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This report is a survey of trade theories and reviews international trade implica
tions of the new growth theories. Theories are reviewed by focusing on questions like 
why countries trade with each other, what can be gained by trade and how trade pat
terns can be explained. These questions have been addressed by many economists since 
Adam Smith and David Ricardo and still there is much controversy in explaining the 
causes of trade. Differences between countries, for instance in natural factor endow
ments and factor prices, can be a motive for trade between two countries. Countries 
trade in order to take advantage of these differences. This concept of trade is based 
on (the theory of) comparative advantage. However, other - more modern - theories 
state that countries may also trade because there are inherent advantages in specializa
tion, arising from the existence of economies of scale. Some other models in modern 
trade theories emphasize imperfect competition, product differentiation and technol
ogy gaps (innovation) across firms and countries as a major source of explanations for 
international trade. Finally, the trade implications of the 'new' growth theories will 
also be taken into account because these theories shed light upon the dynamic evolu
tion of comparative advantage. This review results in a summary of the main character
istics of the theories, their way of explaining international trade, implications of trade 
and the influence of government intervention. Furthermore, the empirical evidence 
of the theories is discussed. 
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FOREWORD 

Most agricultural trade analysis focuses on basic agricultural commodities 
and rests on traditional theoretical insights of comparative advantage, assum
ing perfect competitive markets on which goods are homogeneous and pro
duced under a technology of constant returns to scale. However, the observa
t ion of changing trade characteristics in agriculture and food products, private 
business concentration and active government policy suggest that international 
agricultural trade analysis implies investigating market structures other than 
the competitive mode. In order to strengthen and buildup the theoretical and 
empirical knowledge base in the field of international trade in agricultural and 
food products, the Agricultural Economics Research Institute (LEI-DLO) 
launched the research project 'Policy and Patterns of International Trade' which 
is financed by the Institute's budget for Strategic Expertise Development (SEO 
programme). 

The objectives of this research project are to: 
analyse international trade theories, with the aim to answer the question: 
what determines international trade patterns and which role does gov
ernment policy play in this? 
assess the usability of general trade theories in explaining agricultural 
trade; 
design a concept for explaining world trade patterns in agricultural com
modities. 

This publication reports on the first objective of the project. Its main aim 
is to present an overview of the main theories that deal wi th international 
trade, as there are the neo-classical, ' traditional' trade theories and the 'mod
ern' trade theories. The trade implications of the 'new' growth theories are 
also taken into account. This review of theories - written mainly during the 
course of 1996 - acts as an input in the fol lowing stages of the project. The 
second stage, on the assessment of the general trade theories on their applica
bility for explaining agricultural trade, has been reported in Onderzoekver-
slag 162. 

The director. 

The Hague, April 1998 L.C. Zachariasse 



SUMMARY 

The question why countries trade with each other has been answered in 
many different ways. Differences between countries, for instance in natural 
factor endowments and technology, can be a motive for trade between coun
tries. Countries trade in order to take advantage of these differences. This con
cept of trade is based on (the theory of) comparative advantage. However, 
other recent theories state that countries may also trade because there are in
herent advantages in specialization, arising from the existence of economies 
of scale. Some other models in modern trade theories emphasize imperfect 
competition, product differentiation and technology gaps (innovation) across 
firms and countries as a major source of international trade. Finally, the 'new' 
growth theories emphasize the endogenous generation of technological 
change which has important implications for international trade. 

The main aim of this study is to present an overview of the main theories 
that deal with international trade. The general structure of this overview is 
illustrated in figure 1. In a historical sense we can identify three major streams 
(depicted as the three columns in figure 1). First, we can identify the classical 
and neo-classical trade theories which we call the Traditional Trade Theories'. 
The most prominent model of this stream became the neoclassical Heckscher-
Ohlin model that dominated the field for almost eighty years. Despite their 
theoretical dominance, some implications were not supported by empirical 
evidence. This induced economists to search for new trade theories. These new 
theories, which were mainly developed in the late seventies and early eighties, 
are collected in our second major stream, the 'Modern Trade Theories'. In the 
late eighties, ideas that were generated by these modern trade theories in
duced changes in the growth literature and led to the so-called 'new' growth 
theories, which also shed light upon the dynamic evolution of comparative 
advantage. The trade implications of these growth theories are also taken into 
account and captured in our third main stream, 'Trade Implications of Growth 
Theories'. 

Within each major stream a further classification in schools of thought is 
made based on crucial assumptions and the main mechanism of trade. Each 
school of thought is presented with a grey ellipse in figure 1; the arrows be
tween two ellipses or schools indicate a strong relation between these two 
schools. A relation in the sense that it builds forward on (elements of) a former 
one but changes or brings in a crucial (new) assumption. 

An important discriminating aspect is whether or not technology differs 
between countries (the horizontal line in the middle of figure 1 represents this 
distinction). When a school of thought assumes that technology differs across 
countries it is depicted in the upper part of figure 1, and when a school as
sumes that technology is identical across countries it is depicted in the lower 





part. Because in the new growth theories within one school technology can 
vary across countries, we identified two directions within these schools. Each 
direction is illustrated as a white box in figure 1. 

Before we discuss the schools of thought in more detail we discuss the 
main relation (arrows) between the schools. As many other theories, the trade 
theories find some of their roots in The Wealth of Nations' of Adam Smith. 
Smith showed that trade is possible when one country can produce a certain 
good with less labour than the other country and the other country can pro
duce another good more efficiently. Ricardo showed that trade is even possible 
when one country can produce all goods more efficiently than the other coun
try if the relative costs of production of two goods differ between countries. 
This is known as the principle of comparative advantage which is still one of 
the most important concepts in trade theory. The Neo-classical Heckscher-
Ohlin-Samuelson (H-O-S) model elaborated the theory of Ricardo by introduc
ing another factor of production (capital), but assuming identical production 
techniques across countries. An implication of this change in assumptions is 
that factor endowments became the main explanation for trade. The specific-
factor model assumes that one factor is specific to the production of one good; 
because the income implications are different from the standard H-O-S this 
theory is treated separately. 

Because some of the trade implications of the H-O-S model were not sup
ported by empirical evidence, the modern trade theories replaced the assump
tion of constant returns to scale or identical production technologies. Econo
mies of scale can be external or internal to a firm. With external economies of 
scale perfect competition remains why internal economies of scale imply imper
fect competition. This distinction is important because trade implications differ 
between the two approaches. The third school within the modern trade theo
ries, i.e. the neo-technology trade theories, like the classical theories, stressed 
the central role of technology. However, in contrast to these theories techno
logical differences are not static between countries but are temporarily created 
by innovations. The evolutionary growth theories build forward on this theory 
and focussed more in depth on the innovation process; innovations are cumula
tive, specific and irreversible. 

Like the neo-technology trade theories, the more formalized 'new' 
growth theories also stressed the role of knowledge creation. The various ways 
in which knowledge creation can be modelled are taken from the modern 
trade theories that stressed economies of scale. When knowledge is a by-prod
uct of other activities or caused by learning-by-doing effects, there is a close 
resemblance with external economies of scale. However, when knowledge is 
the intentional outcome of economic behaviour firms have to invest some re
sources in knowledge creation. This means that firms have some fixed costs that 
lead to internal economies of scale and imperfect competition. This approach 
uses also elements of the neo-technology trade theories because an innovation 
leads to (temporary) new products. Furthermore, it uses some elements from 
the external economies of scale approach because a part of the knowledge 
created by the firm can be used by other firms. Important with regard to trade 
and growth implications is whether these so-called knowledge spillovers are 



national or international in nature. In both schools of the new growth theories 
the initial trade pattern is caused by differences in factor endowments or dif
ferences in initial knowledge levels. 

Traditional theories 

Within the traditional trade theories, classical theory (Smith and Ricardo) 
and neo-classical theory (Heckscher-Ohlin-Samuelson) are the schools of 
thought to be distinguished. Traditional trade theories focus on differences 
among countries that are the result of differences in technology (classical the
ory) or differences in relative factor endowments (neo-classical theory). One of 
the first theories of international trade is the classical theory of absolute cost 
advantages. According to Smith, trade only appears when there are absolute 
cost differences between countries. David Ricardo showed the shortcomings of 
this theory because, even if one country can produce all goods more efficiently 
than another country, trade is possible and beneficial. A pre-condition is that 
the relative efficiency gap is not the same for all goods. When this is the case, 
a country has a comparative advantage in a good that has the highest effi
ciency gap. In the Ricardian model labour is the only production factor and 
differences in labour productivity are the main explanation for trade. Labour 
productivity differs between countries because their technological knowledge 
level differs and/or there are differences in natural circumstances (natural re
sources, climate, soil, geographical position). 

The neo-classical theory elaborated these theories by including more pro
duction factors. However, contrary to the classical theories this theory assumed 
identical production techniques over countries. Furthermore, the standard neo
classical Heckscher-Ohlin-Samuelson (H-O-S) model assumes constant returns to 
scale, identical consumer preferences and perfect competition. These assump
tions imply that differences in factor endowments are the only explanation of 
trade in the H-O-S model. The larger the difference in factor endowments, the 
more trade between countries and all this trade is inter-industry trade. A coun
try exports the good which makes the most intensive use of it's abundant fac
tor of production. The relative abundant factor will gain from trade. In the 
trade equilibrium relative factor prices are the same across countries. 

In the traditional theories gains from trade come from exchange and 
specialization. All countries will benefit from trade because of a more rational 
allocation of productive resources and lower relative prices for the importing 
competing product. The less barriers to trade there are, the more beneficial 
trade will be. Therefore, free trade policy is seen as the best trade policy, unless 
countries can improve their terms of trade (only large countries). Trade policy 
to 'correct' domestic distortions or for political reasons (for instance income-
distributional effects of trade) are second best. 

The specific-factor model is a special version of the standard neo-classical 
H-O-S model. In the standard H-O-S model all production factors are mobile 
between sectors, while in the short-term specific-factor model some are immo
bile. This implies, for example that trade implications for production factor 
rewards are totally different from the standard model. Trade is beneficial for 
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the specific factor that is necessary to produce the export good and it reduces 
the income of the specific factor used in the import good. The welfare implica
tions of trade for the mobile factor depend on the consumption pattern of a 
worker and are ambiguous. 

Despite the theoretical dominance of the neo-classical model for a long 
period the implications of this model were not unambiguously supported by 
empirical studies. The most influential study was done by Leontief (1953) who 
found that imports of the US (a capital abundant country) were more capital 
intensive than its exports. However, the application of Leontief's method has 
been criticized by many authors and the suggestion that the H-O-S theory per
forms badly has been counteracted. As a byproduct of Leontief's results and the 
debate that followed, the H-O-S theorem has been extended to allow for addi
tional factors beyond just capital and labour to explain trade, or make a clearer 
distinction between skilled and unskilled labour and human and physical capi
tal as factors determining international trade flows. 

Modem trade theories 

Still, empirical studies showed that - contrary to what would be expected 
according to the H-O-S theory - most trade is between countries with the same 
factor endowments that a major part of trade between industrial countries is 
of an intra-industry nature and that income-distributional effects of trade are 
small. These contradiction with traditional theory induced economists to search 
for new trade theories. The 'new' trade theories elaborated the neo-classical 
framework by replacing the assumptions of constant returns to scale and per
fect competition. A second stream, the 'neo-technology theories', like the clas
sical theories, stressed the central role of technology and proposed a radical 
departure from the neo-classical framework. 

The 'new' trade theories assumed increasing returns to scale and this im
plies imperfect competition unless economies of scale are assumed to be totaiy 
external to the individual firms. A first approach assumes these so-called 'exter
nal economies of scale'; an industry still contains many small firms and perfect 
competition remains. A second approach assumes internal economies of scale 
which lead to imperfect competition. Within this approach two directions have 
been identified. The first direction concentrates on modelling economies of 
scale and treats market imperfections as simply as possible by assuming monop
olistic competition. A second direction concentrates on imperfect competition 
and uses economies of scale to cause these market imperfections. The main 
market structure they use is 'Cournot' or 'Bertrand' oligopoly. The main differ
ence between these 'new' trade theories and the neo-technology trade theo
ries is that the former assume identical production technologies across coun
tries while the latter emphasize (endogenous) technological innovation and 
technology gaps across firms and countries as a major reason for international 
trade. 
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Economies of scale and (im)perfect competition 

According to the new trade theories, trade is possible between countries 
identical in factor endowments, technologies and tastes. In these theories the 
main explanation for trade are economies of scale. However, in contradiction 
to the traditional theories, the direction of specialization with economies of 
scale is often unknown. Consequently, this theory gives an important role to 
history and accident in determining the pattern of international trade. 

Economies of scale can be external or internal. Implications of trade differ 
when economies of scale are external or internal. When external economies are 
important, a country starting with a large industry may retain that advantage 
even if another country could potentially produce the same goods more cheap
ly. Gains from trade come from exchange, specialization and exploiting econo
mies of scale. However, the division of welfare between countries can be very 
unequal, depending on the specialization pattern (whether the country special
izes in the good produced with external economies of scale or not) and terms 
of trade (depending on supply and demand of goods in the trade equilibrium). 
Countries can even loose from trade. In that case trade (or industrial) policies 
can be beneficial. 

With monopolistic competition, an industry contains a sufficiently large 
number of 'similar' firms producing differentiated 'unique' products and profits 
are competed away in the equilibrium. The main mechanism of trade at a mar
ket structure of monopolistic competition are (internal) economies of scale and 
product differentiation which cause the production of each variety to be con
centrated in each country. Each country produces a different set of varieties of 
a certain product. Because consumers display a 'love of variety', they demand 
all varieties, which implies that a country imports each of the varieties pro
duced in other countries and exports each of the varieties domestically pro
duced. So, there will be intra-industry trade. However, it is unclear which coun
try produces which variety. Again the exact specialization pattern depends on 
history and accident. 

The gains from trade with monopolistic competition are from exchange, 
specialization, exploiting economies of scale, exit of redundant firms and more 
product variety. Income-distributional effects of intra-industry trade are less 
than those of inter-industry trade (H-O-S model) because there are additional 
gains from trade. Because intra-industry trade will be dominant between coun
tries at a similar level of economic development, trade without serious income-
distributional effects is most likely to happen in trade between countries similar 
in their relative factor endowments. 

In an oligopolistic market structure, the behaviour of the firms influences 
each other. Trade occurs because of economies of scale. However, if market 
segmentation and price discrimination are possible, there can be trade even 
without economies of scale and comparative advantage. Gains from trade ap
pear in the form of the pro-competitive effect (i.e. lower mark-up), the exit of 
firms which are unable to cover their fixed costs, and lower average costs if the 
production scale of a firm increases. Welfare implications are unclear. 
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The assumption of constant returns to scale and perfect markets justified 
the domination of free trade policy for almost a century. These 'new' trade 
theories question this free trade policy by introducing economies of scale and 
imperfect markets. They find that an active trade policy can be beneficial in 
certain circumstances. For instance, if in an industry makes excessive profits, 
such an industry should be desired. Under certain conditions, the use of export 
subsidies can also shift profits from foreign to domestic firms. This is the so-
called 'strategic' trade policy. However, the new arguments for protection are 
very dependent on specific assumptions. A slight change in one of the assump
tions changes or even reverses the implications of a policy. Good policy there
fore requires that the government has a lot of information to help choose the 
right model. This information has to be so detailed that it is not readily avail
able. The empirics also show that benefits from deviations from free trade are 
small. Furthermore, empirical tests of theories related to economies of scale 
and imperfect competition appear to be rather suggestive. Estimates of the 
impact of trade policies under imperfect competition lend no support to a stra
tegic role for trade policy. Therefore, free trade is still considered to be a good 
rule of thumb, although it is not optimal under imperfect competition. 

Neo-technology theories 

The common feature of technology-oriented theories of trade is an em
phasis on technological change and the resulting patterns of trade. In these 
theories trade patterns are explained in terms of technological progress. Tech
nological differences or gaps across countries are an endogenous outcome 
through firm level product and process innovation that reduces costs of produc
tion and generates new products. The flow of technological developments and 
innovation is assumed to be not free and instantaneous, which implies that a 
firm/country has at least a temporary comparative advantage in production 
and exports. The difference with the Ricardian trade models is that in those 
models differences in technology (productivity) for some given goods cause 
trade, where in the neo-technology trade models trade is induced because the 
innovating country generates some new products that other countries, at least 
temporarily, are unable to produce. 

Early contributions in this field have been made by Kravis, Posner, Vernon 
and Hirsch in the 1950s and 1960s. These authors describe a continual process 
of innovative developments in which countries where the innovations occur 
enjoy temporarily technological advantage over trading partners until the new 
technology is imitated in other countries. Each of the contributors stresses dif
ferent reasons in explaining why countries will produce and export new pro
ducts, like the availability of technology to produce new products (as in Pos-
ner's 'technology gap' model), the availability of skilled labour (Hirsch) or vicin
ity of their markets (as in Vernon's 'product cycle hypothesis'). 

Krugman has formalized the attempts to try to explain trade in terms of 
technology in his North-South model. In this model the North innovates a con
tinuous stream of new product varieties on the market, while the South only 
imitates after a time-lag. The main mechanism for trade are technology gaps 
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which grow with innovation and close with imitation. Both countries benefit 
from trade because of exchange, specialization and more product variety. How
ever, while the world is better off as production is shifting to a lower-cost 
country, the North may lose from imitation by the South. The innovating coun
try may try to increase the innovation rate (innovation policy) or consider 
protectionistic measures to reduce imitation, unless there is a correct interna
tionally technology transfer system. 

Most, if not all empirical tests of the technology trade theories try to ex
plain the pattern of trade of the US, simply assuming that the US is the innova
tive Northern country with high per capita incomes and relative wages and the 
rest of the world the imitating South. These tests are usually rather successful. 
Several authors sought and found positive correlations between US export per
formance across industries and various measures of R&D. Since R&D is related 
to technological progress, whatever its cause or effects, this evidence lends 
support to all technology theories of trade. Several tests of the technology 
theory of trade have also introduced additional explanatory variables, includ
ing those that are appropriate to the factor proportions theory, and support 
the conclusion that there is a strong and positive correlation between trade 
performance and technology-related variables. At the same time, however, it 
becomes clear that technology-related variables are much related to the ability 
of individuals, firms, or countries to develop and exploit technology which is 
related to the availability of knowledge and skills. It is, therefore, difficult to 
distinguish evidence supporting technology from evidence supporting human 
capital or skills as determinants of trade. Furthermore, more recent observa
tions suggest that technological levels among countries converge rapidly and 
because of multinationals the speed of diffusion of innovations accelerate. So 
it appears that, besides the older tests with US data, empirical tests or applica
tion of the product cycle theory are limited in extent. The support from these 
studies for the idea of the 'technology gap' as driving force behind trade is 
fragmentary at best, suggesting evidence for the idea that transitory advan
tage resulting from innovation can be a major factor in trade for only some 
industries. 

Trade Implications of Growth Theories 

While all trade theories are mainly static and focus on allocation issues, 
an interesting development has taken place in the growth literature. The 'new' 
growth theories build forward on the static 'new' trade models and put them 
in a dynamic context. The new trade theories provided the building blocks such 
as the treatment of economies of scale and market imperfections. Like the neo-
technology theories the 'new' growth theories stress the role of technological 
change. By putting these elements in a dynamic context these 'new' growth 
theories deal with the dynamic evolution of comparative advantage and the 
consequences of trade in a world of global technological competition. 

The new growth theories found several ways to endogenize technological 
change in a general equilibrium model. Two approaches can be distinguished. 
The first approach assumes that externalities or 'learning-by-doing' effects, 
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which are by-products of other activities, cause growth and the external econo
mies of scale approach is used to model these effects. The second approach 
assumes that technological change is the intentional outcome of economic 
behaviour and firms have to 'invest' in knowledge creation to obtain techno
logical change. Investments in knowledge can be seen as a kind of fixed costs 
and monopolistic competition makes it possible to cover these fixed costs. Most 
studies that use the second approach, also assume that knowledge generates 
some externalities and are therefore a mixture of both approaches. 

In models where external economies of scale determine the dynamical 
evolution of the specialization pattern (the first approach), the central mecha
nism is that a firm - unintentionally - creates knowledge and this knowledge 
flows directly to all other firms, where it increases the productivity level of the 
production factor that can be accumulated. In principle the initial specialization 
and trade pattern is determined by comparative advantage (initial factor en
dowments) or the initial knowledge stock (technological capabilities). The dy
namic implications of these external economies of scale growth theories are 
that a country will built up knowledge or expertise in the goods in which it 
specializes and therefore reinforces its comparative advantage in these goods. 
Because the technological opportunities differ between goods the specializa
tion pattern determines therefore also the welfare level and long term growth 
of a country. 

Depending on the specific demand conditions, trade or industrial policy 
may be beneficial if a country specializes in the low-tech good; this may reduce 
welfare or may lead to less welfare than in the case the country had specialized 
in the high-tech good. Protection measures or industrial policies may reverse 
the specialization pattern when specialization in an other sector increases wel
fare. However, to deduce the correct policy advice is very difficult because one 
has to know the exact technological opportunities of different goods in differ
ent countries. 

Models that concentrate on the investment in knowledge (human capital) 
combine imperfect competition with externalities. Through investments in 
R&D, a firm produces new goods by expanding product variety or quality. Fur
thermore, there are also some spillovers on the aggregate stock of knowledge. 
A larger stock of knowledge, in turn, reduces the costs of producing blueprints 
of new products. This causes a constant incentive to invest in R&D. Manufactur
ing will therefore also be growing at a constant ratio. Important for the gener
ation of endogenous growth is that the incentive to invest in R&D does not 
decline. In all these kind of models the growing stock of knowledge as a side 
product of R&D generates this constant incentive. The R&D investments are 
dependent on the specialization pattern which is caused by the principle of 
comparative advantage (factor endowments), history, the initial stock of know
ledge, the scale of a country and the demand structure. These factors deter
mine the number of people that are working in the R&D sector, the high-tech 
and the low-tech sector. The welfare and growth implications are therefore 
also dependent on the specialization pattern. Important is whether knowledge 
spillovers are national or international in scope. 
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When there are international knowledge spillovers, all innovators will 
have the same knowledge and national advantages in R&D arise only from 
differences in relative factor prices (which are dependent on resource endow
ments). Factors such as the size of a country and the history of its production 
play no role in the long-term trade pattern; what only matters are factor en
dowments. 

With only national knowledge spillovers the initial conditions govern long 
run outcomes. In many situations the country with the initial greater stock of 
knowledge has an advantage in R&D and accumulates knowledge more quickly 
than its trading partner. This sustains and adds to its productivity lead. History 
alone determines long-run trade patterns and growth rates (i.e. hysteresis). 

Arguments for policy are to obtain a higher welfare level by reversing the 
specialization pattern if there are only national knowledge spillovers. Industrial 
policy (R&D subsidies) are considered first best and trade policy measures as 
second best policy. 

Evolutionary growth theories assume that technology plays the funda
mental role in economic life. Technological change and innovation is a cumula
tive, specific and irreversible process. The main trade mechanism is that abso
lute technological differences determine the world market position of all sec
tors. Relative technological gaps play a minor part. They determine the special
ization pattern between sectors according to the mechanism of comparative 
advantage. Future growth and technological developments is determined by 
the current specialization pattern. The current specialization pattern of a coun
try has therefore a dynamic effect because this pattern determines in which 
sectors technical skills will be accumulated, innovations will be done, economies 
of scale will be realised, etcetera. Sectors differ in their growth opportunities 
such that the present specialization pattern is extremely important for the 
countries' future economic performance. A specialization pattern according to 
the traditional mechanism of comparative advantage can lead a country to 
specialize in those industries (sectors) and activities in which the opportunities 
for growth and technological development are least. A specialization pattern 
which is static (Ricardian) efficient can therefore be dynamic inefficient and 
vice versa. If this tradeoff occurs, a country can try to change the specialization 
pattern and future growth path through industrial or trade policy. 

Evaluation on policy 

Traditional theories suggest that trade is beneficial for all countries in
volved and therefore support free trade. Only in some circumstances (a large 
country may improve its terms of trade) there is an argument for trade policy. 
Modern trade theories extend the traditional arguments for trade policy and 
add some new arguments for government policy intervention such as the stra
tegic trade argument. However, the circumstances in which a trade policy may 
be beneficial appear to be very specific. Moreover, a government needs a lot 
of very detailed information to make the right decision. And besides that, 
empirics show that benefits from deviations from free trade are very small. So, 
modern trade theories still support free trade, although it is recognized that 
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free trade is not optimal under imperfect competition. The 'new' growth theo
ries most of the time assume free knowledge spillovers across countries. Then, 
trade policies will not be beneficial. However, the evolutionary growth theory 
assumes that a crucial part of the generated knowledge is cumulative, specific 
and path dependent and spillovers are therefore local or national in scope. In 
that case trade policy may become beneficial because the gains at stake can be 
very large in some circumstances. Government policy still requires a lot of infor
mation about many difficult to measure economic variables such as technologi
cal opportunities, knowledge spillovers, and external economies of scale. Still, 
government policy seems to be more worthwhile than in the case of the mod
ern trade theories because the gains at stake are larger. 
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1. INTRODUCTION 

The survey of trade theories is part of the research project 'Policy and 
Patterns of International Trade', executed by the Agricultural Economics Re
search Institute (LEI-DLO), financed by the Institute's budget on Strategic Exper
tise Development (SEO programme). The objectives of this research project are 
to : 
1. analyse international trade theories, wi th the aim to answer the question: 

what determines international trade patterns and which role does gov
ernment policy play in this? 

2. assess the usability of general trade theories in explaining agricultural 
trade; 

3. design a concept for explaining world trade patterns in agricultural com
modities. 

The first activity in this research project, a review of literature, should 
throw light upon the factors that are crucial in explaining trade. A second activ
ity is to assess the usability of these theories for research on agricultural sectors. 
We first describe the features of agricultural chains and markets (focusing on 
all factors that could be of importance) and thereafter confront the trade theo
ries wi th these features and empirical data on the agricultural sector. This con
frontation will result in depicting the factors of importance (and circumstances 
under which they are of importance) in explaining agricultural trade. Then 
these factors should become the building stones for a design of a concept ex
plaining world trade patterns in agricultural commodities. Of course, questions 
of data-availability to operationalize the concept are addressed. 

This report analyses international trade theories (objective 1 of the pro
ject). An introduction to the trade theories is made by classifying them accord
ing to certain key elements. In the following chapters, international trade theo
ries are described more exhaustively, focusing on the explanation of interna
tional trade and the role of governments to play. 

Why do countries trade wi th each other? What can be gained by trade 
and how can trade patterns be explained? These questions have been ad
dressed by many economists ever since Smith at the end of the eighteenth and 
Ricardo in the early nineteenth century. Many different answers have been 
given to the question what causes trade and still there is much controversy on 
this issue. Differences between countries, for instance in natural factor endow
ments and factor prices, can be a motive for trade between two countries. 
Countries trade in order to take advantage of these differences. This concept 
of trade is based on (the theory of) comparative advantage. However, other -
more modern - theories state that countries may also trade because there are 
inherent advantages in specialization, arising from the existence of economies 
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of scale. Some other models in modern trade theories emphasize imperfect 
competition, product differentiation and technology gaps (innovation) across 
firms and countries as a major source of explanations for international trade. 
Finally, the trade implications of the 'new' growth theories wil l also be taken 
into account because these theories shed light upon the dynamic evolution of 
comparative advantage. 

A General Classification of Theories of International Trade 

In the economic literature, international trade theories can be classified 
in two major streams: the traditional and modern trade theories. Within both 
schools, a further differentiation can be made, based on the major elements 
the theory is focused on. In the following, an outline of the theoretical princi
ples of each mainstream will be given, plus the thoughts of the most important 
authors of each stream. International trade theories may be classified in the 
fol lowing way: 

1. Traditional trade theories 
- Mercantilism 
- Classical theory 

- Absolute advantage (Smith) 
- Comparative advantage (Ricardo) 

- Neo-classical theory (Heckscher-Ohlin-Samuelson) 
- specific factors model (short term) 

2. Modern trade theories 
- Economies of scale and imperfect competition 

- External economies of scale 
- Internal economies of scale and imperfect competition 

- Monopolistic competition 
- Oligopolistic competition 

- Neo-technology trade theories 
- Technology gap theory 

3. Trade Implications of the Growth Theories 
- New Growth Theories 

- Knowledge as side product: External economies of scale 
- Knowledge as investment: A combination of external and internal 

economies of scale with monopolistic competition 
- Evolutionary Growth Theories 

The term 'mercantilism' stands for the theory and system of political econ
omy prevailing in Europe after the decline of feudalism (approximately 1,500 
to 1,750). This system was based on national policies of accumulating gold bul
lion, establishing colonies and a merchant marine, and developing industry and 
mining to attain a favourable balance of trade. Mercantilism emphasized poli
cies that encouraged exports of domestic products and discouraged imports. 
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Neo-mercantilism is a modern concept defined as a tendency of a country to 
accumulate large amounts of hard foreign exchange. 

Traditional trade theories focus on differences among countries that are 
the result of differences in technology (classical theory) or differences in rela
tive factor endowments (neo-classical theory). One of the first theories of inter
national trade is the classical theory of absolute cost advantages. According to 
Smith, the main representative of this school, trade only appears when there 
are absolute cost differences between countries. David Ricardo showed the 
shortcomings of this theory because, even if one country can produce all goods 
more efficiently than another country, trade is possible and beneficial. A pre
condition is that the relative efficiency gap is not the same for all goods. When 
this is the case, a country has a comparative advantage in a good that has the 
highest efficiency gap. 

The neo-classical theory, which dominated international trade theory for 
a long time, elaborated these theories by including more production factors. 
However, contrary to the classical theories this theory assumed identical pro
duction techniques over countries. Furthermore, the standard neo-classical 
Heckscher-Ohlin-Samuelson (H-O-S) model assumes constant returns to scale, 
identical consumer preferences and perfect competition. These assumptions 
imply that differences in factor endowments are the only explanation of trade 
in the H-O-S model. The larger the difference in factor endowments, the more 
trade between countries and all this trade is inter-industry trade. 

The specific-factor model is a special version of the standard neo-classical 
H-O-S model. In the standard model all production factors are mobile between 
sectors, while in the specific-factor model one factor is mobile and one factor 
is immobile. We include this so-called short term version of the H-O-S model in 
this review because the trade implication for production factor rewards are 
totally different from the standard model. 

Despite the theoretical dominance of the neo-classical model for a long 
period the implications of this model were not supported by empirical studies. 
The most influential study was done by Leontief (1953) who found that the US 
(a capital abundant country) imports were more capital intensive than US ex
ports. Furthermore, empirical studies showed that most trade is between coun
tries with the same factor endowments and that a great part of trade between 
industrial countries is intra-industry trade (Balassa 1967, Grubel and Lloyd 
1975). 

These contradictions with traditional theory induced economists to search 
for new trade theories. The 'new' trade theories elaborated the neo-classical 
framework by replacing the most unrealistic assumptions of constant returns 
to scale and perfect competition. A second stream, the so-called 'neo-technol-
ogy theories', like the classical theories, stressed the central role of technology 
and proposed a more radical departure from the neo-classical framework. 

The 'new' trade theories assumed increasing returns to scale and this im
plies imperfect competition of scale unless economies of scale are assumed 
total external to the individual firms. A first approach assumes these so-called 
'external economies of scale'; an industry still contains many small firms and 
perfect competition remains. A second approach assumes internal economies 
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of scale which lead to imperfect competition. Within this approach two direc
tions can be identified. The first direction concentrates on modelling econo
mies of scale and treat market imperfections as simple as possible by assuming 
monopolistic competition (Dixit and Norman 1980, Helpman and Krugman 
1985). A second direction concentrates on imperfect competition and uses eco
nomies of scale to cause these market imperfections. The main market structure 
they use is 'Cournot' or 'Bertrand' oligopoly (Brander and Spencer 1985, Help-
man and Krugman 1989). The main difference between these 'new' trade theo
ries and the neo-technology trade theories is that the former assume identical 
production technologies across countries while the latter emphasize (endoge
nous) technological innovation and technology gaps across firms and countries 
as a major reason for international trade. 

While all these trade theories are mainly static and focus on allocation 
issues, an interesting development has taken place in the growth literature. 
The 'new' growth theories build forward on the static 'new' trade models and 
put them in a dynamic context. The new trade theories provided the building 
blocks such as the treatment of economies of scale and market imperfections. 
Like the neo-technology theories the 'new' growth theories stress the role of 
technological change. By putting these elements in a dynamic context these 
'new' growth theories deal therefore with the dynamic evolution of compara
tive advantage and the consequences of trade in a world of global technologi
cal competition (Romer 1990, Grossman and Helpman 1991b). This makes it 
very interesting to include the trade implications of the growth theories in our 
review of international trade theories. 

Classification Criteria 

We use the following criteria to survey the trade theories. 
1. Assumptions: what are the main assumptions of a theory? 
2. Central mechanism: what is the central mechanism in a theory to explain 

trade? 
3. Implications: what are the main implications of a theory (e.g. gains from 

trade)? 
4. Policy: what are the main effects of government policy in a theory? 
5. Empirics: which kind of empirical tests are done to test the theory and do 

these tests support the theory? 

Each criterion to survey trade theories consists of many elements or as
pects. Next, the main key elements of each criteria to be distinguished are 
shown. Most of the key elements are subdivided in a number of aspects which 
need to be considered in reviewing trade theories. 
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Ad 1. Assumptions: 

Supply: 

Production factors 

- number 
- which? (land, labour, capital, human capital, knowledge) 

- mobile across sectors 
- immobile across sectors 
- mobile across countries 
- immobile across countries 
- initial endowments differ between countries 

- which factor can be accumulated (in case of growth theories)? 

Sectors/goods 
- number 
- homogeneous 
- differentiated 

Technology: 

Economies of scale 
- constant economies of scale 
- increasing economies of scale 

- external economies of scale 
- internal economies of scale 

Production technology 
- identical between goods 
- different between goods 
- identical between countries 
- different between countries 
- no technological change 
- technological change 

- exogenous 
- endogenous 

- process innovations 
- product innovations 

- new varieties (horizontal product differentiation) 
- consumer products 
- producer products 

- quality improvements (vertical product differentiation) 

Knowledge spillovers 
- knowledge spillovers do not exist 
- knowledge spillovers do exist 
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national knowledge spillovers 
international knowledge spillovers 
knowledge spillovers across different kinds of goods 
good specific knowledge spillovers 

Demand: 

Consumer preferences 
- identical across income levels (i.e. homothetic) 
- different between income levels 
- identical between countries 
- different between countries 

Markets: 

Good market 
- perfect competition 
- imperfect competition 

- monopoly 
- oligopoly 
- monopolistic competition 

Factor market 
- perfect competition (markets clear) 
- markets do not necessarily clear 

Ad 2. Main mechanism 

differences in technology (technology gaps) 
differences in factor endowments 
differences in consumer preferences 
economies of scale 
imperfect competition 
market segmentation and price discrimination 

Extra for growth theories 
Main growth mechanism 

Ad 3. Implications 

Which country exports which goods? 
- inter-industry trade 
- intra-industry trade 
Gains from trade 
- specialization 
- gains f rom exchange 
- exploiting economies of scale 
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- more product variety 
- pro-competitiveness effect 
- higher rate of innovation 
Do factor prices converge between countries? 
Which production factors gain, which loose? 

Extra for growth theories 

Which factor can increase growth rate? 
Welfare implications: Is the growth rate optimal in the equilibrium? 
- yes 
- no 

- which policy is needed to obtain the optimal equilibrium? 

Ad 4. Policy 

Arguments for government policy 
- terms of trade 
- infant industry argument 
- externalities 
- strategic trade argument 
- political arguments 

Which government policies can be implemented? 
- trade policy (tariffs, quota) 
- industrial policy (subsidies, taxes) 
- innovation policies (subsidies) 
- competition policy 

Main effects of these policies on 
- total welfare 
- government budget, consumer, and producer surplus 
- different sectors 
- different factors of production 
- neighbour countries 

Ad 5. Empirics 

Is it possible to test the theory? 
- no 
- yes 

- empirical studies support theory 
- empirical studies contradict theory 

Critical remarks 
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Elaboration 

In the next chapters, each school of thought is described by focusing on 
the five specific issues mentioned above: assumptions, mechanisms, implica
tions, government policy and empirical evidence of the theory. This review 
should result in a summary of the main characteristics of the theories, their way 
of explaining international trade, implications of trade and the influence of 
government intervention. Furthermore, the empirical evidence of the theories 
are discussed. These issues are summarized in a matrix. 

The review of theories are to be used as an input in the fol lowing stages 
of the project. In the second stage, the general trade theories are assessed on 
their usability in explaining agricultural trade. Here we take a broad definition 
of agricultural products: these are not only agricultural products produced by 
primary sectors, but all products produced in the agricultural chain, including, 
for example, products produced by the food processing industries. In order to 
do this evaluation, first the features, such as for example production technol
ogy and market structure, of the food and agricultural chains and markets have 
to be described. Thereafter, these agricultural characteristics will be confronted 
wi th features of the trade theories reviewed, and this results in an overview of 
the major factors of importance in explaining agricultural trade. 

We can illustrate this idea with the matrix 'Confronting characteristics of 
product X wi th assumptions of the trade theories' presented below. The col
umns represent the theories that are studied in phase one and the rows depict 
the characteristics of an (group of) agricultural product. When one characteris
tic of the agricultural product is embodied in a certain theory we put a cross in 
the matrix. In this way we can identify which theory or theories explain a part 
of the trade for a certain agricultural product. 

Confronting characteristics of product X with assumptions of the trade theories 

Theory 1 Theory 2 Theory n 

Characteristic 1 X X 
Characteristic 2 X 

X X X X 
Characteristic n X X 

The main objective of this study is to design a concept to explain agricul
tural trade patterns. Most trade theories focus on one mechanism for trade 
that is dependent on one or two assumptions. All the other assumptions are 
treated as simple as possible and assumed to be identical across countries. How
ever, in the real world countries differ in many aspects and many mechanisms 
for trade work at the same time (some mechanisms reinforce each other, other 
neutralise each other). In this study we try to design a framework or concept 
for certain groups of agricultural products with more or less homogenous char
acteristics (for each homogenous group a different framework). Such a frame-
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work starts with the characteristics of the homogenous product group, such as 
homogenous or differentiated product, and incorporates all the trade mecha
nisms that are linked to these characteristics. This wil l be no framework w i th 
formulas and equations but a framework, containing the major factors of im
portance and circumstances under which these factors are of importance in 
explaining agricultural trade. Such a framework will be a qualitative model, in 
which the importance of the factors distinguished are discussed in relation to 
specific circumstances cq. features of agricultural product and markets. 
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2. TRADITIONAL TRADE THEORIES 

2.1 Classical theories 

The classical theories explain trade by differences in production technolo
gies between countries. First, we briefly discuss the absolute advantage theory 
of Adam Smith and second we describe the comparative advantage theory 
developed by David Ricardo in a more elaborated way. 

2.1.1 Absolute advantage (Smith) 

One of the first theories of international trade is the classical theory of 
absolute cost differences or absolute advantages. According to this theory 
trade appears only when there are absolute cost differences between coun
tries. We illustrate this principle with a simple example. Assume there are two 
goods X and Y, two countries Home (H) and Foreign (F), the only factor of pro
duction is labour, and the labour requirements to produce one good X and Y 
are: 

Labour requirements 
X Y 

Country H 20 20 
Country F 10 30 

Country F has an absolute advantage in the production of good X and 
country H has an absolute advantage in the production of good Y. According 
to this theory the countries specialize in goods in which they have an absolute 
advantage and consumers maximize their utility through international trade. 

2.1.2 Comparative advantage (Ricardo) 

David Ricardo showed the shortcomings of the theory of absolute advan
tage by demonstrating that trade is also possible and beneficial when one 
country has an absolute advantage in both goods, but when the efficiency gap 
is not the same for both goods. 

Basic assumptions 
Production factors: one production factor, labour (domestically mobile 

and internationally immobile) 
Sector/goods: two homogeneous goods (X and Y) 
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Economies of scale: constant returns to scale 
Technology: fixed labour requirements to produce each of both goods, these 
requirements differ between goods and between countries. No technological 
change. 
Knowledge spillovers: no 
Consumer preferences: identical across income and between countries 
Market structure: perfect competition on both factor and good markets. 

Main mechanism 
Just as in the absolute advantage theory, the main mechanism in the clas

sical theory of comparative advantage is the difference in production technol
ogy between countries. 

The technology of an economy is summarized by the productivity in la
bour in each industry and comparative advantage is the result of international 
differences in labour productivity. A country has a comparative advantage in 
producing good X when its ratio of labour requirements in good X to that in 
good Y is lower than in an other (foreign) country, i.e. the home country's rela
tive labour productivity in good X is higher than in the other country. We can 
illustrate the principle of comparative advantage wi th the fol lowing example. 

Labour requirements 
X Y 

Country H 5 5 
Country F 10 30 

Country H has an absolute advantage in both goods and according to the 
theory of absolute advantage trade is not possible. However, the relative eff i
ciency differences between good X and Y are not equal between the countries. 
In country F it costs the economy three times as much to produce one unit of 
Y as it does to produce one unit of X (pf=Px/ PY= 1/3). In country H the labour 
cost of production are equal (ph= 1/1). These relative efficiency differences cre
ate possibilities of profitable exchange between the two countries. If the world 
price (pw ) is equal to V2 then it is possible to exchange two units of good X for 
one unit of good Y. This world price is profitable for country H because it can 
obtain 2 units of good X for one unit of good Y, while in production it can 
obtain only one unit of X by giving up one unit of Y. Therefore, despite coun
try H having an absolute advantage in the production of both goods, trade is 
nevertheless profitable for this country; it is profitable for country H to special
ize in commodity Y and import commodity X. Country F on the other hand can 
obtain more units of Y for one unit of X by trading than by producing. It is 
therefore profitable for country F to specialize in good X and import good Y. 
Although country F does not have an absolute advantage in the production of 
either of the two commodities, she has a comparative advantage in the produc
tion of good X, in the sense that X can be produced relatively less expensively 
than in country H. Therefore trade creates profitable possibilities for both 
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countries despite that one country is more efficient in producing both goods. 
The observation that trade depends only on comparative advantage and not 
on absolute advantage is one of the major contributions of Ricardo. 

Implications 

Gains from trade 
In the absence of trade, the relative prices of both goods in each country 

are determined by the relative unit labour requirements. We can illustrate this 
wi th figure 2.1 in which the production possibility curve (PPC) for country H is 
depicted (total amount of labour in country H is equal to 50). Before trade the 
autarky equilibrium price ratio is tangent to the community indifference curve 
(l0) and the production possibility curve. In this case the tangency is indepen
dent of the equilibrium point (A) and fully determined by the slope of the PPC. 
Therefore, only cost conditions determine the relative domestic price level be
fore trade. The pre-trade relative price (Px/ PY) is therefore pf= 1/3 in country F 
and ph= 1 in country H. The normal result of trade is that the equilibrium world 
price ( p j ends up somewhere between the pre-trade levels in the two coun
tries (p f< pw< Ph) 1). A possible world equilibrium price is included in figure 2.1. 
This world price implies that country H completely specializes in the production 
of good Y (production point is point C) and consumes where the indifference 
curve is tangent to the world price (point B). The consumption point after trade 
is associated with a higher utility level (!,>!(,), so country H gains from trade (the 
same is true for country F, however this country specializes in good X). 

Both countries derive gains from trade from this specialization because 
by producing the good in which it has a higher relative labour productivity and 
trading this good for an other good in which it has a relative lower productiv
ity. This is a more efficient method than direct production of the good wi th a 
lower productivity and it increases the consumption possibilities in both coun
tries. 

The total gains from trade (movement from A to C) can be divided into 
gains from exchange and gains from specialization. Gains from exchange occur 
if one can obtain a higher utility level by simply changing one commodity for 
another. In figure 2.2 this 'gains from exchange effect' is depicted by the move
ment from A to D: the production stays in point A while the price level changes 
from the pretrade to the world price level. The movement f rom D to B repre
sent the gains from specialization; country H specializes in the production of 
good Y (movement f rom A to C) while the price level stays the same. 

The gains f rom trade for a country are dependent on the world price 
level. If the world price level is equal to the autarky level (pw = ph) then there 
are no gains f rom trade for this country because the consumption (and the 
associated indifference curve) stays in point A (figure 2.1). If the world price 

1) Note that at any price ratio outside this range, both countries would want to 
specialize in the production of the same commodity, and this could not possibly 
lead to an equilibrium situation. 
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declines (the relative price of good Y, the export product of the home country, 
increases) the terms of trade of country H improves (the relative price of its 
export product increases) and country H obtains a higher indifference curve 
(for example movement from A to B). Therefore the world price determines 
how much a country wil l gain from trade and how the gains from trade are 
divided over the countries. 

In contrast to the autarky price level, which is only determined by supply 
conditions, the equilibrium world price level is determinated by supply and 
demand conditions. The offer curves for both countries reflect the excess de
mand (imports) or excess supply (exports) for both commodities. These offer 
curves for country H and F are depicted in figure 2.3. The world price is deter
mined where both offer curves intersect; point E (import or excess demand for 
good Y by country H is equal to export or excess supply of good X by country 
F, and vice versa for product X). Because the world price is important for the 
division of the gains from trade over countries, we consider a few determinants 
of the equilibrium price: 

demand preferences 
If the demand preferences in country H shift towards good X (indifference 
curves shift to the X-axis) then the offer curve for country H shifts from OAFhto 
OA'F'h (figure 2.4). The world price level increases from p to p' (relative price of 
good X increases) and the terms of trade for country H deteriorates. In general, 
shifts in demand toward; the import commodity wil l tend to deteriorate the 
terms of trade and reduce the gains from trade; 

size of countries 
If country H gets bigger (increase in labour) its PPC shifts outwards and the 
offer curve shift from OAFhto OA'F'h. Therefore an increase in labour deterio
rates the terms of trade. If country H gets even bigger and bigger then the 
offer curve of country F intersects the offer curve of country H in the flat part 
of the offer curve and the world price level becomes equal to the pre-trade 
level of the large country. The large country does not gain from trade in this 
situation. Therefore, both countries will specialize completely when the world 
price is between the cost ratios of the two countries, this is only possible if both 
countries have the capability of producing a large enough quantity of one of 
the goods to satisfy world demand; 

production technology 
Changes in the production technology in general change the slope of the pro
duction possibility curve. A small increase in labour productivity f rom the im
port good does not change the terms of trade. An increase in the labour pro
ductivity of the export goods shifts the offer curve again f rom OAFh t o OA'F'h 

and deteriorates the terms of trade. 
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Figure 2.1 Ricardian trade model Figure 2.2 Gains from exchange and 
specialization in the Ricardian 
trade model 

x o 

Figure 2.3 Determination of the world Figure 2.4 Demand and supply factors 
price in the Ricardian model influence the world price in the 

Ricardian model 
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Policy 
The main policy message from this theory is that a country should avoid 

anything that may restrict trade wi th other countries. The governmental poli
cies should be as non-distortive as possible as nonintervention in trade is con
sidered to be the optimal way to benefit f rom the gains of trade. These gains 
are obvious, according to the model and are best served by free trade. 

Only when a country can influence its terms of trade or when there are 
domestic distortions (externalities), trade policy can be beneficial for a country. 
These arguments are the same for all the traditional theories and these are 
therefore treated in section 2.3. 

2.2 Neo-classical theory 

2.2.1 Heckscher-Ohlin-Samuelson model 

The Heckscher-Ohlin-Samuelson theory provides important insights into 
the relationship between commodity trade and factor endowments. 

Basic assumptions: 
Two production factors: labour and capital (both factors are domestically 

mobile and internationally immobile). Initial factor endowments (apparent in 
capital/labour ratios) differ between countries. 
Economies of scale: constant returns to scale 
Technology: production functions are different for the two commodities (factor 
intensities reflected in capital/labour ratios differ between goods) but identical 
across countries. No technological change. 
Knowledge spillovers: no 
Consumer preferences: homothetic 1) and identical between countries. 
Market structure: perfect competition. 

Main mechanism 
The central explanation for trade in the standard Heckscher-Ohlin-Sa

muelson (H-O-S) model is the difference in factor endowments between coun
tries. Taking into account all the assumptions, these differences in factor en
dowments lead to different factor prices and different prices of goods between 
countries. Because prices of goods differ there's a reason for trade. Let us illus
trate this with the fol lowing example. Assume that factor endowments differ 
between countries and between goods. Then there is a relatively labour-abun
dant and a relatively capital-abundant country and a relatively labour-intensive 
and a capital intensive good. In autarky, the relative factor price of labour to 
capital wil l be lower in the labour-abundant country. The labour-intensive 
good wi l l therefore be relatively cheaper in this country. As in the Ricardian 
theory when relative good prices differ, there is an incentive for trade. 

1) Similar tastes between income levels. 
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We can elaborate this principle wi th the following illustration. Assume a 
two goods (X and Y) and two countries (Home and Foreign) model 1). Country 
H is relatively capital abundant and Country F is labour abundant. Good Y is 
capital intensive and good X is labour intensive. The product possibility curves 
of country H and F and the indifference curves are depicted in f igure 2.5. 

In the autarky situation, the relative price of good X to Y for country H 
and F is given by the price lines Ph en Pf (price lines are determined by the tan-
gency of product possibility curves and indifference curves). Given these rela
tive prices, country H produces and consumes Yha and Xha while country F pro
duces and consumes Yfa and Xfa. Therefore in the autarky situation the relative 
price of good X to Y is higher in country H (P„/Py for H >P„/Py for F). According 
to the principle of comparative advantage, country H wi l l export good Y and 
country F wil l export good X. Because the demand for good Y (X) increases in 
country H (F) the relative price ratio of X to Y wil l decrease (increase). When 
trade expands, each country's exporting sector grows and the import-compet
ing sector contracts. Factors of production move in the same direction and re
sult in income-distribution effects. Because the export sector uses relatively 
more of the abundant factor, the relative factor price of this factor will increase 
and therefore the relative price of the export good increases. This process wil l 
continue until the relative prices in both countries are the same (world price is 
Pwin f igure 2.5). 

In the trade equilibrium H produces Yhp and consumes Yhc and wil l there
fore export Yhp - Yhc to country F. Country F produces Yfp and consumes Yfc and 
will import Yfc - Yfp = Yhp - Yhc For good X it is the other way around. It is impor
tant t o know that trade enables each country to reach a higher indifference 
curve (I, in stead of l0). 

Implications 
From the above illustration of the H-O-S theorem several conclusions can 

be draw: 
1. The Heckscher-Ohlin theorem 

Given the assumptions of the model a country exports the good which 
uses most intensive it's abundant factor of production. In our example, 
the labour (capital) abundant country F (H) wil l export the labour (capi
tal) intensive good X (Y) and wil l import the capital (labour) intensive 
good Y (X). 

2. The factor-price-equalization theorem 
Relative factor prices will be the same across countries in the trade equi
librium. As in our example, in the trade equilibrium relative good prices 
are the same in both countries. With the same production technology 
and constant returns to scale this is only possible when factor prices are 
identical. 

1) This model with 2 goods, 2 factors, 2 countries is considered to be the basic H-O-
model. 
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H = production possibility curve of country H 
F = production possibility curve of country F 

l0 = indifference curve in autarky 
I, = indifference curve with trade 

Ph = Px /Py for country H, pre-trade relative price of X to Y 
Pf = Px /Py for country F, pre-trade relative price of X to Y 
Pw= Px/Py in the trade equilibrium 

Figuur 2.5 Relation between factor intensity and trade 

3. The Stolper-Samuelson theorem 
An increase in the relative price of a good increases the factor reward of 
the factor which is used intensively and decreases the reward of the other 
factor. 
A combination of the Heckscher-Ohlin theorem and the Stolper-Samuel
son theorem implies that the scarce production factor in a country wil l 
loose from trade and the abundant production factor wil l gain from 
trade. 

5. The Rybczynski theorem 
An exogenous increase in the supply of one production factor leads to an 
increase in the production of the good that uses this production factor 
intensively and to a decrease of the other good. 
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6. Trade wil l increase the welfare of both countries 
In our example both countries reach a higher indifference curve in the 
trade equilibrium. This is caused by a more rational allocation of produc
tive resources and lower relative prices for the import competing product. 

Policy 
The traditional theories explain trade as a result of differences between 

countries. By using these differences between countries trade is beneficial to 
all countries. The less barriers to trade there are, the more beneficial trade wil l 
be. Free trade policy is therefore the best trade policy under normal conditions 
(arguments for trade policy are treated in section 2.3). 

2.2.2 Specific factors model 

The Heckscher-Ohlin model assumes that all production factors can move 
freely between sectors, which is clearly a long run feature. In the short run capi
tal is not perfectly mobile because capital used in agriculture is quite different 
from capital used in making cars. In the short run specific-factor model, there 
are two factors of production, labour is mobile between sectors, but capital is 
assumed to be immobile and therefore good-specific. 

Another interpretation is that the specific factors model represents Ricar-
dian technological differences. Now, the resemblance wi th the Ricardo model 
is striking. The only difference is that Ricardo assumes a fixed marginal product 
to the mobile factor labour whereas this so-called Ricardo-Viner model assumes 
diminishing marginal products to labour. 

A third interpretation of the specific-factor model is that this model ex
plains trade flows when there are really specific factors from their own nature. 
Trade based on natural resources is an example of this interpretation. 

Basic assumptions 
Three production factors: labour (domestically mobile), two kinds of capi

tal (good specific); all factors are internationally immobile. Initial factor endow
ments differ between countries. 
Sector goods: 2 homogeneous goods 
Economies of scale: constant returns to scale. 
Technology: production functions are different for the two commodities but 
identical across countries. No technological change. 
Knowledge Spillovers: no. 
Consumer preferences: homothetic and identical between countries. 
Market structure: perfect competition on goods and factor markets. 

Main mechanism 
In contrast to the Heckscher-Ohlin model, the international trade pattern 

can not be predicted from initial factor endowments alone. The specialization 
pattern is also dependent on the nature of the production functions and the 
allocation of capital between the two industries. 
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