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Abstract:

The paper analyzes the effects of increasing capital market integration on
production and market structures, trade and capital flows as well as national
and global welfare. In order to facilitate the analysis of the integration
process, three stages of capital market integration are defined. First, capital
is internationally immobile, secondly, capital is partly mobile, and finally
perfect capital mobility is considered. The analysis is carried by means of a
general equilibrium model of international trade which incorporates the new
trade theory as well as aspects of the theory of multinational enterprises.
Simulations of each of the three versions of the model for different absolute
and relative factor endowments provide insights into the changes that are
brought about by capital market integration
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The Influence of Capital Market Integration
on Production and Market Structures
1.

Introduction

In the final decades of the last millenium, international capital market integration made rapid
progress. Technological advances made worldwide transactions possible at significantly
reduced transaction costs. Many industrialized countries abolished restrictions on international capital flows and developing countries started to welcome foreign direct investment
as a source of economic growth and prosperity. The result was a tremendous increase in
foreign portfolio investment and in FDI (UNCTAD 2000).
This paper will analyze the impact of FDI on the source as well as the host country, i.e. on the
specialization of economies, international production patterns, trade and capital flows. It will
do so by integrating various types of trade (interindustry, intraindustry, intrafirm), foreign
direct investment and multinational enterprises (vertically and horizontally integrated) into the
framework of a two country general equilibrium model. This model was developed in Koop
(1997, 2000). The results will be based on numerical simulations for different degrees of
international capital market integration.

2.

A Model of International Trade and Capital Flows

The model consists of two countries, with fixed stocks of the two factors of production,
capital and labor1. Both factors are mobile across sectors within the same country. Whereas
labor can never migrate there are three degrees of international capital mobility representing
the different stages of capital market integration: immobile capital, partly mobile capital, and
perfectly mobile capital. There are two homogeneous goods, X and Y. Good Y is produced in
both countries according to some standard CES technology.
Whatever the degree of international capital market integration is, good X can always be
produced by national exporters. If capital is partly of perfectly mobile good X can also be
produced by multinational enterprises (MNEs) (Konan, Markusen, Venables, Zhang 1996). In
any case, good X is produced with increasing returns to scale at the firm as well as at the plant
level (Markusen 1984). Research and development is carried out at the firm level. The results
(R&D) are public goods throughout the firm. In order to implement the results of R&D activities, the firm incurs additional fixed costs (T) at each plant. These fixed costs are specific to
each plant and lead to increasing returns to scale at the plant level. Therefore adding more
plants raises total fixed costs at the plant level but not at the firm level. An intermediate input
I which is used in the X sector is produced with constant returns to scale and constant marginal costs.
Exporters produce in their home countries only, so that the respective factor demand is restricted to domestic suppliers. When exporting, the firms incur fixed transport costs which are
independent of the direction of trade. Contrary to good X, good Y and the intermediate input
can be transported at no cost.
Multinational enterprises serve both markets by producing the final output where they will
sell it. They produce firm-specific fixed costs in the home country and incur plant-specific
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fixed costs in both countries. By transferring R&D to foreign affiliates, the multinational
firms engage in international trade in services. Because this transfer is carried out within the
firm it constitutes intrafirm trade. Production of the intermediate input is completely carried
out in the foreign country. Part of the intermediate inputs is then shipped back to the home
country where it is used for final production. Because there are no independent suppliers of
the intermediate input, trade in intermediate inputs is a strictly internal transaction,
constituting the model’s second type of intrafirm trade (Klau 1995).
When capital is partly mobile, multinational firms fulfill their capital requirements of their
foreign affiliate for plant-specific fixed costs as well as for intermediate and final production
by deploying part of their domestic capital stocks in the foreign country. This constitutes the
FDI part of the model. It is a restricted form of capital mobility as it does not allow domestic
firms to draw directly on the foreign capital stock but only indirectly by moving some
production activities abroad. It is assumed that the minimum rate of return on capital deployed
abroad is equal to the company’s domestic return on investment. With full capital market
integration, all firm types fulfill their capital needs on the unified world market.
In the oligopolistic market, free entry and exit prevail. The approach followed is the static
entry concept (Shapiro 1983, Friedman 1983) in which positive profits immediately induce
new firms to enter and negative profits immediately trigger the exit of some firms. With free
entry and exit, no profits are made in the oligopolistic sector.
Exporters and MNEs maximize their profits subject to the constraints that production
quantities and profits be nonnegative. Their behavior is strictly noncooperative, i.e. there is
Cournot competition. The ensuing equilibrium is the standard single-period Cournot-Nash
equilibrium. In order to maximize profits firms set marginal revenues to be not higher than
marginal costs. In other words, if marginal costs exceed marginal revenues the company will
not exist in equilibrium.
In order to recover their fixed costs, firms charge markups. The markups are defined as the
relative difference between price and marginal costs, i.e. they are applied on a gross basis. In
a Cournot model with homogeneous products, the optimal markups can be approximated by
dividing a firm’s market share by the Marshallian price elasticity of demand in the respective
market (Markusen, Venables 1995).
Given that there are no barriers to free entry and exit in the oligopolistic sector, companies
must make zero profits, i.e. total markup revenues must be equal to total fixed costs. Since the
number of firms present in equilibrium is endogeneous it might turn out that in some situations the zero profit condition cannot be fulfilled by one or more firm types. In other words,
the set of possible solutions is not by assumption restricted to interior solutions but may very
well contain corner solutions.
In equilibrium exporters from both countries and therefore intraindustry trade in identical
products can exist. When transport costs are zero exporters from both countries basically
operate in an integrated goods market although factor markets remain separated. Even with
positive transport costs intraindustry trade in identical products is profitable as exporters
engage in „reciprocal dumping“, i.e. they undercut the price in the other country as they only
have to cover their marginal costs which are below prices due to fixed costs (Brander, Krugman 1983). For all levels of transport costs it is assumed that there are no resale activities.
Therefore a product sold at a lower price in the foreign market cannot profitably be reimported to the country of origin.

4

Because of the complexity of the model, analytical solutions could not be derived and
numerical simulations were carried out instead. In the simulations, the model was calibrated
so that good X was the capital-intensive good whereas Y was the labor-intensive one.
However, firms can split up the production of X into three different stages: the production of
fixed costs (R&D, T), the intermediate input (I) and final assembly (F). Each step requires
capital and labor to be used, albeit in different proportions. The assumption on relative factor
endowments (in the benchmark scenario) was that R&D and T were the most capital-intensive
production stages followed by final assembly (F) which in turn was more capital-intensive
then good Y and the most labor-intensive intermediate input.

3.

Separated Capital Markets – The Benchmark of Immobile Capital

The simulations of the benchmark scenario were carried out, assuming that the capital
markets of the two countries were completely closed so that capital was effectively immobile
across borders.
3.1

Allocation of Production and Market Structure

For different factor endowment distributions, Figure 1 shows which types of firms are active
in equilibrium, i.e. produce the increasing returns to scale good X. Since there are only two
firm types the number of different market structures is limited to three: oligopolies exclusively with firms from either one country or a joint oligopoly with firms from both countries.
Surprisingly, the major determinant of market structures appears to be market size, not
relative factor endowments, as could be expected in a model without factor mobility.
Figure 1: Active Types of Firms with Immobile Capitalh
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The production of good X is either carried out in both countries if they are not too dissimilar
in absolute factor endowments or it is concentrated in one country if that country is
sufficiently big. Since exporters cannot separate the production stages, R&D and the intermediate input I are only produced in a country if that country’s exporters are competitive.
Otherwise all stages of the production of good X are terminated and the country fully specializes in the other final output Y which is always produced in both countries (Figure 2).
Even if the small country fully specializes in the production of good Y it is too small to satisfy
the demand in the big country and the big country remains a producer of Y as well.
Figure 2: Production of Good Y and Intermediate Input I with Immobile Capital
Yd > 0, Yf > 0, If > 0

Yd > 0, Yf > 0, Id > 0

Yf > 0, Yd > 0, I d > 0, If > 0
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3.2

International Trade

Figure 1 can also be used to analyze trade flows between the two countries. For countries of
similar size, intraindustry trade in good X prevails, independent of relative factor endowments. With sufficiently big differences in country size, the big country is always the sole exporter of the increasing returns to scale good X. Since factors of production are internationally
immobile trade can only be balanced if the small country exports the same value of the
constant returns to scale good Y. It is obvious that in addition to country size relative factor
endowments determine production and trade patterns. For instance, a small country can be the
net exporter of the increasing returns to scale good if it is very capital-abundant. Point A in
Figure 1 depicts one such factor distribution. In this case, the advantage of relatively cheap
capital in the small domestic country more than offsets the disadvantage of having a small
home market. Similarly, point B is an example for a factor distribution for which the big
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domestic country imports the capital-intensive good X because it is the labor-abundant
country. In short, actual trade flows depend on the relative strength of the size and the relative
factor abundance effect.
3.3

Goods and Factor Prices

Factor prices are never fully equalized unless the two countries are identical in terms of
absolute and relative factor endowments. Although goods prices differ accordingly trade is insufficient to equalize prices. The reason is that in the case of a favorable factor redistribution
the home-market bias allows the producers of the bigger country to increase production,
thereby reducing their average costs. This in turn enables them to lower their prices at home.
Due to positive transport costs the reduction in the export price is smaller as transport costs
gain in relative importance. Moreover, the exporters in the small country — if there are any
— gain market shares in their home market, reduce production per firm and raise prices due to
higher average costs and higher markups (due to higher market shares). Exporters of the
bigger country cannot profitably increase production and exports (thereby narrowing the
relative price gap) because additional production would raise the relative factor price of capital in the big country, making production relatively more expensive compared to the small
country.
3.4

Welfare Effects

Welfare in this model can be measured in terms of the Hicksian equivalent. For the benchmark equilibrium, utility levels for both countries are normalized to equal one. Of course, interpreting changes in national utility levels due to the redistribution of factors of production is
not meaningful. However, some interesting insights with respect to the welfare effects can be
gained by looking at world welfare levels. Moreover, these utility levels will serve as benchmark values for examining the welfare effects of increasing capital mobility.
Figure 4: World Welfare Levels
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Figure 4 depicts the sum of utility levels for all distributions of the world factor endowment.
For identical countries this sum is two. Starting in the center and moving along the diagonal,
i.e. leaving relative factor endowments unchanged, slowly increases the world welfare level.
In the dark shaded areas, world welfare levels exceed the benchmark level of two. There are
three reasons for this increase in the world welfare level. First, the average size of X producers increases so that average costs decrease. Secondly, moving closer to the corners erases
the exporters of the small country and thereby wasteful intraindustry trade. Therefore resources used up for transporting good X can now be used to produce the two goods. Thirdly, with
one country becoming increasingly small, absolute trade volumes diminish further so that the
highest world welfare level is attained for extreme size differences of countries with identical
relative endowments. The lowest levels of world welfare are reached when countries are of similar size but have very different relative factor endowments. This occurs because trade
volumes and transport costs are high and relative factor price differences big.
3.5

The International Division of Labor When Capital Is Immobile

The two major determinants of production and trade structures are absolute and relative factor
endowment differences. As can be seen from Figure 1, the stronger force in this calibration of
the model is country size. The bigger a country is the more it dominates the production of the
capital-intensive, increasing returns to scale good. This changes only somewhat when
differences in relative factor endowments are introduced. In particular, the relative
endowment asymmetry affects the position of the net exporters of the capital-intensive good.
When countries are of similar size the smaller but capital-abundant country is the net exporter
of the capital-intensive good. The reason that relative endowment differences do not play an
even more important role is that the „average“ factor intensity of good X is only modestly
above that of good Y. Because exporters cannot separate the different production stages
geographically the fact that factor intensities of the three stages of X production differ greatly
is of minor importance. All that matters are the average factor intensities of the final goods.
Obviously, this will change when companies are allowed to invest abroad and separate the
production stages.

4.

Partial Capital Mobility

The introduction of partial capital market integration now allows some firms (MNEs) to
invest capital in the foreign country. International capital market integration, however, will
remain incomplete at this point because neither MNEs nor exporters or producers of good Y
have access to the foreign capital market.

4.1

Allocation of Production and Market Structure

Figure 5 shows which types of firms are active in equilibrium. The most interesting part of the
figure is the core where the two countries have similar income levels and similar relative
factor endowments. In this area, where factor proportions differences are small and proximity
advantages roughly balance concentration advantages, exporters and MNEs from both countries exist. By containing intraindustry trade in final goods, intermediate inputs and services as
well as multinational enterprises and two-way FDI, the equilibria appear to be a fair image of
economic exchange between industrial countries. Evidently, factor price differences vanish
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and multinational enterprises exist purely as the horizontal type. In addition, since no country
is sufficiently bigger than the other, neither firm type can exploit economies of scale to an extent that allows it to outcompete other firm types. The competitiveness of firm types is mainly
determined on the basis of the tradeoff between transport costs and additional fixed costs.

Figure 5: Active Types of Firms with Partly Mobile Capital
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Moving away from the central region, one of the two MNE types loses competitiveness and
exits the market. Shifting factors along the diagonal, these uncompetitive MNEs come from
the labor-abundant country. Although goods and factor prices are still equalized across countries they are unable to compete because initial relative factor endowments are sufficiently
different to make exporters and MNEs of the capital-abundant and exporters of the laborabundant country competitive. Redistributing factors along the diagonal of identical relative
factor endowments, the MNEs of the big country exit the market as the smaller country’s
market does not generate sufficient markup revenues to recover the additional fixed costs of a
second plant abroad.
Starting in the lower part of Figure 5, the left-hand corner of the diagram where the home
country possesses only five percent of the world’s resources but has the same relative endowment as the foreign country, only foreign exporters produce good X. Obviously, with identical
relative endowments there are no vertically integrated MNEs. Because the domestic country’s
market is too small it is also not profitable for horizontally integrated MNEs to operate a
second plant in the domestic country. Due to the large foreign market foreign exporters
exploit economies of scale and outcompete domestic exporters.
Increasing the domestic country’s share in the world capital stock and raising its labor supply
to a smaller extent, makes the country relatively capital-abundant and raises domestic income.

9

The country’s wage-rental ratio exceeds that of the foreign country. This fosters domestic
MNEs’ competitiveness which deploy some of the relatively cheap domestic capital in the
foreign country to take advantage of the relatively cheap foreign labor. Thus they seem to be
driven by vertical integration compared to the domestic exporters. Compared to foreign
exporters they appear at least partially as horizontal MNEs which save on transport costs by
supplying the foreign market through foreign production.
Moving the capital endowment axis further up, domestic multinationals outcompete all
foreign exporters owing to substantial factor price differences but also because they are able
to exploit significant returns to scale. In addition, differences in market size become very
small which also tends to favor MNEs.
Raising the domestic share in the world’s labor supply beyond 50 percent increases domestic
income and lowers the domestic wage-rental ratio at the same time. Because exporters’
production is marginally more labor-intensive (due to positive transport costs and lower fixed
costs) some domestic exporters enter the market. Since they only incur the fixed costs of one
plant they can charge lower markups than MNEs. Since optimal markups equal market shares
it follows that the output of individual exporters is ceteris paribus always smaller than that of
individual MNEs. Which of the firm types is dominant in this region of the diagram in terms
of accumulated market share is indeterminate as the number of firms of each type can vary
according to factor distribution. Close to the diagonal, the domestic country gets so big that
the foreign country’s market is too small to generate sufficient markup revenues for a second
MNE plant abroad and domestic exporters supplant all other firm types.
Beyond the analysis of market structures, Figure 5 can also be used for determining where the
different production stages are located. In the overwhelming number of cases, final production of X is carried out in both countries. Merely the small area underneath (above) the
diagonal in the left (right) part where foreign (domestic) exporters outcompete all other firm
types, X is only produced in the capital-abundant foreign (domestic) country (except for the
two corners where relative endowments are identical).
With respect to the location of R&D activities, three different areas are discernible. If a
country’s share in the world capital stock is below 25 percent it (almost) never produces
R&D, independent of its size. The only exception to this is when the country is tiny but
capital-abundant. In this situation, a small number of fairly big domestic MNEs engages in
R&D. This might reflect the cases of Sweden and the Netherlands which are small, capitalabundant and home to a number of big MNEs. For capital shares in the range of 25-75 percent, both countries produce R&D although the share of R&D in GDP is significantly higher
for the capital-abundant country. If a country’s share in the world’s capital stock exceeds 75
percent, this country is almost always the sole producer of R&D, more or less independent of
its share in the world’s labor supply.
Figure 6 briefly highlights where the labor-intensive activities, i.e. production of good Y and
the intermediate input I, are carried out. Both countries always produce some amount of good
Y. The intermediate input I is solely produced in one country when this country owns at least
65 percent of the world labor supply. With the exception of some very extreme distributions
of the world capital stock this is true independent of the size of that country’s capital stock.
Only if the world’s labor supply is divided up fairly evenly do both countries engage in the
production of I.
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Figure 6: Production of Good Y and Intermediate Input I with Partly Mobile Capital
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Yf > 0 Yd > 0 Id > 0 If > 0
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The simulation results with respect to the geographic allocation of production can be condensed into 3 hypotheses:
•

Concentration of production with partly mobile capital: The most capital-intensive
production of R&D is concentrated in the (very) capital-abundant country, (almost)
independent of the country’s labor endowment. If the world capital stock is divided fairly
evenly among the two countries, both engage in R&D. On the contrary, the most labor-intensive production of the intermediate input is concentrated in the labor-abundant country,
independent of the country’s capital endowment. Production of the moderately laborintensive good Y is always and the moderately capital-intensive final assembly of good X
is (almost) always carried out in both countries unless one country is big and slightly
capital-abundant.

•

Specialization of countries with partly mobile capital: Even with big absolute and/or
relative factor endowment differences, countries seldom fully specialize. Only when a
country is small and slightly labor-abundant will it fully specialize in the labor-intensive
good Y.

•

Existence of multinational enterprises with partly mobile capital: The importance of
MNEs increases:
(a) the more uneven relative factor endowments become (vertical integration) and
(b) the more similar income and relative endowments become (horizontal integration).

One general result emerges that is not fully in line with economic intuition. In the pure trade
equilibrium, the major determinant of market structures and the allocation of production was
market size. With partial capital mobility, which can level off relative factor endowment
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differences to some extent, these relative differences stand side by side with absolute endowment differences in explaining market and production structures.
4.2

Factor Redistribution and Structural Change

Combining these findings allows to discuss structural change within one economy. The general result is that structural change is a fairly smooth process rather than one characterized by
abrupt changes in the production patterns. For positive transport costs, the moderately capitalintensive final assembly of X and the moderately labor-intensive production of Y are carried
out in both countries for most factor endowment distributions. Changes in a country’s
specialization pattern mainly occur with respect to the heavily capital-intensive production of
R&D and the heavily labor-intensive production of the intermediate input. For example,
Figure 7 presents a labor-abundant developing country with 5 percent of the world’s capital
stock and 20 percent of the world’s labor supply (which may be called Korea). Initially, this
country does not have an R&D sector of its own and MNEs of the foreign country produce
only a small quantity of good X in the domestic market. The main part of this country’s
production consists of the two labor-intensive goods. When the country starts accumulating
capital (faster than the developed country) its capital-labor ratio and relative size increase. As
a consequence it discontinues the production of the most labor-intensive good I and extends
the production of Y, adjusting the overall factor intensity of its production to its new relative
factor endowment. Since foreign MNEs exit the market, the production of X is discontinued
in the developing country. When the country accumulates more capital, some domestic MNEs
emerge and the country starts producing capital-intensive R&D as well as good X. Continuing
capital accumulation, the country increases production of R&D and X further and lowers its
production of Y, eventually turning from an exporter of Y to an importer.
Figure 7: Factor Redistribution and Structural Change
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Similarly, an initially big labor-abundant country such as China develops along these lines.
Starting out with no domestic R&D, the accumulation of capital leads to a shift towards the
production of good X. Later on, a domestic R&D sector emerges while the output of the
labor-intensive sectors decline as the country turns from an exporter of Y to an importer and
as domestic MNEs shift the production of the intermediate input abroad. In short, structural
change mostly appears to be a rather smooth undertaking for both countries. In the process of
(relative) capital accumulation, the countries gradually reduce the most labor-intensive activi-
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ties for more capital-intensive ones. They do not close down big industries at once and replace
them with others. In this respect, the results differ from Horstmann, Markusen (1992, p. 109),
who find in a similar model that nature proceedes by leaps („natura facit saltum“).
4.3

International Trade and Foreign Direct Investment

The international division of labor in this version of the model with partial capital mobility is
substantially more complex than in the trade version because the existence of MNEs gives
rise to trade in additional commodities (R&D, I) as well as capital flows. Figure 8 presents the
simulation results for trade in good X and foreign direct investment flows. The figure closely
corresponds with Figure 5 which depicts the types of firms active in equilibrium. Since the
market structures were explained there the focus will now be on the resulting trade and capital
flows.
The most interesting part of Figure 8, again, is its center where absolute and relative endowments differ only slightly (Point A). In this area, intraindustry trade as well as cross-hauling of
foreign direct investment occurs. As multinational firms exist in both countries there is also
intraindustry intrafirm trade in intermediate inputs and R&D. Evidently, with similar relative
and absolute factor endowments factor proportions considerations play no important role.
With factor prices equalized, multinationals survive because they do not have to pay transport
costs, whereas exporters save the costs of operating a second plant abroad. Proximity and concentration advantages just balance so that neither firm type has a significant competitive
advantage.
Figure 8: Trade in X and FDI with Partly Mobile Capital
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In the region above the center along the equal-income line (Point B), intraindustry trade
continues to exist and the capital-abundant country becomes the net exporter of the increasing
returns to scale product. In contrast to this, two-way-capital flows cease to exists and capital
only flows from the capital-abundant country to the labor-abundant one. Capital flows in the
opposite direction dry up because the retrenched supply of capital in the foreign market
renders foreign MNEs incompetitive and forces them to exit the market. In the extreme upper
left-hand corner (Point C), vertical multinational enterprises prevail, taking advantage of
substantial factor price differences. Capital is so scarce in the foreign country that the
domestic country switches from the indirect export of capital services embodied in the
exported goods to the direct export of capital by means of FDI. Thus, the capital-abundant
country continues to export capital whereas trade in the final product X comes to a halt.
Below that area (Point D), the biggest section of the figure is made up of equilibria with one
way-trade and one-way FDI, with good X and capital flowing in opposite directions. Finally,
close to the diagonal (Point E) there is a narrow band where the exporters of the capitalabundant country displace all other firm types so that there is only one-way trade in X but no
capital flows.
With respect to FDI, one would expect that capital flows from the capital-abundant to the
labor-abundant country to take advantage of differences in the marginal product of capital.
Although this hypothesis is generally corroborated, the simulation results indicate that there
are exceptions from that rule. The first one is the cross-hauling of FDI between almost identical countries which is based on the advantage of producing close to the market. The second
exception is that capital flows upstream when the two countries are similar (but not identical)
in relative and not too different in absolute endowments. In this case, the labor-abundant
country still has a marginally higher wage-rental ratio because the other country’s exporters
exert a high demand for their domestic capital. In addition to exporting capital, the laborabundant country also has substantial exports of the labor-intensive good Y. Therefore the
capital-abundant country remains the net exporter of capital services despite its direct capital
imports.
Since trade in services (R&D) is bound to an MNE’s foreign investment, exporting (importing) capital always implies exporting (importing) services. Therefore a capital-abundant
country (almost) always exports services. When relative endowments and income levels are
similar and transport costs are positive both countries export services (intraindustry trade in
services) but the capital-abundant country remains the net exporter of services. As with
capital flows, the only exception is when a country is only somewhat capital-abundant and
slightly bigger at the same time. In this case, capital flows up stream and so do services. Trade
in services increases when both relative factor endowments and income levels either converge
or diverge. Only when one of the two is similar while the other is very different will trade in
services be small.
Figure 9 analyzes trade in the labor-intensive products Y and I. Here, the trade patterns with
positive transport costs are straightforward when relative factor endowments differ substantially. This is the case in the triangle starting in the upper left-hand (lower right-hand) corner
where the capital-abundant country imports both labor-intensive products. When moving
closer to similar relative endowments, the smaller but capital-abundant country continues to
import the most labor-intensive product I but starts to export the some what less labor-intensive product Y. This is also the case when the world labor supply is split fairly evenly but one
country owns the overwhelming part of the capital stock. When countries are identical good Y
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is not traded and trade in intermediate inputs is balanced. Close to the diagonal, the two
lightly shaded stripes correspond to the trade-only equilibria of Figure 5. The exports of Y
from the small labor-abundant country to the big capital-abundant one are the counterflows to
the X exports of the big to the small country.
Figure 9: Trade in Good Y and Intermediate Input I with Partly Mobile Capital
Country d imports Y and I

Country d exports Y and I

Country d imports I, exports Y

Country d imports Y, I not
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Country d exports Y,
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K \ L .05 .10 .15 .20 .25 .30 .35 .40 .45 .50 .55 .60 .65 .70 .75 .80 .85 .90 .95
0.95
0.90
0.85
0.80
0.75
*
0.70
0.65
0.60
0.55
0.50
***
0.45
0.40
0.35
0.30
0.25
**
0.20
0.15
0.10
0.05

* Country d imports I, Y not traded;
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** Country d exports I, Y not traded; *** Y not traded, trade

Figure 10 takes a closer look at intrafirm trade in intermediate inputs. The iso-trade lines indicate factor endowments with identical volumes of intrafirm trade. The numbers in the figure
are a cardinal measure for comparing intrafirm trade levels and bear no other meaning. With
positive transport costs, the highest level of intrafirm trade in the intermediate input can be
found when capital is concentrated in one country while labor is distributed fairly evenly
among the two countries. In this region of the figure, MNEs of the capital-abundant country
dominate, producing the intermediate input entirely in the labor-abundant country. Since the
markets are of similar size exports of I from the foreign affiliate to the parent company are
biggest. Trade in the intermediate input declines with relative endowment differences as the
role of vertically integrated MNEs diminishes. Only in the center of the figure where horizontally integrated MNEs gain some prominence, intrafirm trade continues to exist. Here, the
third type of intraindustry trade can be observed (in addition to intraindustry trade in good X
and services): cross-hauling of the intermediate input.
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Figure 10: Intrafirm Trade in Intermediate Inputs with Partly Mobile Capital
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Figure 11 presents a summary of the direction of trade and investment flows. Without
covering the details of all the different production and trade scenarios, some general results
can be derived:
•

Intraindustry trade only occurs when countries converge in income levels and relative
factor endowments are not too different.

•

Pure interindustry (Heckscher-Ohlin) trade only exists when the smaller country is slightly
labor-abundant.

•

The volume of service trade increases when both relative factor endowments and income
levels either converge or diverge. When income levels diverge and relative endowments
converge trade in services is either small or absent. With similar absolute and relative endowments there is intraindustry trade in services.

•

Intrafirm trade in intermediate inputs increases with converging income levels. With
positive transport costs there is also a local intrafirm trade maximum when relative and
absolute factor endowments converge. Here, intraindustry trade in intermediate inputs can
occur.

•

Whereas capital often flows to the labor-abundant country, there are circumstances under
which the capital-abundant country directly imports capital from the labor-abundant
country. When countries are very similar in terms of relative as well as absolute factor
endowments cross-hauling of FDI occurs.

•

For a wide range of factor distributions with unequal relative endowments capital (as well
as services) and good X flow in opposite directions. The more labor-abundant a country is
in this region the more likely it is to import Y.
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Figure 11: Direction of Trade and Investment Flows with Partly Mobile Capital*
Country d imports
Y, I, exports K,
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Country d imports
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Country d imports I,
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R&D

Country d imports I,
X,Y, exports K,
R&D
Country d imports
Y, I exports X, K,
R&D

Country d imports I,
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R&D**
Country d imports I,
X, exports K, R&D;
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* Directions of trade and investment flows are given for endowment distributions above the diagonal.
For distributions below the diagonal read country f instead of country d. ** For distributions to the left
of the (vertical) equal-labor-distribution line. *** No trade in Y; no net trade in R&D, X, I; no net
capital flows.

The trade and investment results also bear some meaning for policy making. Economic policies often limit the openness of countries with respect to trade and investment. The damage
done by such restrictions can be expected to be most severe for countries which would substantially specialize in the absence of such restrictions. When total exports include services,
the two final products and the intermediate input, the simulation results support the empirical
observation that the share of exports in GDP is lower in large countries than in small countries. More interestingly, however, small countries turn out to be more open when they are
labor-abundant rather than capital-abundant2. The reason for this is that labor is immo bile internationally. Therefore labor services can only be traded in terms of the labor content of
goods so that labor-abundant countries must export all their labor embodied in goods. Contrary to labor, capital is internationally mobile so that capital-abundant countries can export
capital services indirectly embodied in goods as well as directly in the form of FDI. Since FDI
does not enter export shares small labor-abundant countries are more open with respect to
trade in goods and services. The results are roughly the same for import shares and total trade
shares. Consequently, trade policies which restrict exports out of (or imports into) small laborabundant countries are more harmful than in the case of either small or big capital-abundant
countries.
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4.4

Goods and Factor Prices

The existence of positive transport costs should by itself lead to a low degree of factor price
equalization because it inhibits trade. Evidently, this effect is more than offset by the emergence of MNEs which promote factor price equalization by transferring capital from the low
rental rate country to the high rental rate country. As it turns out this direct mechanism of
factor price equalization is much more effective than the indirect way via the factor content of
trade. The existence of an area with full factor price equalization in the center of Figure 12
does therefore not come as a surprise as there are now MNEs complementing intraindustry
trade. Somewhat astonishing is that MNEs bring forth (near) factor price equalization in most
parts of the figure. The reason for this is that direct production abroad replaces intraindustry
trade, switching from the indirect mechanism of factor price equalization to the direct one.
Only in the most divergent factor distributions, capital movements, though existing, fail to
achieve factor price equalization.

Figure 12: Degree of Factor Price Equalization with Partly Mobile Capital
Factor price
equalization

Relative factor prices
deviate less than 5
percent

Relative factor prices
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Relative factor prices
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For countries with very similar absolute and relative factor endowments goods prices are almost equalized. For most other factor distributions, differences in relative goods prices occur.
Only for very different relative factor endowments, however, tend these deviations to be
large. Generally, two forces determine the relative goods price ratio between the two countries. First, the small country tends to be the (net) importer of good X. Therefore the share of
good X supplied free of transport cost is lower in the small country and its relative price is
higher. Secondly, capital abundance tends to make a country’s MNEs competitive. These
firms invest cheap domestic capital abroad to take advantage of cheap foreign labor. For a
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vertically integrated MNE of a capital-abundant country, the only difference in the production
cost at home and abroad is that plant specific fixed cost and final assembly of good X use
cheap labor abroad while they have to use expensive domestic labor at home to carry out the
respective production stages. Therefore a capital-abundant country tends to have a higher
relative goods price. In short, a small, capital-abundant country has a higher relative price
than a big labor-abundant country. In the case of a big, capital-abundant country, the sign of
the relative price deviation is ambiguous as the two forces work in opposite directions.
4.5

Trade and Capital Mobility

With respect to foreign direct investment, a contentious policy issue is whether domestic jobs
are exported in the wake of increasing investment abroad. Contrary to this „national“ point of
view, the theoretical literature has discussed the issue from a more global perspective, i.e.
whether the relationship between goods trade and factor mobility is one of substitutability or
complementarity (e.g. Mundell 1957, Markusen 1983). While these studies conceptualize substitutability and complementarity in a number of different ways, Wong (1995, p. 99) proposes
two intuitive definitions. In the price-equalization sense, trade and capital mobility are substitutes if free capital flows lead to goods price equalization and/or free commodity trade leads
to factor price equalization. In the quantitative-relationship sense capital movements and
goods trade are substitutes if increasing capital flows lower trade volumes and/or if bigger
trade volumes diminish factor flows3.
The two formulations of the price-equalization test of the trade-investment relationship will
be applied first. The introduction of partial capital mobility leads to the equalization of goods
prices only if relative and absolute factor endowme nts are very similar, i.e. in the center of the
Edgeworth box. Thus, only if countries are similar, appear trade and capital flows to be
substitutes. As can be seen from Figure 12 in the preceding section, the factor price test leads
to a similar result, except that there are more factor distributions for which factor prices are
equalized and therefore trade and investment are substitutes. Again, these distributions are
located in the center of the Edgeworth box. These results obviously hinge upon the fact that
relative factor endowments are similar and therefore the scope for price equalizing activities is
limited. Another caveat applies with respect to the conditions under which the tests are valid.
First, goods trade has to be free which it is not because of positive transport cost. Secondly,
capital is not perfectly mobile as it is linked to MNEs. Therefore the price tests are of limited
use and the quantitative-relationship definition is likely to be more instructive when assessing
the trade-investment link.
Three factors determine whether capital mobility fosters or curtails trade. First, any change in
market structures from an exporters-only equilibrium to one that at least has some MNEs
necessarily lowers the total volume of X-trade. Secondly, the emergence of MNEs generates
trade in R&D and intermediate inputs which unambiguously increases total trade. The third
factor influencing the change in trade volumes is the development of Y-trade which can
change either way, depending on the particular pattern of specialization. Thus, trade and partial capital mobility are complements if the sum of increases in I and R&D-trade and the
change in Y-trade more than offset the reduction in X-trade. Otherwise, trade and investment
are substitutes unless market structures do not change at all. In this case nothing can be said
about the trade-investment nexus as there are no capital flows and trade volumes remain unchanged4.
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Figure 13 presents the results for the quantitative test, comparing the pure trade equilibrium
and the equilibrium with partial capital mobility. Factor distributions for which the introduction of partial capital mobility leads to increases in trade volumes are represented by the white
areas. In all shaded areas declining X-trade surpasses the increases in traded volumes of goods
R&D, I, and Y. The factor distributions for which the complementarity hypothesis holds true
are located in the center close to the diagonal representing identical relative factor distributions and secondly, where differences in relative factor endowments and country size are substantial. The complementarity relationship for countries of similar size and relative endowments can be explained by two factors. First, though MNEs of the capital-abundant country
are competitive exporters of the bigger country remain the dominant suppliers of good X. This
in turn leads to moderate declines in X trade and positive volumes of trade in R&D and I.
Secondly, partial capital mobility allows for a higher degree of specialization. By investing
abroad, MNEs of the capital-abundant country locate their production of the intermediate
input in the labor-abundant country which in turn emerges as the sole supplier of the intermediate input. Since the production of I binds a substantial fraction of its labor supply the production of Y is partly shifted to the capital-abundant country which expands its exports of Y.
Thus, moderate declines in the traded volume of X are more than offset by higher volumes of
trade in R&D, I, and Y and trade and capital flows are complements.
Figure 13:

Change in World Trade (CWT) due to the Introduction of Partial Capital
Mobility;
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Complementarity at the upper left-hand (lower right-hand) to a large extent stems from increases in service trade as MNEs of the capital-abundant country are the sole producer of
good X. Since the labor-abundant country is bigger in terms of income, markup revenues that

20

can be repatriated by the MNEs are large. In addition, positive intrafirm trade and in most
cases increases in the volume of Y-trade contribute to offset abolishment or drastic reduction
in the trade of good X.
Summarizing the findings, it is obvious that there is no generally applicable answer to the
question whether trade and capital flows are complements or substitutes. Rather, this answer
depends on how the specific factors shaping market structures are affected by the introduction
of partial capital mobility. Two crude generalization, however, can be made with some
confidence. First, for industrialized countries the change in total trade volumes can take place
either way depending on the relative size of the absolute and relative factor endowment
differences. Secondly, substitutability is — cum grain sails — more likely the bigger relative
factor endowment differences are.
The simulation results presented so far contribute to the debate in terms of clarifying the role
of different relative and absolute factor endowments in the trade-investment relationship.
However, since the model is strictly static, arguments advanced, for instance, in the literature
on the optimal timing of investment cannot be dealt with. In addition, it can be expected that
the introduction of a growth process would tend to change the trade investment relationship in
favor of the complementarity hypothesis because even without changes in market structures,
international exchange would be strengthened. Moreover, the question whether trade precedes
or follows investment is irrelevant in this context because trade and investment are driven by
common factors, i.e. factor proportions differences and the proximity-concentration tradeoff.
4.6

Welfare

The introduction of partial capital mobility changes the original trade equilibrium in a number
of ways on the production side of the economy as well as on the demand side. The first issue
related to welfare considerations is in which ways the welfare of individual countries is
affected. Welfare changes can be expected to differ depending on the country’s relative
positions as either capital- or labor-abundant or as the small or the big country. The second
issue is what the net welfare effect for the world is, whether welfare gains in one country are
always sufficiently big to offset possible welfare losses in the other country. In order to
analyze these questions, the welfare effects of partial capital mobility are laid out first.
Secondly, a full account of the total welfare effect for one country will be given taking into
account the relevant country asymmetries. Thirdly, it will be checked what the total welfare
effect for both countries taken together is.
Introducing partial capital mobility allows capital to flow from the low marginal productivity
country to the high marginal productivity country to the extent that capital is used in the
production of good X. Since MNEs only move capital abroad if the returns earned there equal
at least the domestic rate of return it is necessarily true that capital exports increase the
income of the capital exporting country. For the capital-importing country this is not
necessarily true as higher labor income (brought about by additional capital) is at least partly
offset by lower capital income.
The opportunity to move capital abroad coincides with a change in market structures which
also affects national welfare levels in a number of ways. First, as export volumes of good X
are partly replaced by local production, world demand for transport services declines and
therefore demand for labor which should result in a lower relative wage in the exporting
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country. At the same time, production of MNEs requires additional plants which are relatively
capital-intensive. Therefore relative rates of return can be expected to rise. Finally, changes in
market structures can be expected to exert a significant influence on the demand side of the
economy by changing relative prices within one country and between countries (terms of
trade).
Figure 14: Change in Domestic Welfare due to the Introduction of Partly Mobile Capital
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According to the results concerning the welfare of an individual country presented in Figure
14, the introduction of partial capital mobility almost always proves to be a welfare enhancing
measure. Only very similar countries and very big and slightly labor-abundant countries see
their welfare levels reduced by a small fraction. As explained above, welfare gains are indeed
strongest where relative factor endowment differences are biggest.
The changes in global welfare are presented in Figure 15. As could be expected from the
results for individual countries (Figure 14), the world gains little form the introduction of
partial capital market integration when relative factor endowments are similar. The welfare
gains, however, tend to increase with the difference in relative factor endowments. It should
be noted that under no circumstances is world welfare reduced by the introduction of partly
mobile capital
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Figure 15: Change in World Welfare Level due to Partly Mobile Capital
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International Capital Market Integration

This chapter extends the international mobility of capital to exporters and producers of good
Y. Capital requirements of all productive activities in both countries can now be fulfilled in a
global capital market at the same global rental rate. This is also true for MNEs which do not
necessarily have to deploy part of their domestic capital stock abroad but can also finance
their foreign direct investments in the global capital market.
For identical countries, the equilibrium exhibits exactly the same properties as the equilibrium
with partial capital mobility. Multinational enterprises and exporters of both countries coexist. All X-related production as well as production of good Y is carried out in both countries. Since goods and factor prices are equalized between the two countries multinational are
solely of the horizontal type and determining which firm types are competitive boils down to
the proximity-concentration tradeoff. Internationally, balanced intraindustry trade in good X
as well as in R&D, and the intermediate input I exists. Good Y is not traded and capital flows
in both directions just balance. The reason that enhancing capital mobility between two
identical countries does not induce changes is that trade and partial capital mobility were
sufficient to equalize goods and factor prices so that there are no gains to be had from further
specialization or reallocation of production.

5.1

Allocation of Production and Market Structure

Figure 16 depicts which types of firms are active in equilibrium. Except for situations in
which country sizes are similar, exporters of the big country dominate the market for good X,
regardless of the two countries’ relative factor endowments. Their dominance depends on two
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factors. First, with factor prices being the same for all firm types, vertically integrated multinationals which previously exploited relative factor price differences disappear. Secondly,
exporters of the small country are not competitive because their home market is too small to
earn sufficient markup revenues to engage in reciprocal dumping in the big country.
Situations in which more than one firm type is active are confined to factor distributions
which generate similar income levels in both countries. Decreasing differences in country size
first lead to market entry of exporters from the small country. With very similar income levels
but diverging relative factor endowments, MNEs of the capital-abundant country become
competitive and enter the market. Finally, all four firm types exist in the center region of the
figure, again with transport cost and fixed cost of a second plant abroad roughly being the
same.
Figure 16: Active Types of Firms with Capital Mobility
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The allocation of production is significantly simplified through the introduction of full capital
mobility. Since exporters cannot separate individual production stages R&D, the intermediate
input I, and the final assembly of good X are always carried out in the bigger country. If income levels are sufficiently similar all X-related production stages are located in both countries. This is also true for the labor-intensive good Y (Figure 17) irrespective of the distribution of factor endowments.
With perfect capital mobility, the global capital market always allocates capital so that the
marginal product of capital is identical in all uses and in both countries. At first glance, this
can be expected to lead to identical allocations of production, independent of a country’s capital endowment as long as labor endowments do not change. Since consumer preferences are
identical across countries differences in income levels due to the redistribution of capital
endowment would be inconsequential. However, this is not true. Because factor price
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equalization and sufficiently big differences in income levels eliminate all MNEs only
exporters survive. Due to the home market bias only exporters from the big country will
produce and export good X.
Figure 17: Production of Good Y and Intermediate Input I with Capital Mobility
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Summarizing the results with respect to the allocation of production the following hypotheses
can be derived:
• Concentration of production with perfectly mobile capital: The introduction of perfect capital mobility leads to a higher degree of concentration, with country size becoming the
major determinant for production patterns. Capital-intensive R&D and the final assembly
of good X are always concentrated in the big country as well as the labor-intensive production of the intermediate input. This is true regardless of the two countries’ initial relative
factor endowments. Only if countries are of similar size are all X-related activities carried
out in both countries. Merely the production of good Y is never concentrated in any one
country.
• Specialization of countries with perfectly mobile capital: Similarly, the introduction of perfect capital mobility leads to an increase in the degree of specialization and a shift towards
country size as the major force determining production patterns. For most factor distributions, the small country fully specializes in the production of the labor-intensive good Y.
Only for similar income levels do both countries sustain a diversified production structure.
• Existence of multinational enterprises with perfectly mobile capital: Since perfect capital
mobility leads to universal factor price equalization vertical multinationals are not competitive. Only for very similar income levels, do horizontal multinationals exist.
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5.2

International Trade and Foreign Direct Investment

Perfect capital mobility exerts a significant influence on international economic exchange.
Figure 18 depicts the capital flows between the two countries. The difference between capital
exports of a country and foreign direct investment is that the first covers capital flows ge nerated by all firm types while FDI is simply that part of capital exports for which foreign production of MNEs is responsible. For all factor distributions above and to the left of the solid
line, the domestic country exports capital while below and to the right, the foreign country is
the capital exporter. For most factor distributions, relative factor endowments lead to capital
flowing from the capital- to the labor-abundant country. There are only two exceptions from
that rule. Similarity of income levels leads to cross-hauling of FDI. This is simply due to the
competitiveness of MNEs from both countries and does not interfere with the expected overall
capital flows from the capital-abundant to the labor-abundant country. In addition, there is a
small band close to the diagonal where capital flows upstream. The reason for this counterintuitive result is that only exporters of the big country are competitive so that the big country is
the sole producer of the capital-intensive good X. Even though the big country is slightly
capital-abundant, the demand for capital is so vast that the marginal rate of return on capital is
higher in the capital-abundant country, unless capital is imported from the labor-abundant
country.
Figure 18: Capital Exports and Foreign Direct Investment
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* Capital flows from the labor-abundant to the capital-abundant country.

The trade structure is simplified by the introduction of perfect capital mobility as well. The
solid line in the middle of Figure 19 is the border between the positions of net importer and
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net exporter of good X. To the left of it, the domestic country is the net importer of good X, to
the right it is the net exporter. The other two lines define the areas where intraindustry trade in
X occurs. Therefore factor distributions between the two lines on the left-hand side represent
situations in which there is intraindustry trade with the foreign country being the net exporter.
While the position of (net) exporter of X is now clearly a function only of country size, determining the direction of trade in good Y is less straightforward. On the one hand, the smaller
country fully specializes in the production of Y turning international trade into pure intraindustry trade. On the other hand, this is not true any longer once a country is (very) capitalabundant. In this situation, income from capital invested abroad is so high that - despite the
country’s full specialization in the production of good Y - it can afford to import Y along with
good X. Therefore capital and goods flow in opposite directions.
Figure 19: International Trade with Capital Mobility
Country d
imports X
and Y

Country d
imports Y,
exports X

Country d
imports X,
exports Y

Country d
exports X
and Y

No trade
in Y

No (net) trade
in Y and X
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0.05

Changing capital mobility from the restricted to the unrestricted type also influences the
relationship between trade and capital mobility. The trade-based version of the priceequalization test shows that goods trade and capital flows are substitutes because free trade
equalizes factor prices. In addition, free capital flows equalize goods prices (except for
transport costs) so that trade and capital mobility are substitutes in the strong version of the
test. With respect to the quantitative-relationship test the results are not as clear-cut. Figure 20
compares trade and capital mobility when capital flows are free and restricted to MNEs
whereas Figure 21 compares the capital mobility case with the trade-only scenario.
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Figure 20:

Change in World Trade (CWT) due to the Introduction of Perfect Capital
Mobility1

CWT > 0

0 > CWT > - 15

- 15 > CWT > -30

CWT < - 30
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Change in total trade volumes (in percent)

Relaxing the restrictions on capital mobility unambiguously increases capital flows. In most
cases this leads to increased trade volumes. As was pointed out above, freeing capital flows
leads to a higher degree of specialization which facilitates higher trade volumes. An
additional factor, not present in the previous analysis, is that capital mobility allows exporters
to take advantage of cheap foreign capital as well. This makes vertically integrated MNEs
uncompetitive and brings about a renaissance of exporters and therefore a surge in X-trade.
Merely in the center of Figure 21 where all four firm types are active in equilibrium and
secondly, where income levels are very different, tend trade and capital mobility to be
substitutes.
Figure 21 compares the situations when capital is immobile and fully mobile, thus comparing
the results for the quantitative-relationship presented in Figures 13 and 20. Without covering
the results in any detail, it is obvious that a substitutive relationship prevails when countries
are very similar in income levels, but differ with respect to their relative factor endowments.
In contrast to this, the complementarity hypothesis is supported for countries similar in
relative endowments and but different in income levels. However, a more general hypothesis
as to whether trade and capital mobility are substitutes or complements cannot be detected
and the answer much depends on the specific factor determining the market structures.
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Figure 21:

Change in World Trade (CWT) due to the Introduction of Perfect Capital
Mobility1

CWT > 0

0 > CWT > - 15

- 15 > CWT > -30

CWT < - 30
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1 Change in total trade volumes (in percent)

5.3

Goods and Factor Prices

Capital mobility and trade suffice to equalize factor prices even for the most divergent factor
endowment distributions. Except for the case of identical countries, goods prices are, however, never equalized, with the small country facing the higher relative price of good X. For
factor distributions which only allow one firm type (exporters of the big country) the
difference in relative prices exactly covers transport costs because exporters of the big country
have the same market shares in both countries and therefore charge exactly the same markups.
In situations where there is intraindustry trade, the relative price differential is reduced as
reciprocal dumping forces exporters of the big country to lower their markups in the small
country so that they can compete with the indigenous exporters which sell free of transport
cost. Entrance of multinational enterprise in the center region further reduces relative price
differences. However, full goods price equalization only occurs when countries are identical.
6.

Conclusions

The model analyzed the effects of increasing capital market integration which was modelled
as a three-step-process, i.e. moving from a situation with immobile capital to one in which
capital was partly to one in which an integrated global capital market existed. Making capital
more mobile exerted a significant influence on national production and market structures, on
international trade and capital flows as well as on welfare levels.
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Capital market integration also changed the importance of the factors shaping production
structures and international exchange. In the pure trade model, country size was the main determinant for the international division of labor with the big country taking on the role as exporting nation. When capital was made partly mobile differences in relative factor endowments played a more prominent role in determining production structures and international trade. The reason for this somewhat unexpected result was the emergence of MNEs.
Because MNEs could geographically separate individual production stages they were able to
bring the factor intensities of production closer in line with the relative factor endowme nts of
the two countries. With perfect capital market integration, the pendulum swung back and
differences in size regained their position as the predominant determinants of the international
division of labor.
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Endnotes
1

For mathematical details see Koop (1997). For an overview of the simulation techniques applied see
Rutherford (1989).
2

For small and medium-sized countries the results indicate that export shares are highest when relative
factor endowment are close to the world factor endowment ratio. In most of these cases factor price
equalization prevailed so that there were no vertical MNEs. Hence all exchange of factors occurs in
terms of factor content of trade.
3

Wong (1995) further devides the two definitions into a strong and a weak version according to
whether the statements hold in the „and“ or only in the „or“ form. For additional conceptualizations of
the substitutability-complementarity issue see Wong (1986).
4

Another formulation of the quantitative relationship test was suggested by Koop (1997). The idea
was to calculate the correlation coefficient between trade and investment for all distributions of the
world factor endowment and define complementarity as a situation where trade and capital flows are
both either above or below their average levels.

Appendix
d, f
ed (ef )
XEdf (XEfd)
md (mf )
R&D
T
F
I

subscript for domestic (foreign) country
number of exporters in country d (f)
exports from country d (f) to country f (d)
number of MNEs with headquarters in country d (f)
fixed costs at the firm level
fixed costs at the plant level
final assembly of good X
intermediate input used in the production of good X

