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International trade in services is becoming an increasingly import topic in
trade negotiatrions. Given the importance of service trade it is somewhat
surprising that services, to the extent that they raise issues different from
goods, have rarely been analysed in formal economic analysis. In this parper,
we develop a formal model of intermational trade in services with three conmo-
dities (two standard goods and a service), two factors, and two countries, Trade
in the service requires the locational presence of productive factors, without
whose physical presence, the service becomes essentially a non-tradeable. We
establish conditions for comparative advantage and analyze the pattern of trade
in the service. In this model, trade in all commodities cannot occur without
factor mobility and it is clear that restrictions on factor mobility can be
used as a policy tool to prevent trade in services.

* We are extremely grateful to Professor Jagdish Bhagwati, through whose loca-
tional presence at Columbia, we received valuable comments and suggestions on
successive drafts of this paper. Thanks also to Professor Ronald Findlay and
seminar participants at the Columbia University Irf:ernational Trade Workshop for
helpful comments. ‘



. Introductlon

Internaticnal trade in services has become an increasingly important issue as the level of
such trade has greally risen during the last decade; a rise that has been concurrent with the developed
countries, particularly the United States, pushing for further liberalization in the area of ser\iices. It
is, of course, no coincidence that most of the developed countries which are in favour of trade
liberalization in the area of services are a! a stage in their development where their economies are
highly service otiented. It is a well documented result that there exists a high correla'tion bgtween a
_coun{ry's level of income and the perceniage of this naticnal income that resuits from the service
sector. This has been shown to be the case in both cross-sectional.and time series studies /.

Given the importance that is now attached to interna'tional trade in services, it is
somewhat su-rprising that s;.lch little formal analysis has been done in this area. Virtually none cof the
Iiterature.on services trade has brought the issue within the theoretical ‘fra_mewo'rk of standard
" international trade analysis. Three exceptions are recent papers by Bhagwati {1984a), Deardorff.
(1984}, and Djajic and Kiérzkowski {1986). Bhagwati provides a theorreﬁ';:al basis for the observed
phenomenon that services are rela_tive_lly cheapér in poor countries {i.e. the empirical finding that there
. exists a positive correlation bel\g;.'een per capita GDP and relative service prices). Deardorff analyzes
trade in services in a formal trade model and asks whether specific characteristics of services may
cause '-!rade, inclusi;fe of services, to violate the Jaw of comparative advantage. Djajic and
Kierzkowski ‘provide'a formal model for analyzing the importance of what we would call "good
services®, that is services whose only function is 1o extend the life of goods. They analyze the
'producﬁon and exchaﬁge of services, in a model in which there are two durab!e‘goods and éne
intermediate service whose function is to guarantee the full life of the two goods.

In analysing trade in services, the first task is to make explicit any tangible and
potentially important differences between goods and services, (Hindley and Smith, 1984) preferably
through formal mcdellﬁng. .Many of these potential dififerencas tetween goods and services, as wei 28
between different types of services, are outlined by Hill {1977) who stresses the role of time and

space in the provision of services.
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Foliowing on Hiil's concep:qal 'discussion, Bhagwati (1984b) draws an important dis'tinction
between services requiring the physical proximity of producer and consumer ‘and those where a
"disambodiment effect” cperates, resulting in what he has called {1985} "long-distance” services. The
former cléss of services has been the focus of later writings by Bhagwati (1_985} and San‘.psén ard
Snape (1985). Sampson and Snape develop an“important taxonomy, a simplified version of which is
-utilized by Bhagwati, to highlight different ﬁays in which the necessary producer/cansumer proximity
requirement can be satisfied. Bhagwati focuses on the further conceptual issue that once a physical
_ proximity requirerment is shown to be essential for a sérvice transactlion, the concept of "temporary
factor relocation requiring” trade must be introduced into formal analysis. His analysis also highlights
2/

the need to incorporate this physical-proximity requirement formally into conventional trade thecry.

The above analysis is useful o motivate our paper, which addresses the issue of space or

of the specific factor _locational rlec:uirement of services. We model this réquiremem in the basic
Hecksher-Ohlin-Samuelson (HOS) framework. ~ The outline of the paper/is as follows: Seetion I
presents the formal mode! for both the closed and open economy, Section- 11l analyzes comparative
advantage and the pattern of trade.ISection IV discusses comparative statics, Section V addresses
comme_rci-al po[icy, Section VI Ichusles on an alternative explanation for pre—t_rade service relative

price differentials, and in Section VIl we summarize the results.

[I. The Model

The medel we devélop is in the HOS tradition with the only substantive difference being in
‘the provision of a thifd commodity which is a service. Thus we have a 3x2x2 model with three
commaodities, twe factors {capital and labour), and two countries?’. It would apgear that this is e
minimum framework necessary to analyse meaningfully the issue of trade in services. A one-good,
one-se.rv_ice model is insufficient because if trade is to occur at all, trade in the service is forced upon
the system. Our mcdel more realistically allows fer the case where trade can 2 e gizce wit's ¢

allowing for the service to be a nontradeable, policy-imposed or otherwise,

The demand side of the model follows standard trade theory in its assumptions of identical
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and homothetic preferences. Technologies are. identical across countries. The three commodities (two
goods, 1 and 2, and one service, 3) are produced with constant returns to scale (CRS) technology.

Factors are available in fixed supply. Production functions are then represented by (1) below:

= FliK, L y=1,2
X; = FI(K;, L) 1=1,23 ()

and resource constraints by (2.a)-(2.b}, respectively:

Ly+lp+Lg=L . . (2.a)

Ki+Kp+Kg=K . {2.b)

where ! Xj is the output of the jth commodity, Kj and Lj, the capital and labour used in the production

of the jth cornmodity, and K and L, the total endowments of capital and tabour in the econorﬁy.

As is shown below, it is the proviéion of the service that distinguishes our modéf from
other trade models, namely the standard HOS rnodel, the existing transport modsls in thé HOS tradition,
and Komiya's classic nontraded good model. The service, in our model, req_yires the ghygi_ga_!_m_s;e_ng
of some particular factor (or combination of factors) at the location Wﬁere it is consumed. If the
service is consumed at home, iis'producﬁon function already includes this factor requirement. .Thus for
" the closed econc;my thare are no explicit modelling differences concerning the service and standard
ﬁ_eocla._s_sical results obtain. If, however, the service is consumed abroad, it requires the presence of
factors from the exporting country. [t is this required presence of factors in the location of
consumption which distinguishes the service from the two standard goeds 1 and 2. We believe that this
factor locational requirement, assuming for-now that it is some combination of capital and labour, %

vital to the provision of many services Y,

We are thinking here, not only of the "haircut type” of
services which obviously require the simuitaneous presence of both pr-oducer and consumer but also of-
highly advanced services such as banking and insurancs; often these can only be effect_iveiy sold abroad
if the exporting country has some physical' presence in the importing coumry-s-". Medical and
educational services also require physicél proximity between consumer and producer if they are to ce

appropriately consumed &

Furthermore, we assume that this factor locational presence, needed for both services
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consumed domestically and those exported, necessitates an additicnal cost when the service is
exported; this being for the factors that must be sent abroad. The idea that 1he. costs of providing the
s.ervice abroad are greater than the costs of producing {(and consuming) domestically seems reasonable.
One might think of adjustment costs for factors sent abroad or more simply the physical costs cf
éending them abrcad. We assume that these factors must be from the service exporting ccu..“.try. an
assumplion which is in line with the behavicur of most international banks and service exporting firms

which traditionally send at least some experienced workers {o service importing countries, We de not,

however, in this paper explicilly mode! the interaction of these mobile factors with foreign tactorsZ,

We also assume for simplicity that the amount of additional factors needed for the provision of the
- service abroad is proportional to the level of service _Bxpoﬂsy. Thus for the exportation of the

service we hﬁve:
~ where Ej are exports of the service and B, i = K, L, represants the net additional amounts of capital

(sz = BKEa) and labour {(L*4 = BLEs) that are needed when exporting oné unit of the service. Again, it

il

is only thé service that requires' such locational presence, a requirement which we assume adds an
additional cost to the provision ﬁf services abroady. The export requirement prov;lded for in equation
{3), ini’essence, makes our model a hybrid of models where trade in goods occurs without factor
mol.aility and models where factor mobility is allowed to the exclusion of trade in goods. It should be
noted that the requiresment of physical proximity between production and consumption could, in
principle, be satisfied by having the consumer (or receiver) of services move-. From an analytical point
of view this situaticn could be handled with some medifications in the modei. For many sarvices.
however, it would appea.r that the much more likely oceurrence is for the service to be previded abroad |
rather than domestically to foreign residents,. It is for such services that our model is directly
re!evant.._ |

From (1)-(3), using standard conditions and properties enables us to define the complete

resource system of an economy which exports services in the fashion we have outlined:



LR X1 + aL2X2 + (aL3x3 + BLE3) =L (4.2)
aK1 X1 + aK2X2 + (aKaxa + BKEa) =K T {4.b)
where a;; is the amount of the ith inpdl, i= I.i K, used in the production of one unit of the jth good, j =

}

1, 2, 3, and Ej are exports of the service. In maltrix form, we have:

AX + EgB = V (5)

where A is the 2x3 matrix of input coefficiants, X the output vector, V the endowments vector, and B

“the vector of service export-factor- requirement coefficients:
A - aL1 aL2 aLS X= ’ X1 V= [L ] B = GL
a1 8Kp A3 : | X2 K Bk
If the economy does not export the service, the resource system is given simply by (8)
- below: ] ; : -
- AX =V : ) - )

- Assuming for simplicity. that domestic factors sent abroad to carry out service exports earn
exaclly the same return as at home, the pricirig system for a service exporting country is established
in (7) and (B8) bélow:

WA =p | (7)
wlaz+B8] = p*5 (8
where w is the row vector of factor prices, p is the row vector of output prices, a, is the column

vactor of input coefficients in the production of the service, and px3 is the price of the service wnen it
is exported:
~ w o= [w wygl o )

p= [Py Py P3) normalizing P4 j_“n p=[1 pp pP3l

A3=1%3

axa



6

If the economy does not export the service, the pricing system is given simply by (7) above.

The presence of domestic fac;or; abroad implies a difference between GDP and GNP. For
simplicity, we rule out remittances and assume that all incoms earned by domestic factors abroad will
be spent abroad (see Bhaéwat] and Brecher, 1980).

Given the above assumptions it is c¢lglr that the production possiﬁ:lities frontier {PPF} ior
‘the service exporting economy actually ghrinks when the economy is cpened up to trade and the service
is exported; this is due to our assumpticn that the service will require additional factors and thus
necessitates additional costs when used abread. In Figure 1, the PPF before trade is seen as ABC, but
.after trade, it shrinks to AB'C. If the output of the service is not exported but instead entirely

consumed domestically, then the production possibility frontiers for the closed and open economy cases

are identical.

ll. Comparative Advantage and the Pattern of Trade

In the closed economy thé model behaves regularly. It is a -simiple 3-commaodity/2-factor
neoclassical model whose properties have been fully analysed by Batra aﬁd Casas {1973).

In the open econom}'.. if 1he service is nontradeable for exogenous reasons, the model
becomes axa?:tly like Komiya‘s.(‘.1967) model. In Komiya's modal the nomradeat;iiity of one good is
impose;d through the implicit assumption of infinite transport costs for that good and zero trar;sport
costs for the traded goods. In our model, however, the nontradeability of the service, if it occurs, is
policy-imposed either through explicit restric_tions on services trade or implicitly through restrictions
on factor movements. It is when all commodities are tradeable, including the service, that our maodal
becomes relevant to address the issue of trade in facter-relocation-requiring services. The fact that
all commodities are tradeable, however, does not preclude market forces from ruling out trade in one of
them, namely the service.

| Even though the international econcrﬁy under tha auspices of the GATT, is not one of liberal
"trade” policies with regard to services, we begin with the institutional assumption of free trade, and
only later {in section VI) take into account the use of commercial pelicy measures to restrict service

trade; the latter scenario is, of course, much more in line with services ‘rade as it exists in the wcrid

eccnomy tcday.
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Let us assume a 2-country' world made up of country A (home country) and country B

{foreign couniry). As we would expect from a general equilibrium model, _th'e serv_ice may be traded or
i

not depending on the preferences, resources."land technology of the entire economy and not only on the
specific characteristics. of the service. markeit. In order for tha home ctountry (A) to export the service,
however, the following t\:uo conditiens must hold: {i}) The service importing country B must allow
"partial factor mobility,” i.e. it must allow the foreign factors needed in cenjunction with the service 10

enter the country; and (i) The service exporting country A must have comparative advantage in the
“service, i.8. p*34 < Pag-

The first condition above is institutional; it is & .direct result of our assumplion‘ that a
certain amount of factors from the service exporting country A have to be present in the importing
country B Without such factor mobility, trade in the service cannot occur. The second is an efficiency
condition; it simply states that for country A to export the sarvic:é, its export price (inclusive of
additional cost factors) must be equal to or smaller than the autarky price of the service in-country B.
Obviously this imp[iés‘that the cost of the service in autarky in coumry,)\- is sufficiently low, so that it
can incur the additional cost pf.. selling the service abroad and still maintain a comparative cost
advantage. We are now in a position to ana!yse.the consequences of these conditions. |

itis important to noié that in this model international trade can equalize the pices of the
two goods 1 and 2 but not those of the service. If the service is traded, its price will differ across
countries by at least the additional cost incurred in exporting it. As a result factor prices can not be
equélized._ -
| It is also important to note that the price of the service abroad (the ‘exported service') is
the reievant price for analyzing comparative advantage and the pattern of trade. In fact, cur modsl
provides a direct application of Dearderfl’s {1979) analysis. We have more goods tr;an factars (3
goocds, 2 factors) and no factor price eqUaIization. Assuming that (a) the goods can be rank.ed
unambigucusly in terms of factor intensnj, (b} there are no‘facior intensity reversals between any
pair of goods, {c) perfect competition prevails in both countrieé, and (d.) factor prices under free trade
are different across countries, Deardorif concludes that the pattern of trade must agree with ths

ranking of commeodities by factor intensity, even in the presence cf tariffs or transpert cocsis, o wach
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case prices inclusive of these additional costs become the relevant prices. In our model, in the absence
of direct trade subsidies, the service is exportable only if its price abroad is sﬁfficiemly high so as to
c.ompensate exporters for the additional cost of the export-factor-requirement. Furthermore, the chain
of comparative advantage hclds even if the potential impor?ing country does not allow “"partial facter
r.nobility“.
We now proceed as follows. First, we will identify the relevant capital-labour ratios of

the service in order to appropriately measure its factor intensity. Secondly, we will ‘stress the key

role of the sarvice export:factor-requirement expressed through coefficients Bk and B or the ratio

"b", where b = By/B) . Initially, we assume that the home country has comparative advantage in the

service and exports it. Wa 1hen. seek o answer the qﬁestion of whether the country is in a trade
equilibrium.  This roundabout appreach allows L‘IS to immediately show the importance of b, which as
B wiil be shown below is central to determining the pattern of trade with respect to the service. Finally,
" we analyse the conditions required for'comparative-advantage in the servicg,an’d also thle implications of

our assumptions for the chain of comparative advantage.

Recall that kj = KjiLj- is\ the jth commodity capital-labour ratio for j = 1, 2, 3. We define
kxa =_(aK3+BK)"(aL3+BL) as the augmented-marginal-capital-tabour ratio of the service-exporting
country. The corresponding average ratio is k¥*5 o (Kg+K¥Xg)/(Lg+L%4) =

{axgXa+ByEg)(a X4+B E4). For goods 1 and 2 (as well as the service in the case of no service
‘exports) the corrésponlding marginal and average capital-labeur ratios are identical. The export factor
requirement capital-labour ratio or simply the service export ratio is b = B /B

Wae turn now to a detailed discussion of the role of b, the service export ratio. As will be
seen below, b plays an important role in determining the pattern of trade though this is not immediately

obvious.” Let us assume that the home country is the service exporier. If we assume that (I} a
marginal change in service output is entirely accounted for by additional service exports (X5 = cEg >

0) and {ii) output prices dc not change, then by differentiating the full employment conditicns stated in

{2.a)-(2.b), we have:



aL1dX1 + aL2dX2 + (aLa + BL)dEa =0 (g.a)

aK1dX1 + aszX2 + (aKs + BK)dEa =0 {g‘b}
Solving and rearranging (see Appendix 1) we obtain:

[dX{/0Xalyx3-dE3 = 2L2(K"3 - Ka)ay (kg -K3) (10)

The above change can be decompesed into two parts. If a marginal change in service output affects only

“the domestic market {dXg>0, dE3=0) and output prices are constant, we have:
at_1d)(1 + atde2 + aLadXS =0 : (11.a)
aK1dX1 + aKQdX2 + aKade =0 ) (11.b)
. Solving and rearranging (see Appendix 1) we obtain:

[9X1/dXalgE3=0 = L2(ky - kal/a 4(ky - k) (12)

If service output and prices are constant, then a marginal change in service exports (dX5 = 0, dE3 > 0)

A

implies -a shift of service output from the demestic to the foreign market, and we have:

aL1dX1 '+ adeXZ + BLdEG =0 ' (13.a)

ag1dXq + ayodXy + BydEq =0 (13.b)

| Solving and rearranging (see 'Appendix 1} we obtain:

[dX4/dXol4x 3.0 = 3 20 - ko) 4 (K, - b), b = By/Ry {14)
Assume now, without loss of generality, that the home country is labour-abundant, goad 1.

is capital-intensive, and the service is labour-intensive at all factor price ratios. At this point, we do

not need to be specific about good 2. Then it is possible to state:

PROPOSITION 1: The home country (labour-abundant) is in  equilibrium if the capital
-fabour ratios k5 and kx3 are equal. to the export ratio b. The country

will, however, Increase (decrease) service exports if Ky > kx3 » b (k3 <
kxa - b)-
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Proof.
Suppose the home country is in the situation where it is indifferent between producing one
additional unit for the domestic market and diverting one additional unit from the domestic to the foreign
market. This obviously represents a trade equiiib\rium for the service. Otherwise, the home -country

will increase or decrease service exports and move towards such an equilibrium. An change in service

exports implies changes taken into account by the ratio ([dX4/dXolaxa=g ©r [@X4/dXnlqpa_qo- Thus

the home country will:

- Increase service exports: ' >
- Not change service exports: if [dx1'fd)<2]dx3=0 . = [dX1IdX2]dE5=0
- Decrease service exports: ' <

Substituting from {12} and (13) and solving, we conclude that service exports will be
’ increased (decreased) as long as kg >{(<) b. From k"a =b (or k"3 = kg) by_,sirﬂple substitution from the
' definitions of kg, kX5, and b, we get kg = b. Furthermore, since we always have either {ky 2 kX3 2 b]

or [Ky< kxa < b] it is possible to ‘conciude:

> > => Increase service exroris
kg = kx3 = b => No change in service exports
< < => Decrease service exports

The intuition for this result is as follows. Inyut coefficients depend on relative factor

prices, aij = aij(wL!wK), i=K L j=1,2 3. Cther thizgs equal, the higher the price of the ith

facter, the smaller must be the ith input coefficient a;; thus the capitai-labour ratlic k; = aKj‘(aLj will -

i j
adjust accordingly. Exports of the service require additional factors which have to be withdrawn from
the production of all goods including the service. |If the constant ratio b at which these additional

factors are withdrawn increases the relative labour intensity of the service in the labour abundant
country (and thus decreases ratios kg and kxa), the exports of the service will be increased: the

greater -the relative impact on the capial-intensive commodity (here gocd 1), the greater are the

potential gains from international specialization and trade. Hence we have the following corollary:
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COROLLARY 1.1: The criterion to determine whether the home country will
Increase service exports relles on whether the export-factor-
requirement Increases the factor Intensity of the service In the direction
of the factor abundance of the country. ! the service |is
exported, Its capital-labour ratio in equilibrlum Will be equal to the
export . ratio b. ' .

Figure 2 illustrates both Preoposition 1 and Coroliary 1.1. The service export ratio b is the

same in the initial and the final situation. in fact, it is a technological constant. The initial situation

{point M) is not a trading equilibrium. 1t is characterized by unit isocost C°CP, tangent unit value

isoquant X% = (1/p%4)°, and capital-tabour ratio (k*4)°. In this cass, b is to the right of (k*3)° which

means that if service experts were increased they would make the service relatively more labour

intensive and reduce the amount of (zbour available for domestic production. As a result, the
wége-rental ratio would increase and the capital-labour ratios ks and kx3 would both decrease. The

final situation (point N), which reflects a trading equilibrium, is characterized by unit isocost cecs, -

tangent unit value isoquant X®3 = (1/p%3)®, and capital-labour ratio (k*3)®. In the trading equilibrium

A

the capital-labour ratios of the service ky and kxs become aligned with the export ratio b, ie. (ka)e =
(kxa)e'_: b. Ratio b plays a central role in the adjustment process: facter price changes will force both

kg and kxs to converge to ratio b. Only in this way will the country be specializing 1o the extent called

for by comparative cost advantage,
We are now equipped to deal with the issue of comparative advantage in the service. For

the home country A to export the service to country B, a necessary but not suflicient condition is

pxaAs P3g- From the pricing system {equations (7)-(8)). this implies:

P'3p = Walaga + Bl s wgagg =P3p.  Wn =M wgly, n=AB (15)

!

Both the domestic production cost [wAaSA{wA)] af the service and the cost of the

export-factor-requirement [WAB] are relevant. [f conditicn {15) or its equivalent for country B does '

not hold, the service is not traded. This will happen in the case where factor endowmenis and thus
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factor prices across countries in the pre-trade situation are not "sufficiently® different. In this case,
trade in goods 1 and 2 will suffI;:e to reduce factor price differemials‘and thus diminish the gap in (15)
above; thus there is no economic ratianale follr trade in the service.

We recall that trade in goods in a world without fact;:r mobility is an indirect way of
trading factors. In our model, trade in the service provides both a direct and an indirect methed for
trading factors With the direct avenue arising from the expert-factor-requirement. If inequality (15) -
holds before trade, free trade makes it an equality by reducing the gap between service prices in

different countries to the cost of the export- factor-requirement (wB). Trade will reduce factor price
differentials and induce adjustments in input coefficients a3, and agz,, N = A, B. This can be

accomplished by trade in all three commodities or any subset of them depending on the chain of
comparative advantage and the factor endowment differences betwean the trading partners, Thus we

~ have the following proposition:

-

PROPOSITION 2: Trade In the service reduces the difference between service prices
across countries to the cost of the export-factor- requirement so that
pxSA = pgpg OF 'px3_B = PaA- However, factor endowments and factor

intensities may be such that trade in goods 1 and 2 suftices to reduce
factor price differentlals and reverse the sign of conditien (15) in which
case there will be no trade in the service.

At the trading equilibrium, we have seen that the unit value isoquant is tangent to the unit
isocost so that kg = k"s = b, Since lechnologies are identical across countries and factor prices are

differant, applying Deardorff's (1979) a: alysis it is possible 1o state the following propositions and

corollaries:

PROPOSITION 3: For a country to have comparative advantage in the service, its unil
value service Isoquant tangent to its unit isccost must lie above and to the
right (i.e. it must be the "outward most' Isoquant) ef the corresponding
Isaquant fer Ilts trading partner, along a't ray from the origin of slope b,
the service export ratiol ‘

Proof:

Figure 3 illustrates this propasition. Since in the trading equilibrium, the capial-iabour
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requires comparing unit value iscquants alor;g the ray from the origin which represents ratio b.
Suppose, without loss of generality, that under free trade country A {labour abundant) exports the
service (labour intensive) to country B {capital abundant). Assume, also without {oss of generality,
that by a convenient choice of units, a;,g =1, ;and thus ";‘KSB = b. The propasition is proved by
showing that if the labour input coefficient of the service in the importing country B is equal to one
(a_ag = 1) at the point of tangency between the unit value isoquant and the unit isocost on the ray
_rapre'santing ratio b, thep the corresponding augmented labour input coefficient in the exporting country

A must be greater than one (& g4 > 1). In this case, since both unit value isoquants are on the same ray

from the origin representing ratio b, we conclude that the 'isoquam of the exporting country A is above

and to the right of the isoquant of the imporﬁng country B, which proves that it is the outward most

| isoquant. Normalizing wye = 1 in both countries, from condition (15) we obtain (see Appendix 2):

(Wp + DY(wg + b) = 173, 35 wy =W iwg], n=A'B
'\ 3134 = [ag3a + B
Since country A is labour abundant, we have (wp/wg < 1] or adding the constant b to both

the nuﬁerator and denominator yields {(wA+b)f{wB+b)<1]. Substituting from above we conclude that

[t/ gp<1]). Thus & 44 > 1, which proves Proposition 3.

PROPOSITION 4: F'or the service to be exportable it must be at the "favorable”
exireme of the chain of comparative advantage, le.it must be the mosi
capital (labour} intensive commodily in the capital (labour) abundant
country. - -

Proof:

From the pricing equations (7)-{8) it is possible to derive the following relationship

involving‘capilal-labour ratios and output prices (see Appendix 3):

(b - kpMagy + [(ky - bla 51p%5 + [(ks - ky)a glp%3 = 0

The equilibrium export price of the service is then:



14

Since prices px2 and p"s in (24) must be positive, the capital-labour ratics must be
ordered as follows:

- If k1 > k2, then either [kz < k1 < b] or [b < k2 < k1]

s If k1 < k2, then aither Ik1 < kz < b] or [b < k1 < k2]

Therefore, for the service to be exportable, the capital-labour ratios of both goods 1 and
2 should be either greater or smaller than the export ratio of the service b, which in equilibrium, is

also the capital-labour ratio of the sarvice. In other words, the service will not be exportable should it

be the "intermediate™ good in terms of factor intensity (is. k; <b <ky or k4 >b> ky).

" COROLLARY 4.1: The chain of comparatlve advantage holds even if the service Is
exportable but actually not traded. -
Suppose that the labour abundant country has comparative édvantage in the service (labour

intensive} but that potential impdrtinb countries do not allow "partial factor mebility" and thus the

factor locational requirement cannot be fulfilled. Suppose that in the labour abundant country ky <kjs <

Ky < kg ... where commodity 2 is the service. If the service is not traded we might be tempted to think

that the country could export goods 1 and 3 and import goods 4 and following; the chain of comparative

advantage would not { 8 reversed but there would be a jump in the ordering of exports according to their

facior intensity. Prouosition 4, however, rules cut such cases by stating that for the service to be
exportable it must be at the favorable extrema of the chain of comparative advantagse.

COROLLARY 4.2: The lIssue of Indeterminancy is solved In this model: In the case of
many standard geods and many services the chain of comparative
advantage holds, ard we always know  what services are  exported,
imported, or not traded, '

Suppose the case of many standard goods, ohe service, and two factors: the service will

only be exportable if it is at the favorable extreme of the chain of comparative advantage (Proposition
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4). Suppose the case of two goods, two s-ervices. and two factors. |If the services are at both
extremes of the chain of comparative advantage (Figure 4), the labour intensive service will be
exported by the labour abundant country and the capital intensive service will be exported by the
eapital abundant country. In fact one might think.of the Bhagwati (1984a) model where services are
nontradeable and labour intensive; as Bhagwati {19835} poims. out the exact same story could be told
.symme-trically fo.r capital intensive services and indeed for explaining why some services are more
éxpepsive in the developed countries. If we follow this framework and allow trade in the service sector
“then our analysis, which ir; essences opens up the Bhagwati medel to trade, shows that devé[oped
countries (capital abundant) would export capital intensive services while developing countrigs (labour
abundant) would ‘export labour intensive services as Idng as these’ services occupy'the.extreme
positions of the chain of comparative advantage. " If one of the services is not at the extreme position of
the chain it will not be traded. Generalizing to the case of many goods, mar*y'services, .and two factors.

-

is straightforward.

V. Comparative Staties . -~ !
In terms of comparative statics, three exercises appear to be meaningful; in turn we take
up the casas of changes in (i) technology, sp.eciﬁcally technica] change involving the ratio b, (ii) price

changes, at fixed resource levels and finally (iii} changes in resource endowments, at fixed prices.

A. T-chnology .
Changes in export technology or the ratio b are the easiest to handle and can be viewed

from either a service trading equilibirum or a nontraded service equilibirum. It is clear that”

technological improvernents in the form of declines in By and By, which could occur without a change in

-

ratio b {i.e. the case of a "neutral” technical change) will necessarily lower export costs and thus
diminish the differences in services prices (as well as factor prices) which exist even in a trading
_equilibrihrn. Such technological changés would not, however, reverse the pattern of trade in the

service.
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If the service is traded, as was shown above, it must lie at the extreme end of the chain
)

ranking commodities by factor intensity. Given this, we have two possibilities. If b changes in the

direction of factor abundance of the exporting country, {i.e. if the service is labour intensive and b =
Bk/8_ falls) then the pattern of trade remains unchanged.

In the event that b changes in the direction oppesite to the country's factor abundance, we
have three possibilities depending on the magnitude of this change. If the change in b ieaves intact the
factor intensity ranking of commodities, the pattern of trade remains unchanged. If, however, t'he

.change in b moves the service from the extreme position to the intermediate position of the chain, then

as was shown above (Proposition 4) the sefvice will not be traded. And finally in the event that the
change in b is so large that the service moves to the opposite end of the chain of comparative
advantage, the pattern of trade for the service is reversed; that-is the country previously exporting
‘ {importing) services wi_ll now import (export} them.

It we instead start from the assumption that the service is’ n:::t traded because it is
intermediate in the chain of compqralive advantage, then, of course, it wili become traded if a change in
b Icause_s-it to move o either eictr'em; of the chain. The pattern of trade in this case will necessarily
depend on wh'i'ch end of the chaih .the service occupies and which country is abundar;t in this factor.

B. Prices

Ditferentiating pricing equations (7)-(8) we get

ay 0w, + agdwyg = 0 (17)
adewL + aszwK = dpxz (18)
(agg + Bdwi + (agg + Bldwi = dp’g (19)
In matrix form we have: '
(dw;  dwy] = (1/Ay3) [0 dp¥3) ‘ (aka + SK) -(a g + B

3K L
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17 ) .

oWy dwgl = (Vagp) [0 dp¥) - o e
| K1 &
Hence:
dw) = -{agq/la 13 3(b - k{)}} dpa, § 3 = (a5 +8)
dwy = {3 4/[a 18 3(b - k¢)]} dpg.
dwg = - {aK1"[aL.1aL3(k2 -kl dpp
dwg = {apq/laga gikp - k)l dpp

Assuming, without loss of generality, that commodity 1 is capital intensive and ;ommodity
3 (the servica) is iabour intensive, we have: (ky - K¢} <0 .and (b-Xky) < 0. Thus, the sigr;s of. changes
in factor prices are as follows: |

dw, /dps > 0, dwc/dpg < 0, dw, /dpy > 0, dledpzlc 0-

- -
Furthermere, differentiating (16) we conclude that:

dp*a/dpXy = [A gl(ky - ko)l IKy - blagol >0 (20

' Tl'iarefo're. we have a consistent pricing system, which follows the Stolper-Samuelson theorem:

Cdyfdp¥g >0 | dwy /dp¥, > 0
’ L ] dpxa = dpxzfdpxa >0 =>»
dK/dp®y < 0 dwy/dp*5 < 0

C. Resources

If the country exports services and is at a trading equilibrium, differentiating the fuil
employment equations we have: |

ap 10X, + 2 5dXy + a gdXy + B dEg = dL | : (21.a)

ag1dXy + ayodXy + aggdXs + BdEg = dK (21.0)

From Proposition 1, kg = kxa =D, hence a 4 =B), ay, = B¢. Collecting terms above, we get:
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a|_1 dX1 + adex2 .-I- BL(dX3 + dEs) = dL.
i

Solving: . _ ]

_where dZ; = dXg + dEy

(21.¢)

(21.9)

Assuming dK = 0, an exogenous change in the amount of labour available in the economy (dL

# 0) implies the following changes in the output of commodities 1 and 3:

dX4/dL = (1/A43) [Bk(1- 8| 9dXo/dL) # By ag,dXo/dL].

dZade = (1fA13) [-aK1 {1 - adeX2de) - aL1aK2dX2!dL]

and simplifying yields:

1
1

(1/813) (B + a o8 (kp - b}dXp/dL]

(11813) Fagq + aqapatky - kp)dXprdl]

dX /L

dZa/dL

dXq/dL = (1/A3) B [b + 3 oKy - b)IXp/dL]

dZg/dL

(22.a)

{22.b)

(22.c)

(22.d) .

(22.e) -

(22.1)

Assuming, without loss of generality, that commodity 1 is capital intensive and commodity 3

(the service) is labour intensive, we have ki >kp>b and A5 < 0. The signs in the above equations

are as follows; ; i

!

dXq/dL = (H+) + N

dZgidl = (B + A
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PROPOSITION 5: The Rybeczynski theorem holds (dX1!dL<O and dZy4/dL>0} f:

[-blag o(kp-b)[ < dXp/dL < [Kq/ap 5{kj-kjy)] ' (23)
Proof:
{iy If dXo/dL > 0, then:
dXy /AL < 0 always, and dZg/dL > 0 if dXy/dL < [ky/ap olky-ko)].
{ii) If dXo/dL < 0, then:

dX/dL < 0 it [-bfa o(ky-D)] < dX,/dL, and dZy/dl > 0 always.

" V. Commaercial ‘Policy

Commercial policy aimed at restricting the flow of goods and services can take two major
~ routes: {i} it can impose direct restrictions on trade in goods and services, on: alternatively (ii) it can
.~ limit the factor mobility needed for the provision of services. This will necessarily limit or elimin_ate‘

-

trade in services if such services have an export-faclor-requirement as is the case modelled in this

paper. " .
i t!;e prohibition of trade in the service is the desired goalj—m, a country at a cost

di'sadvqm_age can simply place a qﬁola at zero on either the service or on the movement of the factors

required to export it. With direct restrictions on goods and services viewed as particularly

non-.cooperétive from-an international point of view, it would appear that the use of restrictions on the

movement of factors would be the chosen route. After all, factor quotas are much more easily accepted

.in the international community than Hirect trade barriers. Restrictions on factor movements w.ill,

however, prevent or diminish trade in services and thus prevent service price differentiais from

moving closer to the cost of the export-factor-requirement (wB). We recall that, in our model, service

prices will not be equalized internationally even when there is perfect factor mobility due to the

~ assumption of the cost differential (wB) between services consumed domestically and these cocrsumad

abroad. If the use of tariffs is the chosen policy, then taking into account {i5), the minimum prohibitive

tariff t that country B could impose on the imports of services from country A is:
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Choosing units such that aLsA =1and fgqp = b, normalizing wic =1 in both countries, and

rearranging {24) becomes:

t > (aLSBWB - WA) + {aKsB - b) ) (24.3.}

Aifernalively, the same result can be achieved through taxes on foreign factors, where q represanis

the factor tax vector:

(Wa+ allaga+8] > wgagg | (25)

" Cheoosing units and normaliiing as before, we obtain: . .
q; > (3 3gWg - Wal {(25.a)
Ay > (agap™ - 1 = 3 gp(kgp/d) - 1 (25.b)
From {24.a) and (25.2)-(25.b) it is possible.to establish the foIIowi.ng_equiv‘alence:
t=qp+bag : o | (26)

Therefore, given the service export-factor-requirement, trade in the service .can be

1

blocked either through a prohibi1i\;e té.riff as in (24} or prohibitive taxes on foreign facters as in (25).
The equivalen.ce betwean these é.lternative measures is given in (26). ‘-
V[.‘ Productivity 'Differentials

The .model we have developed can also be used 1o explain the issue of trade in services
when productivity differentials in the traded goods sectors makes the relative prices of services
different accross countries.  This explanation of why services. (in general, why ncn-traded
commodities) may be relatively cheaper in poor countries has been forwarded by Harrod {1933), ’
Balassa (1964), Samuelson (1964), emphasized by- Kravis, Heston, and Summers {1982), and
formalize_d in 2 general eqguilibrium framewerk by Bhagwati{1984a). ‘

Relying heavily on the the Bhagwati analysis, suppose that only goods are tradeable and

that a ﬁroductivity differential of n (}.I.)‘li exists between the goods sectors in two countries . 1n

this case factor prices are the same in both countries and gocods prices are equalized. Figure S
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illustrates this situation. Thus we have _

0 o 0 o 0 0 s
P1/P2 = XTqaXTap = pXTypiiXTop = X7yp/X"2g (27)
Suppose further {as figure 5 does implicitly) that there are no productivity differentials in the service
sectors. While productivity may be the same in the two service sectors, prices clearly will not be and

_the following relationship will hold for prices:

P%a =1P%p . (28)
Suppose now that trade in services is allowed in the fashion that we have outlined in this
- paper, i.e. services can be exported but only with an additional factor relocation cost. In fact we might
endogenize service trade in the Bhagwati'formalizaﬁon by positing that non-tradeability is imposed
through prehibitions on factor movements; a prol.xibition which we now remove. The pricing system in
this case is given by (7) and (8) above. I[f trade in services is to occur, we immediately see that only

country B can te the service exportar. Country B, however, does not necessarily export services. It

will do so only in the case where: :

P3a/lP3g +WB) > 1 => pgp >Ppap + WB ; (29)

!
il

But recall that in equilibrium:

P3a/P3p = H =>  P3A > MP3B (30)

Thus trade in the service requires:

P3g *+ WB < ipsg (31.a)

~ and given that
wi < Pag (1-1) (31.b)
we have

wB/pag < u-1 | (31.¢)

Thus we have the following proposition concerning comparative advantage and the productivity

differential;

PROPOSITION &6: In the case of productivity differentials in the traded goods
seclor, ftor the service to be tradeable, the additional export
cost (for factor relocation) per dollar of service exported must be
smaller than the productivity differential (p=1) in the traded
goods sector.
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VII. Conclusion

The model presented here incorp}ora_!es into standard international Ira'de analysis what we
believe to be an imp_ortant distinctidn betwl‘een trade in goods and trade; in services, namely the
factor-locational-requIreme'm of services. While soms ser\;ices may not need this locational presence,
it is clear that other services are indeed appropriately described by such a model. Within the
framework of a 3x2x2 model (three commodities, one of which is the service, two factors, and two
countries) it is possible to establish conditions fof comparative advantage in the service as well as the

.pattern ol trade.

It is seen 1hlat service prices will differ between countries because of the assumption of an
additional cost in providing services abroad. Thus the service exporter must, in autarky, have a cost
advantage greater than this cost factor, for trade to be initiated in the service. Trade will continue
untit service prices differ only by this cost differential. For the analysis of comparative advantage in
the service the relevant price is thus the price of the service abroad. It.is ;hown that in.-this 3x2x2
model the service would.only be traded if it is at the favorable extreme .(in tarms of factor intensity) of
the chain of comparative advantaigé. I‘

In.le.rms of commercial policy, it is shown that restrictions on factc;.r mobility will have
effects” analagous to direct intervention in the flow of services. Thus a country wishing to limit
service imports can restrict services either directly or indirectly by not allowing or limiting "factor

-migration;* in our model tariffs and taxe;s on foreign factors will have similar effects on services
trade. ‘As trade in the service cannot occur without factor mobility given the
export-factaor-requirement, trade.in commodities cannct be a substitute for factor mobili:y and
obviously cannot ensure factor price equalization. As restrictions on facter movements will limit
sarvice trade as easily as tfariffs and quotas, current efforts and negoftiations to liberalize international
trade in ;services should take such factor restrictions into consf:'eraﬁon. Such an inclusion is necessary
if service trade is to be truly liberalized. 1

If restrictions on factor movements will tend to diminish trade in services, then clearly
current U.S. pressures to have GATT applied to trade in services should aiso include GATT exiersion to

) 12/ . - :
temporary mevements ¢f productive factors—=. If nalicrs were o sucerficially ¢coer o o0
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econcmies to services trade, while simultaneously further restricting factor movemants, th.is' could
S
hardly be considerad a liberalization for those services for which factor presence is essential.

From a welfare viewpoint, it' may well be the case that current restrictions on international
trade in services are not‘ optimal and that developing countries should consider liberalization n this
area. It is equaliy clear, however, that develope& countries should consider allowing increased facicr

‘mobility, espocially as it relates to 1emporéry labour movements, for such movements would allow
developing -nations to exploit services of their comparative advantage. Requests for "rights of
establishment” are not on economic grounds inherently different from termnporary movements of skilled
and unskilled labour. While it is unlikely that many nations, developed or devsloping, are willing to
include immigration policies in future trade ﬁegoliations, it is clear from an analytical point o-f view that

these factor movements must be included in international agreements in order to make trade in services

free and fair.
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- Appendices

Appendix 1

Assume that {i} a margina! change in service output is entirely accounted for by additicnal
service exports (dXz = dEg > 0) and (i) output prices do not change. Then by differentiating .the fu!l

amployment conditions stated in (2.a)-(2.b), we have:

R dx1 + aL2dX2 + (aLs + BL)dES =0 : {(A.1.a)

aK-' dX1 + asz'X2 + (aKa + BK)dEa =0 . : : (A1.b}

. Dividing by dE4 and rearranging:

. ‘ -1 )
dx1de3 ] = = [aL.‘” aL2 aL3 + BL
dXg/dEy 31 3K a3+ Bk

" Inverting the matrix and solving we get exprassions for deIdES,j =1,2:

. [9X/dEq = - {1/8) T[akp -3 Taa + 8,
dX2de3 ) -am au ) aKa + BK
A=A =313k - 323K = ALq3L2(ke - ky)

g - | 9Xp/dE3 ak1813 *+ 3.1 %3
a|3=at3+ BI' i=K,L
- [dXy/dEg = (1/a) a5 84 (K3 -ko) (A.2.a)
4
dX5/dEq ap 483 (kg -k'g) (A.2.5)

Dividing (A.2.a) by (A.2.-b) and rearranging we get:
X ’ X
(0X4/dX2]4x3-dE3 = A2k 3 - ko)A 4 (ks -k 3) : (A.3)
The above change can be decomposed into two parts. If a marginal change in service output affects only
the domestic market (dX3>0, dE3=0) and output prices are constant, we have:

Sclving:
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dXo/dX3 a 13 3(ky - k3) (A.5.b)
Dividing (A.5.a) by (A.5.b) we get: _

- If service output and prices are constant, then a marginal change in service exports (dX5 = 0, CE4 > 0)

implies a shift of service output from the domestic 1o the foreign market, and we have:

ay1dXy + agpdXp + BedEq = 0 ] (A.7.b)
Solving:
[dX1idE3 1= (1/a) 3 oBL (b - kp) : b = B/By (A.8.a)
dXo/dEg ag 18y (k- b) - ' (A.8.b)
Dividing (A.8.a) by (A.8.b) we get: -

Appendix 2 .
‘ il "Ina trai:ling equilibrium in which the home country A exports the service to country B we

have p*3, =pgg. From pricing system (7)-(8) this impiies:

px3A = WA{aaA + B} = WBaaa = pSB o (A.10}

or.
W'A(aLsA + BL) + WK(aKsA + BK) = wBaSB + WKaKSB (A 107 -

Assuming without loss of generality that by a convenient choice of units, 2 ag =1, and thus 8kap = b,

and normalizing wy = 1, condition {(A.10") becomes:

WA(aLaA + BL) + (aKsA + BK) = (WB + b}

Rearranging:

(wAaL3A + aKSA) + (WAGL+ BK} = (WB + b)



or: _ _
a gaA(Wa + agapfa aga ) + B (wa+ Bg/By ) = (wg + b)
Taking into account that in equilibrium kg = kx3 = b, we have:
aLSA(wA +b)+ BL(WA"' b) = {WB +b)
Collecting terms:
(agga + B )Wy +b) = (wg +b)
or:l
& aa(wp + b) = (wg + b)
: Hence:

Appendix 3
From (7) the prices for goods X4 and X, are:

T = wia g +weagy . : (A.12.a)

x - _r
Plo = W 315 + Wik - (A.12.b)

Assuming that all changes in service ocutput are export changes, frem (8) the marginal

Al

price of the service is: _
- pxs = WL'E-ILS + WK'EK‘?', éia = ai3 + Bi’ . i=K, L - {A.12.c)

In matrix form we have:

[1 ple = [WL WK] 'aL1 aLZ
13K1 @Kz

[ Pal=w wy! ERECE ]
a1 83

Inverting we get factor prices:

WX, wXyl = (/a0 11 p*5] KT 'l _ (A.13.2)
' ' S T B O

WX, wrel = (18430 (1 pY5l B : (A.13.b)
' Ky ALy |

812 = 313Kz - A28k = 3 q3z(ka - k)
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A3 = 3 183 - 8 38k = 34813k - ky)
Equating the values for wk from (A.13.a) and (A.13.b):
X =
(-ap 2 + P 281 1)/Ayp = (F) 3 *% P*3a 1My
Substituting for the values of Aqs and A4 and rearranging:
1rap g (ko - Ky) + PXoray ol - Ry) = -1/ay (K¥g - ky) + p¥g/8 3(k*3 - ky)
X X ;=
(kg + ky+ kg - Ky)ap g (kp - kq )k g - ke p¥o/a ok - ky) - P*3/8 (kX5 k) = 0 .
(kX3 - kp)ay y{kg - KyHky - KXg)+ pXosag olks - ky) + PXa/a alky -K*3) = 0
o Ky Kp)ag g + l(kg - K¥3)/ap »1p%s + [(ky - K{)/E; 5lp%g = 0
Since in equilibfium ks = k*3 = b we obtain:

(b - kp)ap 4 + [(ky - bY/ay 5Ip%p + [(ky - ky )3y glP%g = O (A.14
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FIGURE 1
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" FIGURE 5 -



1/ Ses in particuiar the work of Chenery {1960) and Chenery and Syrquin {1975).

2/ Deardorff {1984) does analyze this issue of factor preser;:ce in his discussion of traded
services and comparative advantage. Ha analyzes thiee particular features of services: fi) that traded
services often arise as a by-product of goods trade; i.e. "trade services” sych as shipping and fraight
‘insurance 'are necessary only to aid trade in goods [For a comprehensive .trealment‘oi "race senvices”
see Cunha (1985) wharef such services in the form of transport costs are handled in'a 3x2x2 model} (i)
that services maj‘ require the previder of services to send factors a'b-ll'oad, especially in the form of
direct fereign invesiment, to 'd'aiivqr the sérvice; i.e. producer prasence in the importing éountry and
'(iii) that while gewiceg may need 1o ba conéumed where they are produced, production can take place
_ with_@ut the presence of all factt-;ars; i.e. some factors can contribute to produglion frem a distance. In
essance, Deardorff is interestad only in whether these characteristics can cause the law of
compara-ti;;e advantage 1o be violated, He finds that it is case (ili), (analyzaed in a one-good,
one-service model) where some factors can be physically distant (while otherr; are necessary ‘on site")
frem the production and consmplion precess that poses the most difficully for co:;*:parative ad‘.-*éntage
thecry while cases {i) and (i} can be handied relativsly easily. ' .

3/ Wa will use tho terminclogy “commedity” where this embraces both geods and services.

4/ Indeed Sampson and Snape (1985) cite the importance of this proximity specifically for
international trada. They write: "In a greal number of cases, services require the supglier of the
servica and the receivers to be in physical proximily...... For many purposes ihe distincticn telwvesn

those sonvices wineh fequire o chvoical provimiiy of he sugsiior af e serice org i 0 w0 0
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and thosae services (like goods) which. do not is unimportant. In tradg across national frontiers,
however, it can ca-rry major poiicy implicatitians." {p. 172)
a .

S/ In terms of banking one might argue that international banks wishing to export barking
services can simply use correspondant banks. While correspondant banks can indeed provide some of
the services offered by internationai banks, physical presence or the ability to ‘have one's own pecple |
there' seems important. In numercus conversations with international bankers, the Importance of being
able to set up shop abroad directly was emphasized to us. Presence is required for "explaining" the
wide variety of services which are offered and also for attracting new customers or to get a "f.eel" for
local business opportunities. In some cases this !>cational presence might be thought of as an overseas
skilled sales force which is not available in the service importing country.  While we might expect that
technolog.y would allow "ong distancing” ‘to operate, the opposite appears to be the case; Deepak
. Nayyar(1986) writes: ".....technolegical change has substantively enhanced the possibilities of trade in
what have always been traded services. Financial services such as banking .;nd insurance, which can be
disambodi_ed from the producer and .\1ransported to the consumer, have entered into this category.
Ironically enough, ir_1 these cases, the impact of technical change is such that the .physica'l proximity of

the producer and the consumer, not necessary so far, is now eagerly sought because it enlarges the size

of the market and incraases the proﬁ:é.bility for producers of services." (p. 7)

&/ While Bhagwati(1984$) and (1985) poin!s out a number of areas in which techn'orogy ﬁa;s
made "Ioné distancing"- possible, it would appear medical care and education still fall outside of this
realm. Thus medical advice can be transmitted across countries, though medical services of this lype
cannect take into account the impertance of patient/doctor reiationships. The same ho!ds.for educaticn
where exiaorting textbooks or even videotapes of a presiigio%s professor are an imperfect substitu.te

for the "real thing." ' \

1/ This is clearly a simplification if one thinks of the additiorral exports costs as some form of

learning costs; in this case we would expect these additionai costs of doing business abroad ¢ fai! over
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time. We could even model some type of Iear'ning curve with declining costs over time, though this

would be at great loss in terms of the model's simplicity.

8/ In a {orthcoming paper we model the interaction of these mobile factors explicitly. For
example, this allows for the service exporting country to send 'management' abroad while hiring tabour
domestic labour in the importing country. This is clearly a more realistic view of the way in which
service exporter companies operate.

8/ From a formal point of view, this export factor requirement can be seen as a "transport

cost" of the 'meltirig-ice" variety. Howcver, the assumption that it is only the service which fequires

an additional cost when exported rather than all traded goods, distinguishes our model from the

_standard melting-ice model of Samuelson (1952} and a fortiori from the more recent full-fledged

“transport model of Cunha (1985). : ' -

190/ The prohibition of services occurs for a variety of reasons, often dealing with the

“protection of certain “infrastructure® services, especially banking and telecommunications. Where

specific. sectors are nationalized, prohibition or very limited access is virtually a certainty.

11/ Following Bhagwati (1964), If two countries A and B produce two commodities Xy and X,
using two factors, K and L, let Xp = FalKyq, Lyq) and Xg = uF 4 (Kyy, Lyy). i p > 1, then country B

has Ricardian style neutral productivity advantage in the production of );(1.

Y2/ For recent discussions on trade negotiations with special emphasis on trade in services

see Bhagwali (1985, 1986), and Hindlay (1986).
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