RESEARCH SEMINAR IN INTERNATIONAL ECONOMICS

Gerald R. Ford School of Public Policy
The University of Michigan
Ann Arbor, Michigan 48109-1220

Post-Print Paper No. 5

Comparative Advantage and International
Trade and Investment in Services

Alan V. Deardorff
University of Michigan

1985

RSIE Post-Print Papers are available on the World Wide Web at:
http://lwww. fordschool.umich.edu/rsie/workingpapers/ppp.html



Post-printed from Robert M. Stern, ed., Trade and Investment in Services: Canada/US
Perspectives, Toronto: Ontario Economic Council, 1985, pp. 39-71.

Comparative advantage and

International trade and investment in
services

Alan V. Deardorff
University of Michigan

My purpose in this paper is to evaluate the theoretical validity of the principle of
comparative advantage as it applies to international trade in services. I will focus only on
the positive issue of whether trade, if undistorted by policy, will conform to a pattern that
is explainable by comparative advantage, and I will not treat, except tangentially, the
welfare effects of such trade. Even so, as I will explain in a moment, it is probably
impossible to provide a conclusive answer to the question of whether services trade
follows comparative advantage. Instead, I will confine my attention to two distinctive
characteristics of trade in services, and use these as the basis for theoretical models.
Within these models I will show that, while there exist ways of defining comparative
advantage and trade such that the principle of comparative advantage holds quite nicely,
there is nonetheless at least one case in which trade will appear to violate the principle.
Thus it is not clear that comparative advantage is necessarily the most useful criterion for
explaining international trade in services.

The difficulty that arises in evaluating trade in services — and this applies to the
problem in both its positive and normative aspects — is the lack of consensus as to what
constitute services. Most can agree on a list of real-world activities that are services, and
with some exceptions there is no difficulty in distinguishing the items on the list from
goods. But it is harder to identify what it is economically that distinguishes all goods
from all services, and then to use this difference as the basis for theoretical analysis.

At one extreme, economists are accustomed to lumping all goods and services
together, assuming implicitly that there are no economically meaningful differences
between them: It then follows of course that what is said of goods applies equally well to
services, and in particular that the principle of comparative advantage is as valid for
services as for goods. But this follows from the failure to distinguish between them in the
first place, and it proves nothing. The opportunity remains for someone to point out a
difference between goods and services and to object that this difference has not been
taken into account. Without explicitly considering models of all possible characteristics
that might distinguish goods and services, as well as all possible combinations thereof,
one cannot claim to have proved one's case conclusively. Since there is no end to the list




of characteristics that might be advanced as distinguishing at least some goods and
services, I conclude that the issue of this paper is one that can never be resolved once and
for all.

On the other hand, just as we often know intuitively which things are goods and
which are services, we also know intuitively that some of the differences between goods
and services are unimportant for the issue of comparative advantage. Hindley and Smith
(1984) illustrate this in the following comment on the view that services have been
ignored in theories of comparative advantage:

The underlying premise is that services are different from goods, which may
indeed be so. But a bunch of flowers and a ton of coal and a jet airliner are very
different things also. It may be true that no economist has discussed international
trade in brussels sprouts or used that vegetable to illustrate comparative
advantage. That surely does not raise any substantial question as to whether the
conceptual and theoretical apparatus of comparative cost theory is applicable to
brussels sprouts.

Even this, of course, presumes our agreement that the brussels sprout is just
another vegetable. Were it known, instead, that brussels sprouts are addictive, or that
their production fouls the environment, or that they are valued primarily as collectables,
then we might recognize that some of the postulates that are normally assumed in proving
comparative advantage are violated by brussels sprouts, and we would not be so
sanguine.

Thus the only way to proceed on an issue like this, I believe, is piecemeal. Select,
one at a time, various characteristics that distinguish services from goods, characteristics
that intuition suggests may have a bearing on trade and comparative advantage. Build a
model that can capture these characteristics and examine its implications. Finally, base
one's conclusion, first, on a judgement as to the empirical relevance of those
characteristics, if any, that do seem to undermine comparative advantage, and second, on
the comprehensiveness of the list of characteristics that do not. In all, one must keep an
open mind: there always remains the possibility that some other characteristic, so far
unexamined, will be found to overturn the results.

In subsequent sections, then, I will follow this approach, examining in theoretical
terms three separate characteristics that seem important for at least a portion of the
international trade in services. The sections are largely independent, since different
techniques turn out to be useful in each. I will try only at the end to tie them together in
some fashion.

The first characteristic that I will consider is also the least general: the fact that
traded services often arise as a byproduct of trade in goods. While trade services, such as
transportation, cargo insurance, and trade financing, are not the only kind of services that
are traded, there is reason to think that they fail to satisfy one of the standard assumptions
of trade theory, and thus may make a re-examination of comparative advantage
worthwhile. It turns out that comparative advantage continues to work quite well to
explain such trade, but the exercise is nonetheless fruitful in providing other insights.

In the next section, I turn to another characteristic that is often regarded as more
general, and also more likely to transcend comparative advantage. This is the fact that



trade in services frequently requires, or is at least accompanied by, international direct
investment. If comparative advantage explains only trade in goods, and if trade in
services is really a form of trade in the factors of production, then one might question the
relevance of comparative advantage for explaining trade in services. It turns out,
however, that international factor movements are just as much the creatures of
comparative advantage as is trade in goods. This is implicit in some of the theoretical
writings on comparative advantage, and can be made explicit quite easily. Thus if
services trade were really just a disguised form of international factor movement, it
would still be determined by the principle of comparative advantage.

However, it is my view that the characterization of services trade as factor trade is
overly simple and perhaps misleading. In the last section, therefore, I will suggest an
alternative interpretation in which services are distinct from goods in terms of the
location requirements of production. Loosely following Hill (1977), I will assume that
while goods can be produced elsewhere from where they are consumed, services cannot.
In contrast, however, and to make trade in services (as distinct from factors) possible in
these circumstances, I will also assume that production of services is possible even
though some of the factors of production from which they are produced are not present
but instead make their contribution from a distance, perhaps even from a different
country.

To formalize this concept, I look at a simple 2x2x2 model in which one of the
sectors is identified as producing a service. The labour in this sector can produce only for
domestic demand, but the second input — call it management — can be provided from
abroad.' If we think of the ownership of the firm as abiding with management, then it is
natural to think of the firm as exporting the service, even though the actual production
takes place within the importing country using local labour. Since management itself
does not move, one would not observe international investment occurring here, except
perhaps if one were to infer such investment from the repatriation of earnings that are
necessary to pay the managers at home. Furthermore, it turns out that, depending on the
factor intensities of production in the two sectors, one can easily get a case in which the
service is exported from a country in which it would have been relatively expensive in
autarky, thus violating comparative advantage.

Before beginning, I should mention one characteristic of some services trade that
I will not consider. I will not look at any models of imperfect competition, and even in
the last section, where I model what might be viewed as multinational corporations, I
continue to assume that these corporations behave competitively. My reason for this is
twofold. First, I wish to give comparative advantage a fair chance of working, and
existing models of trade, even in goods, have not established that comparative advantage
is descriptively correct for all of the possible imperfectly competitive market structures.
Presumably, if comparative advantage has difficulty in my competitive model, as it does
in the last section, then it would have no less difficulty in a model of imperfect
competition.

Second, while it is true that many of the multinationals that deal in services are
too large to be regarded as competitive, this is equally true of those that deal in goods.

" One might be uncomfortable with the idea that managers never set foot in the country where production
takes place. Presumably, the presence of managers when a subsidiary is first established may be necessary,
even if the subsidiary can function without them present later on.



Thus it is hard to see that imperfect competition is an identifying characteristic of trade in
services per se. With that in mind, I prefer to look at the simplest models that do
incorporate such identifying characteristics, and for this the competitive framework
seems appropriate.

TRADE IN TRADE SERVICES

Not all services are rendered directly to consumers. Many services are intermediate
inputs to production, and some are inputs to other activities such as trade. Indeed, trade in
goods inevitably requires that goods be moved from one country to another, and the
provision of that transportation is a service. In the modern world, other services too are
used by traders, such as cargo insurance, trade financing, and legal help in dealing with
different countries' regulations. Thus one can say that trade in goods constitutes a source
of demand for a variety of services that I will call trade services.”

Now these trade services are not themselves inevitably traded. Exporters and
importers could, if they wished, deal only with transporters, insurers, banks, and lawyers
from their home countries. But it is also natural for traders to be aware of the availability
of these services from other countries, and thus one might expect trade in trade services
to arise earlier in history than trade in services of other kinds and for other uses. Thus
trade in trade services, if it is distinct at all from other forms of service trade, seems
worthy of examination.

Furthermore, trade in trade services does have one very special property that
distinguishes it from other forms of trade: the demand for it arises solely from other trade.
Why is this important for our discussion of comparative advantage?

A first reason is that comparative advantage is customarily measured in terms of
autarky prices. Yet trade services by definition are not demanded in autarky, and
therefore their autarky prices do not exist. Thus we must look elsewhere for an indicator
of comparative advantage in trade services, and this alone makes them of some interest.
One possibility, if the services are produced using factors of production that have well-
defined autarky prices, would be to measure comparative advantage in terms of their
minimum costs of production at autarky factor prices.’ Yet even this may be suspect,
since the autarky factor prices in no way reflect the demands for them that may arise
when they are used to produce trade services.

A second reason is that trade services violate an assumption that is often made in
trade theory, and to the extent that demonstrations of comparative advantage rest on that
assumption, they need at least to be reconsidered. The assumption in question is that
demand conditions are identical across countries; that is, that faced with identical prices
consumers in different countries will demand goods in identical proportions. This
assumption is sometimes used in proofs of the Heckscher-Ohlin theorem, and when it is
not, differences in demand are incorporated in comparisons of relative autarky prices. But
as just noted, autarky prices are not obviously available in the case of trade services.

? These are services that Stern (1985) calls complementary to goods.

3 Another possibility, in some cases, would be to use the autarky prices of similar services that are used
within the domestic market even in autarky. This may be misleading, however, since the requirements of
international trade are often different from those of domestic trade.



There is a final problem that would seem on the face of it to cause problems: trade
in trade services itself is not well defined. We are not accustomed in trade theory to
worrying about where, in the process of trade in a good, the ownership of that good
changes hands. But in defining trade in trade services this may make a difference.
Consider, for example, the case of a good that is sold by a domestic exporter to a foreign
importer, and that must be transported from one to the other. Suppose further that the
transportation service is provided by a firm based in the importing country.* If that
transportation is purchased by the importing firm, then the transaction involves no trade
in transportation services. But if it is purchased by the exporting firm, our country will be
regarded as importing these services. The actual production that takes place, including the
production of the transportation service, is the same in both cases, but the recording of
how much trade has occurred is quite different. Clearly there are similar problems
whenever a trade service is provided, since there are always two parties to the goods-
trade transaction and either may be the demander of the service.

What difference could all of this make for comparative advantage? A couple of
interesting possibilities suggest themselves.

Consider, for example, a country with a cost advantage in providing
transportation services. By the usual argument of comparative costs, this country should
become a net provider of these services to the world, once trade is allowed. Suppose
however that the country is very remote from world markets, and that as a result it is also
an unusually great demander of transportation services, once it enters into trade. We may
then find it being an importer of transportation, in spite of its comparative cost advantage.
Note too that the country's distance from world markets will not be reflected in its
autarky costs of transportation, as would be the case if it had an unusual demand for a
good or factor instead, since in autarky its demand for transportation is not revealed to
any market.

A second difficulty that might be expected to arise from trade services has to do
with the effect that restrictions on trade in services may have on patterns of trade in
goods. Suppose, for example, that a country has a comparative advantage in a particular
good that happens to require a large dose of some trade service, say insurance, if it is to
be traded. This in itself need not interfere with its exporting the good, so long as all
countries pay the same price for trade insurance. But suppose instead that trade in
insurance is not permitted and that the country has a strong comparative disadvantage in
providing this service. Then the cost to it of exporting, should it be required to insure its
trade itself, could be prohibitive of its exporting the good at all. Thus it appears that
acknowledging the existence of trade services in a model of trade in goods may alter
what we can say even about the latter.

In fact, however, trade in trade services does not make as much difference for
comparative advantage as all of this suggests. To see this, I introduce the following
formal model.

Consider a world of n countries and m goods and let there be also S services that
will be useful only if there is trade in goods. In vectors of appropriate lengths, and
omitting implicit country superscripts, let X be a particular country's outputs of goods, C
its final demands for these goods, and thus T=X-C its net exports of goods. Similarly, let

* Similar problems arise if transportation is provided by the exporting country or even by a third country.



S be the trade services it produces, U the trade services that it uses in the course of trade,
and V=S-U its net exports of trade services.

In order to characterize the technology of production and trade, I must first define
the physical meaning of trade, and as I have done before in Deardorff (1980) I will make
use of the convenient fiction of a single world port. That is, suppose that there exists a
single point on the globe through which all trade must pass. Further, to resolve the
ambiguity mentioned above in the definition of trade in trade services, I will assume that
each country's own traders are responsible for getting its goods to and from the world
port, so that if a foreigner provides trade services between a country and the port, this will
be regarded as imports of those services.” These assumptions are not as restrictive as they
seem, as I argued in the appendix to Deardorff
(1980).

Technology can now be defined quite simply. For production, let F={(X,S)} be
the set of all feasible outputs of goods and services that can be produced by a country
given its technology and factor endowments. It is a production possibility set of the usual
sort, and it admits negative values for elements of X, representing the net use of goods as
intermediate inputs. Only non-negative values of S are in the set, however, since the
services here are useful in trade only, and not in domestic production. The manner in
which they may be used is described by another set, G={(T,U)}, the set of all possible
vectors of net trade in goods and (non-negative) vectors of trade services used. If a
particular service, U;, were required in fixed proportion to the amount of trade in a
particular good, T;, for example, then a cross-section of the set G would be as indicated
in Figure 1. That is, U; must be at least as great as the appropriate constant times the
absolute value of T;. In general, of course, more complicated shapes are possible, and |
assume only sufficient boundedness on the technology to make the relevant maximization
problems possess solutions. These sets, F and G, may differ in general from country to
country.

I turn now to characterization of equilibria, making such assumptions, familiar in
trade theory, as perfect competition, the weak axiom of revealed preference, profit
maximization, and balanced trade. I will consider only three types of equilibrium:
autarky, in which there is no trade in either goods or services; free trade, in both goods
and services; and what I will call semi-autarky, in which there is free trade in goods but
no trade at all in services, so that, for example, each country's own transportation firms
must move its exports to the port and its imports from the port. More general cases of
nonprohibitive tariffs and other restrictions on the two kinds of trade could easily be
allowed with additional notation.

An autarky equilibrium consists of vectors of prices of goods, p?, prices of
services, g%, and outputs of goods, X? which are feasible to produce, are demanded by
consumers facing these prices, and maximize the value of the country's output:

pPX? > p*X +q*S forall(X,S)eF (1)

> A more realistic but more cumbersome specification would be to define all trade services produced as
exported and all trade services used as imported, since trade statistics typically measure a country's trade
from its own border. Obviously the results here, which relate to net trade, would not be affected by this
specification.



Note that, while the output of trade services is zero in autarky equilibrium, we can still
speak of equilibrium prices for these services as long as these are prices at which profit-
maximizing producers of services would be content not to produce. However, since
negative values of S are excluded from F, .this is likely to mean that these prices are not
unique. Indeed, for any equilibrium that satisfies (1), any other prices of services not
greater than g® will also be an autarky equilibrium.

A free-trade equilibrium is somewhat more involved. It consists, for a given
country, of both domestic and world prices, po| and p", the latter being the prices of goods
at the international port, together with world prices of services, q", as well. In addition,
there are quantities of goods produced and consumed, X" and C' respectively, and
quantities of services produced and used, S"and U'. To be an equilibrium, all of these
quantities must be feasible, the goods consumed must be willingly demanded at the prices
p®, and production and trade must yield as great a value as any other available
opportunity. Thus

p’X"+0"S" > p?X +9"S forall(X,S)eF (2)
and

(P =pHT ' =qU " >(p" - p"T -q"U forall(T,U)eG (3)
Finally, I require balanced trade:

p'T +q"Vv' =0 4)

To complete the specification of the free-trade equilibrium, I would need the requirement
that world markets clear for both goods and services. I would also note that world prices
of goods and services are the same for all countries, while domestic prices need not be.

A semi-autarky equilibrium, as described above, requires essentially the same
conditions as (2), (3), and (4), though in this case the quantities of services produced and
used, call them S and U®, must be the same, and the prices of services, ps, can vary
across countries. [ will not bother to write down the analogous conditions.

I am now in a position to examine the role of comparative advantage in these
equilibria. As in Deardorff (1980), the crucial relationship involves the value of trade at
autarky prices. Since this value is the inner product of the vector of net trade with the
vector of autarky prices, its sign turns out to give us various correlations between autarky
prices and trade. And it is easy to show, much as in Deardorff (1980), that

P T +g°vV' <0 (5)

To see this, first note that



pdCa — pdxa
<p'X"+qg"s'
Spdxf+qWSf+[(pW_pd)Tf_qWUf] (6)
=pC '+ p"T " +q"Vv'
:pdcf

where the first inequality follows from (2), the second inequality follows from (3) using
T=U=0 on the right-hand side of (3), and the last two equalities use the definitions, T=X—
C and V=S-U, and equation (4). Relation (6) says that free-trade consumption is revealed
preferred to autarky consumption, and thus the weak axiom of revealed preference
implies that

paCa < paC f (7)
Finally, the autarky value of trade can be evaluated as follows:

pan_I_qavf =paxf+qasf_pacf_qquf
Spaxa_pacf_qquf
— paca _ paCf _qu f (8)
<—qU’
<0

where the first inequality follows from (1), the second from (7), and the last from the fact
that both g and U must be non-negative vectors. This completes the proof of (5).

The inequality in (5), then, establishes that the principle of comparative advantage
holds in this model of trade in both goods and trade services. That is, it must be true on
average that the goods and services a country exports must be worth less to it in autarky
than the goods and services it imports. Of course, this average relationship permits
individual goods and services to be traded in ways that seem contrary to comparative
advantage, and thus some examples such as those I discussed above are possible. But
there is nothing special about services in this respect: similar examples can be found also
for trade in goods alone, as I showed in Deardorff (1979). Thus it seems that this
particular characteristic of trade in services — the fact that much of it is demanded only as
a byproduct of trade in goods — does not after all undermine the usual result of
comparative advantage.

There is, however, more that one can say in this particular model. First, recall that
the autarky prices of services that appear in (5) are to a large extent arbitrary. Given any
prices for which (2) holds, (2) will also hold if these prices are replaced by prices of
services that are closer to zero, and even if they are replaced by zero itself. Thus it
follows as a corollary to (5) that

pT" <0 9)



This looks exactly like the traditional result from a model without services, but it applies
to this model in which the trade in goods that is included in T is only a part of the trade
that is going on. Thus the principle of comparative advantage, it turns out, applies to trade
in goods alone, even when trade services are also being traded.

There is yet another corollary that follows in turn from (9). It is possible in
general for a country to exchange goods for services and vice versa. But in a model like
this, in which all services are trade services, it is impossible for there to be net trade in
just one good in exchange for services. For if there were, then p*T" would be positive for
the country that exports the good, thus violating (9).

Finally, consider what would happen in a semi-autarky equilibrium in which there
is trade in goods but not in services. All of the conditions used above still apply, with the
superscript 'f ' replaced by 's'. Thus the result in (5) continues to hold in a semi-autarky
equilibrium, and

peT* <0 (10)

since V° is zero by definition. Thus comparative advantage continues to explain trade in
goods, even if trade in traded services is not permitted. Evidently, my example above,
showing how prohibition of trade in services might undermine a country's comparative
advantage in a good that it finds expensive to trade, indicates only how trade can be
reduced or eliminated by this phenomenon, but not that its pattern can be reversed.’

To conclude this section, then, allowing for trade in trade services leads to some
interesting possibilities as far as the trade in particular goods and services may be
concerned, but it does not in any way undermine the principle of comparative advantage
as the general indicator of the patterns of trade that can take place. On the contrary, the
principle is strengthened in a sense, for it now applies even to the subcategory of trade in
goods alone, as well as to trade in goods and services together.

SERVICES TRADE AS INTERNATIONAL FACTOR MOVEMENTS

A notable feature of much of the trade in services is that it may require a presence, on the
part of the exporting firm, within the importing country. This means that some employees
of the exporting firm may have to be present to administer, market, or oversee the
service. Or it may mean the need to establish a physical plant in which or from which the
service can be provided in the importing country. Either way, this suggests the need for
labour, capital, or both to move from the exporting country to the importing country in
order to provide the service. I will argue in the next section that such factor movements
are not in fact an inevitable feature of trade in services, but they certainly can occur in
conjunction with it and have been identified by many as a crucial aspect of services trade.
Therefore, it seems sensible at this point to ask if factor movements do give reason to
doubt the validity of comparative advantage as it applies to services.

% Note that (10) is consistent with T°=0. That is, even though trade in goods is permitted in semi-autarky, it
may be that none will occur, if the costs of domestically produced trade services turn out to be prohibitive.



The answer, fortunately, is easily found. Quite independently of whether they
involve services or not, international factor movements fit neatly into the theory of
comparative advantage. It is true, of course, that factor movements can reduce — even to
zero — the amount of trade in goods that occurs in response to comparative advantage.
But it is also true that trade in goods and factors together conforms to the principle of
comparative advantage in the usual sense that those goods and factors that are exported
will, on average, have been cheaper in autarky than those that are imported.

It is unnecessary to prove this result here since it has appeared elsewhere. In my
own article (1980), this result was implicit, since the goods in that model were defined to
include “all final goods, intermediate goods, and services of primary factors of
production’, any or all of which could be traded or nontraded. The result has also been
made explicit by Ethier and Svensson (1983) as one of many theorems of trade theory
that they extend to a model with factor mobility.

Thus to observe that trade in services often involves international direct
investment, for example, in no way suggests that it should therefore fail to conform to
comparative advantage. On the contrary, if the export of certain services requires the
export of capital, then one would expect the countries that export these services to be also
those in which capital is relatively cheap. Similarly, if other services require the
movement of certain types of labour in order for them to be traded, then those countries
where this labour is readily available will be the most likely to export them.

As always in general discussions of trade patterns, one can find cases in which
particular goods, services, or factors appear to be traded perversely. This is usually either
a result of the greater importance of some other determinant of relative costs, or the result
of some form of complementarity with another good or service. For example, suppose
that a service relies heavily on both skilled and unskilled labour, and is relatively
expensive in the United States because the scarcity of the latter outweighs the abundance
of the former. If trade in the service requires that only skilled labour move
internationally, the necessary unskilled labour being taken from the local labour market
in the importing country, then one could easily find the service being exported by the
United States in spite of its relatively high autarky cost here. In this example, the trade in
the service alone appears to run counter to comparative advantage, but the trade in goods
and services together, including the trade in skilled labour, would not. A proper
evaluation of comparative advantage requires only that we succeed in taking into account
all of the trade that is actually taking place.

On the other hand, this example is very similar to the situation that I will describe
in the next section. For suppose that the skilled labour just mentioned could make its
contribution to production without actually moving to the country to which the service is
being exported. Trade in the service would continue to occur but trade in skilled labour
would not. Since the trade in the service is what appeared perverse, we would then be left
with an apparent violation of comparative advantage without any offsetting trade in
factors. Thus it may not be movement of factors internationally, but rather the possibility
that they need not move in order to make a contribution, that causes the greatest difficulty
for the principle of comparative advantage as it applies to services. This is what I will
examine more formally in the next section.
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SERVICE TRADE WITH ABSENT FACTORS

I noted above the tendency for service trade to require the presence of the service
exporting firm in the importing country. This is a general property of services trade,
especially if one follows Hill (1977) in defining services as marketable activities in which
production must take place in the presence of the demander. Hill argues that services in
general cause a change in either the person or the property of the consumer of the service.
If the change is in a person, then obviously that person must be present during
production, but even if the change is in some good owned by the consumer, the need to
maintain that ownership intact during whatever transformation occurs makes it

unlikely that production can take place too far removed from the consumer. In any case, I
will from now on let this property be one of the defining characteristics of a service: that
its production must take place in the same location (or at least the same country) as is
occupied by the person or firm that purchases it.

In the previous section, this characteristic led to the association of services trade
with international factor movements, on the assumption that a firm can produce in a
foreign country only if it also moves some of its factors of production there. But this is
not a good assumption, as recent observation of the behaviour of multinational
corporations makes clear. To produce in a foreign country, a firm needs to employ factors
of production there. But these need not be factors that it brought from its home country;
they can be hired on local factor markets. Indeed for many years trade theorists felt that
we had covered the subject of multinational enterprises implicitly in our studies of
international capital movements, and only recently have we explicitly recognized that
such enterprises typically organize much of their financial and other activities locally, in
the same countries where they produce. Furthermore, even when they do raise funds on
international capital markets, their decisions are truly international, and have little to do
with where their home offices are located.

Thus a firm that wishes to export a service may do so by setting up a branch in a
foreign country, hiring local labour, and financing any necessary local capital
expenditures within the local market of the foreign country as well. If it does all of this,
one may then wonder what it is that is actually being exported. The answer in general is
that there is some other factor that contributes to the profitability of the firm. This may be
a unique method of management, a proprietary product or brand name, or a technique of
production to which only it has access. In any case, if the export of the service is truly an
export at all, there must be something that is provided by the home office of the firm that
contributes to its profitability. Otherwise, it would pay its entire revenue to local factors,
and no international transactions would take place at all.

To capture this idea I will follow Markusen (1984) and Helpman (1984) in their
models of multinational corporations, and assume that production of services requires
inputs of at least some factors that need not be physically present at the same location
where production takes place. These 'absent factors' can encompass all of the
contributions described above that a multinational can make to its subsidiaries, but for
ease of reference I will, from now on, simply call them management.

Markusen and Helpman both go well beyond what I want to do here, in their
pursuit of explanations for multinationals. For one thing, they make no distinction
between goods and services, and their multinationals may implicitly produce both. In
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addition, they assume that what I am calling absent factors are also, in a sense, public
goods within the firm, which is able to provide services to additional numbers of
subsidiaries without additional effort in the home office. This in turn leads them also to
assume that multinationals are large and noncompetitive. I wil 1 make neither of these
assumptions, since I do not view imperfect competition as more likely for services than
for goods, and I want therefore to remain in an environment where small competitive
firms are possible. Thus my factor, management, is just like any other factor in a
neoclassical production function, except that it need not be located where production of
services takes place.

Notice, then, the dichotomy that I am assuming in the technologies of goods and
services. Production of goods, I assume, requires the simultaneous presence of all factors
of production, but does not require the presence of those who will consume or otherwise
use the goods once they are produced. Services, on the other hand, do require the
presence of consumers, but do not require the presence of all factors of production.
Naturally, real-world activities are not so clearly separated. There are services in which
there is no absent factor contribution, but these can be dispensed with as unable to enter
international trade. There are also goods that can make use of absent factors, and this
could complicate the analysis a bit since their location of production might then be
indeterminant. But it will be convenient here to consider only the two extremes.

In fact, what seems to be crucial for the results that follow is not that some factors
can be absent, but rather that some factors must be present, and that for services this
presence must be in the same location as the consumer of the service. Since goods can be
transported, it is hard to think of examples of exports of goods for which some factor of
production must be present in the importing country.’

To show what this view of goods and services can imply for comparative
advantage, | turn now to a very simple model of international trade that incorporates this
view. The model is like the standard textbook Heckscher-Ohlin (H-O) trade model of two
goods, two factors, and two countries. However, in this case I make one of the goods a
service, and require that it be produced where it is consumed. Further, as just explained, I
call one of the two factors of production management, and let it contribute to services
production in absentia. Otherwise, the assumptions of the model are exactly those of the
H-O model.

In autarky this model looks exactly like the H-O model. Since autarky constrains
all factors, production, and consumption to locate within the same closed country, the
special location requirements of services are unimportant. Thus, for example, the autarky
relative price of the service will depend on demand for the service relative to the good,
the endowments of the two factors, labour and management, and the intensities with
which these two factors are required in production of the good and the service. In
particular, comparing two countries, A and B, I will assume that the autarky relative price
of the service is lower in Country A than in Country B. With identical homothetic
demands and identical technologies, this could either mean that services are management-
intensive and that Country A has a relative abundance of management, or that services
are labour-intensive and A is well endowed with labour. Alternatively, the price

7 On the other hand, Bob Staiger has pointed out to me that local content legislation has precisely this
effect. It is interesting to speculate on whether, given the findings below, such legislation can undermine
comparative advantage even in goods.
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difference could result from differences in technology. In any case, Country A has a
comparative advantage in services by the usual criterion of relative autarky prices, and
we wish to see if this advantage is reflected in its trade, once trade is allowed.

In the H-O model, free trade equates the prices of traded goods across countries.
This in turn equates factor prices across countries as well, if the other assumptions of the
factor-price-equalization theorem are satisfied, in particular if technologies are identical
and if both goods are produced in both countries. In the model here, things are different
but the outcome may be the same.

Free trade directly equates the price, across countries, of only the good, not the
service. If the producer of a service were to observe a higher price abroad than at home,
that in itself would not induce it to export, since to serve the foreign market it must
produce there and must employ at least some local factors. The fact that it can produce
more cheaply at home using domestic factors is of no help, since those factors cannot in
general be used for production abroad.

On the other hand, I assume that one of the domestic factors, management, can be
used for production abroad, since it is not required to be present where production takes
place. Under what circumstances, then, will a service firm be able to compete
successfully abroad? Obviously the answer depends on technology and the price of
management in the two countries, not on the price of the service itself. If management is
cheaper in Country A than in Country B, and if technologies are everywhere the same,
then producers from A will be able to undercut the prices charged by producers in B,
since they will have access to the same labour market in B, but will be able to use
cheaper management. In fact, the same would be true for producers in B, were we to
permit them to hire managers from A, but I will assume that the identity of the firm lies
with its managers and exclude this possibility.

Continue to assume, for the time being, identical, constant-returns technologies.
Clearly, then, trade in services will take place, if it is permitted, whenever the price of
management differs between the countries. This could lead to specialization of various
sorts, for example, all of the services in Country B being provided by Country A's firms.
But if it does not, then such trade will equate the prices of management in the two
countries, just as trade in a good equates the price of the good. Further, once the price of
the one good and the price of the one factor, management, are equated across countries,
then the logic of the factor-price-equalization theorem will work to equate the remaining
prices; those of the other factor, labour, and of the service. Thus free trade will tend to
equate the price of services in the two countries, but not because of arbitrage in the
markets for services themselves. The requirement that services be produced where they
are consumed prevents such arbitrage. Instead the prices of services are equated
indirectly, just as factor prices are equated in the H-O model.

Formally, let the countries produce a good, X, and a service, S, using factors of
production labour, L, and management, M. Prices of the good, p, and of the service, g,
will equal the minimum unit costs of whatever firms produce them, and these costs are
functions of the wage of labour, w, and the salary of management, S:

P=Cx(W,8); q=Cs(W,S) (11)
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where each of the four prices should bear appropriate superscripts to indicate which
country's good, service, and factors are being described. With free trade in the good, we
must have p*=p®, and thus, if the good is produced in both countries,

p* =c, (Wh,s%) =c, (W°,s°) = p° (12)

With free trade in the service industry, Country A's producers will expand their
operations in B's market whenever ¢, (w®,s") < q®, since they can use their own

managers and B's workers. If in equilibrium producers from both countries continue to
serve B's market, this relationship must hold with equality, and thus

CS(WBasA):CS(WBasB) (13)
which, given the nature of the unit cost functions, will be true only if
=s® (14)

Similar reasoning implies (14) if service producers from both countries share A's market,
so that it is only if a single country's producers take over the provision of services in both
countries that salaries will fail to be equalized.

Furthermore, once salaries are equalized, it follows from (12) that wages will be
equalized as well, and then from (11) that prices of services will be equalized. Thus, with
incomplete specialization, free trade in this model implies complete factor price and
service price equalization, much as in the H-O model.

In order to examine further the nature of the free-trade equilibrium, it is helpful to
use diagrams. In Figure 2, [ show the two countries' transformation curves between X and
S as they would appear if both countries were to use their labour and management only in
domestic production. These are conventional transformation curves, and I have drawn
them to reflect my assumption that Country A has an apparent comparative advantage in
services. Thus if services could be traded directly, a world relative price of services, qf,
would prevail in both countries.® Production and consumption would take place at points
H and C respectively, and Country A would export S to Country B in exchange for X.

In the present model, such direct trade in services is not possible, but if there is
factor price equalization as just described, the same price, qf, will clear the market. To
make this possible, some of the management in one of the countries will be withdrawn
from production of domestic services, and put into use instead as an absent factor in
production of services abroad. While the factor does not actually move internationally,
the production possibilities in the two countries will be affected exactly as if it did.

Which country's management will do this? To determine this, one could either
look at the autarky prices and the incentives they provide, or look at the changes in output
that take place as production possibilities shift and see if they take us toward or away
from equilibrium. Fortunately, both approaches yield the same result, as the reader can

¥ I am now taking the price of the good as numeraire, p* = p® = 1.

14



verify. But the result does depend on relative factor intensities, and so I now consider two
cases. A third case, with unequal technologies, will follow.

Case I: Services are management intensive

In this case, for Country A to have the assumed comparative advantage in services, it
must also have a relative abundance of the factor, management. Thus in autarky, the
salary of managers in A would be less than those in B, and there would be an incentive,
as described above, for A's service producers to export services: they will set up
operations in B and provide services using labour that they hire there, while continuing to
use managers located within A. These managers, while they remain physically in A, are
no longer contributing to production there, and A's production possibilities contract
exactly as though the managers had moved abroad. As a result, A's transformation curve
shifts inward in Rybczynski fashion. At the constant relative price, qf, Country A's
production point in Figure 2 will move to the left and upward, following the Rybczynski
line R*. Likewise, as these managers begin to contribute to production in Country B, that
country's production possibilities will expand and its production point will follow the
parallel Rybczynski line, R®, down and to the right.

When will this process end? Since services must be produced where they are
consumed, it will end when the outputs of services in both countries exactly equal what
the countries' own consumers demand. Thus the equilibrium is found in A and B along
the Rybczynski lines vertically below and above, respectively; the consumption points,
C*and C®.

In this equilibrium, Country A imports good X, paying for it with what it earns
from the provision of services in Country B's market. These services, which amount
physically to the quantity S, —S, in Figure 2, are worth a good deal more than the

imports of X that Country A gets in return. The difference, of course, is paid to labour in
Country B.

It is a bit unclear how one should measure what is going on here. It seems clear
that Country A is exporting services, but what is the quantity of services that is being
exported? If we measure it as the total produced abroad, S, —S,, then we either appear to

have unbalanced trade or we must say in addition that service firms in A are importing
labour from B. The latter is peculiar, since B's workers are neither moving to A, nor
providing input to production there. Alternatively, one could measure the export of
services by the amount that the service firms repatriate, and which they use in turn to pay
their managers. This, in units of services, is S; — S, in Figure 2 and is equal in value to

the imports of X, but it gives the appearance of measuring an input rather than an output.
Finally, one could give up trying to measure trade in services at all, on the grounds that
services cannot, strictly speaking, be traded, and measure instead the export of factor
services — management in this case — that is taking place implicitly within the service
firms. This would give the same value as the second alternative.

In any case, whatever its amount, if there is trade in services here at all, it is
clearly Country A that is doing the exporting. This is not surprising, since I assumed at
the outset that A had a comparative advantage in services. But in fact comparative
advantage has nothing to do with this result, as the next case I consider will make clear.
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Case Il: Services are labour intensive

If services are labour intensive, then Country A's assumed low relative price must be the
result of an abundance of labour. This case is shown in Figure 3, where the
transformation curves and free-trade price lines are the same as in Figure 2. What is
different is the incentive for trade in services.

As a result of its abundance of labour, it is the wage, not the salary, that must be
relatively lowest in Country A in autarky. Attempts therefore by A's service producers to
penetrate B's market will be frustrated, since they will find themselves employing B's
more expensive labour as well as their own more expensive managers, the worst of both
worlds. Instead, it is B's producers of services that will have the incentive to trade, and
they will begin to use their managers together with Country A's labour to produce
services in A.

This causes A's production possibility curve this time to shift outward, and B's to
shift inward, their production points as before moving along Rybczynski lines until
markets are cleared. But this time, since services are now labour-intensive, these
Rybczynski lines are steeper than the transformation curves rather than flatter, and the
equilibria in Figure 3 are found above C in Country A and below C in Country B. This is
as it should be, since A is now importing services, paying for them in part with its own
labour, and in part with its exports of the good, X.

Thus, we have a case in which trade in services appears to run counter to
comparative advantage. Labour-scarce Country B exports labour-intensive services in
spite of the fact that these services cost more in B than in Country A in autarky. The
reason for this result is that direct competition in the service industry is ruled out by the
need to produce in the presence of consumers, together with the inability to move labour
internationally. Instead, the only thing that matters for this kind of trade is the price of the
only factor whose services can, in a sense, be traded: the factor I have called management
whose productive services can operate from a distance. Since management is the
abundant factor in B, this pattern of trade makes sense.

Whether this pattern of trade should in fact be thought of as violating the principle
of comparative advantage is another question, however. It turns out that by carefully
reinterpreting what we mean by the principle, we can assure that it remains valid even in
this model.

One possibility, in line with the third method of measuring trade mentioned
above, would be to say that services are not being traded at all, and that what is being
traded is the productive contribution of the factor, management. Since in both cases I and
IT considered above, services are exported by the country in which management has the
lower relative autarky salary, trade then follows comparative advantage.

Another possibility, more in line with modern interpretations of the generalized
Heckscher-Ohlin model, is to focus not on trade itself but on the factor content of that
trade. In that case, since the activity of producing the service abroad incorporates a
contribution from only one domestic factor, management, the factor content of that trade
is exclusively management. It follows again that each country tends to export, in factor
content terms, its abundant factors.

Unfortunately, neither of these interpretations is particularly useful when it comes
to explaining what is commonly meant by trade in services. For that, the model of this
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section has to suggest that the principle of comparative advantage is of little use, largely
because in this model trade in services is not trade in the conventional sense.

Case IlI: Differences in technology

A final case should be briefly considered, since it casts doubt on even the successful
interpretations of comparative advantage mentioned above. Suppose that factor
endowments are the same in the two countries and that autarky prices differ instead
because Country A has a different technology for producing services than does Country
B. There are many ways that technologies could differ, and the nature of the difference
can be important, as is well known even in the conventional H-O model.” I will assume
simply that A has a Hicks-neutral technological advantage in the industry. It is also
important, in this model, whether the superior technology continues to be available to a
firm if it produces abroad. There are some interesting possibilities here, but I will assume
that a country's managers know their technology, so that its use abroad is possible. "

Consider first how the autarky equilibria in the two countries will compare. If the
two countries were to face the same price, A would clearly produce more services and
less goods than B. If demands are identical, it follows that the autarky price of services in
A must be lower than in B, and thus that the relative amount of services that is produced
and consumed in A will be greater than in B. What this means for factor prices depends
both on the degree of substitution between goods and services in demand and on the
relative factor intensities of the two industries.' It is enough to consider one possibility.
It may be that the salary of management in A, measured in units of X, is higher than in B,
but by less than the full extent of A's technological advantage.

If that is the case, then when trade is permitted, A will clearly export services to
B. For A's producers have a superior technology, and their managers, though paid more
than managers in B, are not paid enough to offset their firms' competitive edge.

Now this is as far as we need to go to see the implications of this example for
comparative advantage. On the one hand, comparative advantage in the usual sense now
seems to be working quite well: A is exporting services, which it produced more cheaply
than B in autarky. On the other hand, consider the alternative interpretations of
comparative advantage that were used above to reconcile case II with comparative
advantage. In this case the autarky price of management is higher in A than in B, but with
trade Country A nonetheless appears to export the services of management. Thus the
suggestion above that this model really involves trade in management, not services, and
that this trade is in accord with comparative advantage, fails to work once differences in
technology are introduced.

? See Findlay and Grubert (1959), for example.

' With this in mind one might prefer to think of the technology as embodied in the managers, so that it
would be factor-augmenting instead of Hicks neutral. I do not believe that alternative specifications of the
technological advantage would make much difference for the point that I wish to make here.

" If preferences were Cobb-Douglas, for example, A and B, with their identical factor endowments, would
produce the same amount of the good, X, in autarky and factor prices would be the same in the two
countries in units of X. If the elasticity of substitution in demand is other than one, on the other hand,
demand for X will be either larger or smaller in A than in B, and factor prices will differ also, in accordance
with the relative factor intensity of X.
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Summary of the cases

Note, then, what these three cases together suggest about the validity of various versions
of the principle of comparative advantage:

Version 1: Countries tend to export those goods and services for which their relative
autarky prices are lowest. This version is false in case II above, where services make
intensive use of the factor that must be employed locally where the service is provided.
The reason is that a low autarky price in this case primarily reflects the cheapness of this
factor at home, and this is of no use in exporting the service.

Version 2: Countries cannot trade service outputs, since these must be produced where
they are consumed, but can only trade those inputs to the production of services whose
contribution can be made internationally. Thus countries tend to export those goods and
those international service inputs for which their relative autarky prices are lowest. This
version is true in both case I and case II above, where countries share identical
technologies. But if technologies differ, as in case 111, then this version is no longer
necessarily true. Service inputs such as management may be highly paid as a result of a
technological advantage, and may nonetheless, because of that advantage, be able to
compete in producing services abroad.

Version 3: In terms of the factor content of trade, countries tend to export those factors
(embodied in both goods and services) for which their relative autarky prices are lowest.
This version, like version 2, is true in both case I and case II, but may be false in case III.

Thus, no version of the principle of comparative advantage that [ have been able to find is
valid in all three cases. It is interesting that version 3 is a form of what is usually regarded
as the Heckscher-Ohlin theorem, rather than the principle of comparative advantage.
Since we have always known that the H-O theorem is valid only with identical
technologies, one can say that it is made no less valid by introducing services. On the
other hand, the conventional principle of comparative advantage, which version I
probably comes closest to expressing, has been presumed to be much more generally true
than the H-O theorem.'* Thus it seems that allowing for services in the manner done here
has much more serious implications for comparative advantage than it does for the factor
proportions theory as embodied in the H-O theorem. "

12 Compare the treatments in Deardorff (1980) and Deardorff (1982).

" In his comment below, Ron Jones suggests that something like version 2 of comparative advantage can
be salvaged even in the case of nonidentical technologies if one either allows managers in the two countries
to be viewed as different factors, or regards managers in one country as embodying more units of
management services than managers in the other. I am attracted by this interpretation, but I am also uneasy
with it for a number of reasons. First, since the technological advantage need not, in the technical sense, be
factor-augmenting (as in general the Hicks-neutral advantage assumed above is not), the difference
between the management factors in the two countries may not be well defined. Second, in the case III
example, the technological advantage exists only in the service industry, and the management factor is the
same in the two countries when employed in the goods industry. Thus it is not the case that one country's
managers unambiguously embody more units of management services than the others, but only if employed
in a particular industry. And third, I am generally leery of attempts to rescue comparative advantage by
defining goods traded by different countries as different goods, and my reservations extend to doing the
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CONCLUSION

I have looked in this paper at three different characteristics of trade in services, to see in
each case what they suggest for the validity of the principle of comparative advantage.
These characteristics were, first, that traded services often are demanded as a byproduct
of trade in goods; second, that trade in services often goes hand in hand with international
movement of factors; and third, that services may be provided internationally by
transnational firms, some of whose factors of production make their contributions from a
distance. The first two of these characteristics, I argued, do not in any way undermine the
usefulness of comparative advantage in explaining trade, but the effect of the third is
more troublesome. While it may be possible to reconcile trade with comparative
advantage in this case, to do so requires a reinterpretation of trade in a way that interferes
considerably with the usefulness of comparative advantage as a guide to empirical reality.
Furthermore, when comparative advantage results from differences in technology rather
than differences in factor endowments, then the reinterpretation actually makes matters
worse. | am left with the uneasy feeling that the principle of comparative advantage may
not be as robust as many, including myself, have thought.

The question remains as to whether the model of the last section, which led to this
conclusion, has any validity itself. That many corporations transcend national boundaries
is clear, and that activities in the home office might contribute to the productivity of
subsidiaries seems to me to be eminently reasonable. The particular form assumed for
this contribution in the model is of course far too simple, but as an illustration of how this
phenomenon might matter for trade, I feel it is appropriate. In any case, I look forward to
the impressions of others as to the usefulness of the approach taken here.

I do find the troublesome case II especially interesting because of the way it
seems in one sense to correspond to reality. It has been observed that services tend to be
relatively expensive in the United States relative to the world at large.'* Nonetheless, as is
evident from the US concern with trade liberalization in services, many regard the United
States as at least a potentially important exporter in these industries. Now admittedly, this
apparent contradiction of comparative advantage may result entirely from an aggregation
problem: the particular services that we are likely to export are quite different from the
bulk of very labour-intensive services that even the United States would be more than
content to see remain largely nontraded or restricted. But it is interesting that Country B
in the case Il example was also a labour-scarce Country and that it nonetheless could
profit from exporting services that were, in comparison with goods, labour-intensive.

A final remark is in order regarding the welfare implications of what I have said
about trade in services. Nothing that I have done here should be regarded as casting doubt
on the potential for countries to gain from free trade, in services as well as goods. Even in
the case I example, where trade might be said to run counter to comparative advantage,
there is still a very clear gain from trade for both the countries involved.

same thing with factors. This practice, it seems to me, comes close to making the principle of comparative
advantage tautological.
' See, for example, Stern's (1985) contribution to this conference.
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