment, 
an estimate for human capital, physical capital and 
natural resources was included. The first two of these 
were measured by the education level of the over-15 
population and the capital ratio per worker, respectively, 
in the exporting country. Following Leamer (1987) 
and Schott (2003), the arable land area per worker 
was used as a measure of natural resource abundance. 
Trade barriers were represented by the average import 
tariff  of each exporting country,3 a variable that does 
not reflect the barriers imposed by China on exports 
from other countries but rather the openness to trade 
of the country concerned.

The education, capital per worker and natural 
resource abundance variables were included in 
accordance with the implications of the Heckscher-
Ohlin model, namely that a particular country has 
comparative advantages in the products that make 
intensive use of its most abundant factor of production. 
According to Rybczynski’s theorem, assuming that 
manufactures are capital-intensive, differences in 
human and physical capital ought to be reflected in 
the volume of manufacturing exports going to China. 
In other words, countries with more capital ought to 
export more manufactures to the country. Extending the 
basic model, Leamer (1987) showed that an abundance 
of natural resources affected the development path 
of economies, making it less likely that they would 
have comparative advantages in the production of 
manufactured goods. In view of this, the land area per 
worker variable was included as a control.

The expected signs of  all the explanatory 
variables are positive, with the exception of distance, 

average tariff  and natural resource abundance. This 
is because a higher gdp, a common language and 
border, an outlet to the sea, a more highly educated 
workforce and a higher level of physical capital per 
worker are expected to result in a country exporting 
more manufactures.

Out of a total of 1,343 possible observations in 
the 79 countries, the results of 123 of them as regards 
exports to China were equal to zero. Given that 
these observations would be omitted if  logarithms 
were applied, and relevant information thus lost, we 
adopted the commonly used alternative of defining 
the independent variable as ln (1+X).

2. Data sources

The trade data come from the United Nations 
Commodity Trade Database (comtrade),4 which 
contains detailed information on bilateral trade (exports 
and imports) by industry in four-digit subgroups that 
follow the Standard International Trade Classification 
(sitc) (Rev. 2). Given that our study concentrates on 
manufacturing exports during the 1990-2006 period,5 
the classification of manufactured products developed 
by Leamer (1984) was used. Trade flows expressed in 
nominal dollars, following Rose (2004), were deflated 
by the United States wholesale price index.

Different information sources were used for the 
factor endowments of the various countries. Data on 
language, distance, access to the sea and contiguity came 
from the Research Centre for International Economics 
(cepii).6 Figures for gdp and agricultural land were 
taken from the World Bank World Development 
Indicators, while the information on education and 
capital per worker is from Bosworth and Collins 
(2003). The data on import tariffs, used as a measure 
of openness to trade, come from the World Bank.

The descriptive statistics for all the variables used 
in the estimates are shown in table 3.

4 See [online] comtrade.un.org.
5 Data are available from 1962, but analysis of the period prior to 
1990 is less productive because of the small scale of trade flows 
with China.
6 See [online] http://www.cepii.org/anglaisgraph/bdd/bdd.htm.3 All the variables mentioned were measured in logarithms.
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This section describes the results of the gravity model 
estimates. The cross-sectional estimates for different 
time periods are presented in table 4. Three-year 
intervals were used to reduce the effects of annual 
fluctuations (e.g., changes in certain product prices 
or temporary shocks) on the quality of the estimates. 
The option of producing the estimates from a data 
panel was discarded because some variables of interest, 
such as distance and common language, do not vary 
over time and would be absorbed by a fixed effect for 
the exporting country.

The variable that measures the distance between 
the exporter and China is negative and statistically 
significant in all the specifications, and the parameter 
value ranges from -1.98 to -1.47. As was to be expected, 
a greater distance from China increases trading costs, 
which translates into lower exports to that economy. 
To gain a quantitative idea of  the importance of 
distance according to these estimates, the difference 
between the exports of  a Latin American country 
and an Asian one was calculated using the average 
distance of each group from China and the parameter 
corresponding to the last period estimated. In this 
case, the difference in exports is given by:

  (3)

This means that if  the average Latin American 
country were the same distance from China as the 
average Asian country, it could increase its exports 
by over 190%. 

As expected, the fact of  having a common 
language with China exercises a positive influence and 
its contribution is significantly different from zero from 
the second period of analysis onward. These results 
are compatible with the findings of  earlier studies 
that countries with a common language trade more 
with one another (Rose, 2004).

The contiguity variable is not significant in any 
of the years studied. The expected sign was positive, 
since the lower costs of  doing business between 
neighbouring countries tends to favour reciprocal 
trade. However, only two of the 79 countries in the 
sample have a border with China: India and Pakistan. 
Another geographic factor that appears to have no effect 
on manufacturing exports is whether the exporting 
country has an outlet to the sea.

The results indicate that the abundance of natural 
resources, measured in this case by the land to capital 
ratio, does not appear to have a significant effect on 
manufacturing exports to China in any of the years 
studied. Although it is possible that there may be 
more suitable variables for measuring natural resource 

TABLE 3

Descriptive statistics of the explanatory variables

Variable Observations Mean Stand. dev. Minimum Maximum

Ln (1+exports) 1 343 8.77 5.00 0 18.17
Ln (distance) 1 343 9.11 0.54 6.91 9.86
Sea 1 343 0.86 0.35 0 1
Contiguity 1 343 0.03 0.16 0 1
Common language 1 343 0.03 0.16 0 1
Ln (arable land) 1 343 -0.9 1.12 -7.68 2.06
Ln (gdp) 1 264 24.52 2.01 19.91 30.03
Education 1 343 6.62 2.83 0.79 12.12
Ln (capital per worker)  1 343 -5.07 2.77 -13.82 -1.2
Average tariff  1 343 13.02 10.28 0 94

Source: World Bank; Research Centre for International Economics (cepii); B. Bosworth and S.M. Collins, “The empirics of  growth: an 
update”, Brookings Papers on Economic Activity, vol. 34, No. 2, Washington, D.C., The Brookings Institution, 2003; United Nations 
Commodity Trade Database (comtrade).

IV
results of the estimates
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endowments, there was no sample of countries for 
which any were available over the time period analysed 
in this study.

The size of the exporting country, as measured 
by gdp, is positive and statistically significant in all 
the periods studied. This size effect could be due to 
the presence of economies of scale in the production 
of manufactures (Perkins and Syrquin, 1989), but it 
could also be explained by the fact that larger countries 
tend to export a greater volume of goods of every kind 
(Hanson and Xiang, 2004). To place the economy size 
results in context, we may consider two countries like 
Trinidad and Tobago and Brazil, which are among 
the smallest 10% and the largest 10% of the sample, 
respectively. Using the estimates for the last period, 
the percentage difference between the two countries’ 
manufacturing exports can be calculated as:

 
 (4)

These figures indicate that economy size translates 
into marked differences in manufacturing export 
capacity.

On the whole, the results seem to be fairly 
consistent with traditional international trade theory. 
The variable measuring human capital abundance is 
positively related with manufacturing exports. Workforce 
education is positive and significant in all but the first 
period studied. In this case, exporting differences can 
be illustrated by looking at the average education level 
of Latin American and European countries. Given that 
the parameters tend to vary from one period to another 
and in some cases are not significant, we used the mean 
of the four periods analysed. The results indicate that 
if  the average Latin American country had the same 
level of education as the average European country, 
its exports would be almost 35% greater. The capital 
per worker variable, meanwhile, proved non-significant 
in all the periods studied.

Lastly, the results for openness to trade as 
measured by average import tariffs do not indicate a 
tendency for more open economies to export a greater 
volume of  manufactured goods to China. These 
results obviously need to be analysed with care. For 
one thing, the estimates did not consider other trade 
barriers such as non-tariff restrictions, as information 
on these was not available for the country sample used. 

TABLE 4

Cross-sectional estimates, 1990-2006

Variable 1990-1992 1993-1995 1996-1998 1999-2001 2002-2004 2005-2006

Ln (distance) -1.781a -1.980a -1.981a -1.876a -1.511a -1.469a

 (0.529) (0.430) (0.409) (0.417) (0.481) (0.535)
Common language 2.083 2.104b 2.764a 3.310a 3.571a 3.557a

 (1.279) (0.997) (0.829) (0.493) (0.474) (0.511)
Contiguity 0.734 1.425 2.812c 0.908 0.817 0.00422
 (1.454) (1.135) (1.416) (1.600) (1.476) (1.406)
Sea -0.135 0.392 -0.259 -0.455 -0.774 -0.650
 (1.053) (0.758) (0.723) (0.693) (0.704) (0.686)
Ln (arable land per worker) 0.163 0.218 0.211 0.365 0.282 0.155
 (0.260) (0.215) (0.208) (0.360) (0.388) (0.410)
Ln (gdp) 1.288a 1.339a 1.289a 1.581a 1.528a 1.618a

 (0.175) (0.153) (0.164) (0.150) (0.148) (0.154)
Ln (education) 0.302 1.731b 2.308a 2.098a 2.274a 1.264b

 (1.165) (0.793) (0.712) (0.751) (0.717) (0.540)
Ln (capital per worker) 0.253 0.0499 0.0577 -0.0218 -0.0282 -0.0453
 (0.221) (0.149) (0.150) (0.132) (0.174) (0.162)
Ln (average tariff) 0.0182 -0.372 -0.444 0.326 0.389 0.313
 (0.567) (0.387) (0.347) (0.456) (0.397) (0.418)
Constant -5.890 -8.099 -7.590 -16.81a -18.17a -18.68a

 (8.942) (7.239) (7.072) (6.122) (6.255) (6.262)
Observations 79 79 78 77 77 77
R2 0.687 0.810 0.817 0.777 0.754 0.730

Source: prepared by the authors.
N.B.: Robust standard errors in parentheses. 

a p < 0.01, b p < 0.05, c p < 0.1.
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However, given that most countries have opened up 
their economies over recent decades, this result could 
be consistent with the idea that tariff  barriers are no 
longer a significant impediment to manufacturing 

exports. Indeed, Wacziarg and Horn-Welch (2003) 
show that between 1990 and 2000 the percentage of 
economies that can be described as open to international 
trade rose from just over 40% to 73%.

V
Conclusions

The economic growth of China, and the significant role 
the country has come to play as a major consumer of 
raw materials and more highly processed goods such as 
manufactures, has opened up great opportunities for 
exporting countries everywhere. This large and growing 
economy represents an increasingly important source of 
potential demand for developing countries with growth 
strategies based on exploiting comparative advantages 
and participating in international markets.

The purpose of this study has been to identify 
the determinants of manufacturing exports to China 
by means of a gravity model incorporating variables 
related to countries’ geographical conditions, factor 
endowment and trade policies.

The findings reveal the importance of  three 
fundamental elements: the distance from the exporting 
country to China, its factor endowment and the size of 
its economy. Given that this last component is relatively 
exogenous to the policies the economic authorities 
can apply, discussion of the results centres mainly on 
aspects relating to distance and factor endowment.

Although the distance factor is also exogenous to the 
economy, there are policies that can reduce its negative 
effects on trade, and specifically on manufacturing 
exports. Indeed, the negative repercussions of transport 
costs on trade mean that the countries furthest from 
China and other centres of global trade have a natural 
disadvantage that needs to be offset by improvements 
to the relevant infrastructure. The challenge here is 
even greater for the Latin American economies than 
for those more favourably located. Public policies to 
improve highway infrastructure, particularly in the 
case of roads connecting manufacturing centres to the 
ports from which exports are shipped, and to upgrade 
equipment and modernize and mechanize ports and 
airports, could have a substantial impact. Again, a 
policy of awarding concessions to build the necessary 
public infrastructure would circumvent constraints 
on investment capital, which is in particularly 
short supply in some of the region’s countries. Also 

beneficial would be policies to improve efficiency 
and remove corruption in customs systems and 
export certification mechanisms, which sometimes 
represent an additional cost for exporters. Accordingly, 
policies and programmes that pursue transparency in 
public services, the training of State officials and the 
promotion and creation of professionalized public 
services, with careers based on qualifications and 
merit and independent of political influence, would go 
a long way towards solving many of the problems of 
inefficiency that translate into high costs for exporters. 
In countries where the transportation of products and 
merchandise has become increasingly insecure because 
of a rise in robberies and hold-ups of transporters, 
adopting policies to improve controls and strengthen 
security and the police could bring down the costs 
incurred by exporters, especially for manufactures, 
since it is these that are most frequently targeted by 
this type of crime.

Lastly, the findings relating to the effects of factor 
endowments on manufactured goods exports reveal the 
challenges that less developed economies will have to 
meet if they are to change their specialization patterns. 
To become exporters of manufactures, they need to 
increase their human capital endowment. For many 
developing nations, this means formulating policies to 
improve access to all levels of education and training. 
In most cases, it also means increasing the incomes of 
the poorest quintiles and designing and implementing 
public policies to create the infrastructure and child-
care and nursery facilities needed for mothers in the 
more disadvantaged quintiles to enter the workforce 
and for children to have access from an early age to a 
stimulating environment that nurtures their learning 
skills. Looking ahead, however, it is education quality 
that seems to have become the most critical variable for 
the region, particularly in countries that have already 
made progress in this area. This represents a major 
public policy challenge, since improving education has 
proven to be a particularly testing task even in developed 
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countries where resources are far less constrained than 
in Latin America. There are similar challenges in the 
area of training, and especially on-the-job training. Here 
it would be advisable for the public and private sectors 
to formulate joint policies with a view to designing 

and implementing programmes that can bring real 
improvements to countries’ competitive advantages, 
as these can be enhanced by providing tax credits to 
firms and production sectors that expend effort and 
resources on worker training and specialization.

(Original: Spanish)

AnnEx 1

Leamer’s aggregates

Manufacturing aggregate sitc

Labour-intensive
 Non-metal minerals 66
 Furniture 82
 Travel goods, handbags 83
 Articles of  apparel 84
 Footwear 85
 Miscellaneous manufactured articles 89
 Postal packaging, not classified 91
 Special transactions, not classified 93
 Coins (non-gold) 96
 
Capital-intensive
 Leather 61
 Rubber 62
 Textile yarn, fabric 65
 Iron and steel 67
 Manufactured metal n.e.s. 69
 Sanitary fixtures and fittings 81
 
Machinery
 Power generating 71
 Specialized 72
 Metalworking 73
 General industrial 74
 Office and data-processing 75
 Telecommunications and sound 76
 Electrical 77
 Road vehicles 78
 Other transportation vehicles 79
 Professional and scientific instruments 87
 Photographic apparatus 88
 Firearms and ammunition 95
 
Chemicals 
 Organic 51
 Inorganic 52
 Dyeing and tanning 53
 Medicinal, pharmaceutical products 54
 Essences and perfumes 55
 Fertilizers 56
 Explosives and pyrotechnics 57
 Artificial resins and plastics 58
 Chemical materials n.e.s. 59

Source: E.E. Leamer, “The Heckscher-Ohlin model in theory and practice”, Princeton Studies in International Finance, No. 77, Princeton, 
Princeton University, 1995.
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AnnEx 2

Country name Country code Country name Country code

Algeria dza Madagascar mdg
Argentina arg Mali mli
Australia aus Malawi mwi
Austria aut Malaysia mys
Bangladesh bgd Mauritius mus
Belgium bel Mexico mex
Bolivia (Plurinational State of) bol Morocco mar
Brazil bra Mozambique moz
Cameroon cmr Netherlands nld
Canada can New Zealand nzl
Chile chl Nicaragua nic
Colombia col Nigeria nga
Costa Rica cri Norway nor
Côte d’Ivoire civ Panama pan
Cyprus cyp Pakistan pak
Denmark dnk Paraguay pry
Dominican Republic dom Peru per
Ecuador ecu Philippines phl
Egypt egy Portugal prt
El Salvador slv Rwanda rwa
Ethiopia eth Senegal sen
Finland fin Singapore sgp
France fra South Africa zaf
Germany ger Spain esp
Ghana gha Sri Lanka lka
Greece grc Sweden swe
Guatemala gtm Switzerland che
Guyana guy Tanzania (United Rep. of) tza
Honduras hnd Thailand tha
Indonesia idn Trinidad and Tobago tto
India ind Tunisia tun
Iran (Islamic Rep. of) irn Turkey tur
Ireland irl Uganda uga
Israel isr United Kingdom gbr
Italy ita United States usa
Jamaica jam Uruguay ury
Japan jpn Venezuela (Bolivarian Rep. of) ven
Jordan jor Zambia zmb
Kenya ken Zimbabwe zwe
Korea, Rep. of  kor  

Source: prepared by the authors.

AnnEx 3

Main variables used

Variable Description Primary data source

x Exports comtrade
dist Distance cepii
sea Outlet to sea cepii
bord Contiguity cepii
lang Language cepii
land Arable land World Bank, World Development Indicators
wforce Workforce World Bank, World Development Indicators
r Arable land per worker World Bank, World Development Indicators
edu Years of  education Bosworth and Collins (2003)
kl Capital per worker Bosworth and Collins (2003)
open Import tariffs World Banka

Source: World Bank; Research Centre for International Economics (cepii); B. Bosworth and S.M. Collins, “The empirics of  growth: an 
update”, Brookings Papers on Economic Activity, vol. 34, No. 2, Washington, D.C., The Brookings Institution, 2003; United Nations 
Commodity Trade Database (comtrade).
N.B.: The variables in the model regressions are expressed in natural logarithms.

a Data available [online] http://go.worldbank.org/LGOXFTV550.
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