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Abstract:

Although the General Agreement on Trade and Tariffs prohibits discriminatory import tariffs, GATT
rules include means by which this prohibition can be circumvented. The previous literature use static models
to show that discriminatory tariffs increase welfare. In a dynamic moddl, this is not necessarily true. For
example, with consumer switching costs, current market share is valuable. In this case, discriminatory tariffs
are higher for firms with a higher market share. 1n expectation of such policies, firms price less aggressively.
If switching costs are significant relative to exporting country asymmetries then this adverse affect on
incentives can result in lower importing country welfare. This suggests that it might be in the interests of

importers to abide by the GATT MFN principle.
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Non-technical summary

Although the GATT prohibits discriminatory tariffs, the means for such policy exists
within GATT rules. For example, discriminatory tariffs can be imposed through the enforcement
of anti-dumping duty laws. Similarly, programs such as the Generalized System of Preference and
the Caribbean Basin Initiative are used by the US to provide preferentid tariff treatment to LDCs.

Further examples can be seen in the widespread use of ‘voluntary’ export restraint agreements.
Hence there are numerous means by which the GATT's ban on discriminatory tariffs can be and
is circumvented.

The literature on discriminatory tariffs under imperfect competition (Gatsios (1990) and
Hwang and Mai (1991) suggests that such non-MFN tariffs can be beneficial for the importing
country. Thisis because when intertemporal considerations are not considered, discriminatory
tariffs allow greater tariffs to be levied on the ‘stronger’ (lost cost, better reputation, higher
market share, etc.) country, minimizing the burden to consumers. However, intertemporal
elements of policy can have important effects on the incentives of firms to compete.

| argue that one such imtertemporal consideration is the observable fact that firms value
market-share. For profit maximizing firms, this can be due to persistence of market share over
time (consumer switching costs) or learning as a result of past production (learning-by-doing).

If current market share has a positive impact on future profits then discriminatory tariffs can have
an adverse effect on the incentives of firms to compete aggressively. This is because a higher
tariff will be levied on firms with higher market-shares. In anticipation of this penalty, market
share isless valuable and firms compete less aggressively. When foreign producers are not very
different, the benefit from discriminating based on cost differences is outweighed by the higher

prices paid by consumers as a result of decreased competition.



1. Introduction

Although the GATT prohibits discriminatory tariffs, the means for such policy exists within
GATT rules. For example, discriminatory tariffs can be imposed through the enforcement of anti-
dumping duty laws. Similarly, programs such as the Generalized System of Preference and the
Caribbean Basin Initiative are used by the US to provide preferentid tariff treatment to LDCs.
Further examples can be seen in the widespread use of “voluntary' export restraint agreements.
Hence there are numerous means by which the GATT's ban on discriminatory tariffs can be and is
circumvented.

The theory of discriminatory tariffs began with Meade (1955) and Viner (1950) who focus
on discrimination by customs unions under perfect competition. Gatsios (1990) and Hwang and
Ma (1991) consder discriminatory tariffs in an imperfectly competitive setting. Gatsios, and
Hwang and Ma argue that high cost countries will face lower optimal tariffs. The intuition is that
greater rents can be extracted from low cost countries.

As with many papers on drategic trade policy, these studies consder static models.
Relying on gatic modes can frequently lead to confusing results. For example, Brander and
Spencer (1985) and Eaton and Grossman (1986) get contrasting export subsidy/tax results
depending on whether firms compete in output or in prices. These conflicting results can be
reconciled by introducing dynamics (To (1994a)), | examine discriminatory tariffs in a dynamic
setting where market share isimportant.

There are severd ways to model market share. | use consumer switching costs.  With
switching cogts, it is costly for consumers (or wholesalers) to buy from one producer in one period

and from another producer in the next. In an international setting, in addition to the usud



description of switching costs, they can include transaction and information costs for importers.*
Market share is important to a firm when there are switching costs because after a consumer
purchases from a firm, that consumer becomes bound to that firm and can thus be subjected to
higher future prices by that firm. | show that the importing country imposes discriminatory tariffs
which pendize market share and cost advantages in order to maximize the rents extracted from the
foreign producers while minimizing the cost to the consumers” When asymmetries are relatively
large, discriminatory tariffs have a negative impact on the welfare of the importing country because
they reduce the value of market share. Other factors can mitigate this effect and are discussed | ater.
Ancther dternative is the standard “learning-by-doing' framework (eg., Badwin and
Krugman (1989), Dick (1991), Gruenspecht (1988) and To (1994b)). With learning-by-doing
current market share is important because it lowers future production costs.  Since learning-by-

doing isimportant in many indudries, | briefly discussthis,

2. TheModd

| congtruct a dynamic mode of imperfect international competition using a two-period
duopoly modd with consumer switching costs. Two exporting countries, with a single firm each,

produce a differentiated product which is exported to an importing country which has no

'See Klemperer (1995) for a comprehensive survey and To (1994a) for a discussion of
switching costs in an international context.

’The related strand of literature on endogenous protection (eg., Bhagwati et al (1987),
Blonigen (1995) and Grossman and Helpman (1994)) aso assumes that government's have the
ability to use discriminatory policy. The current paper is complementary to Grossman and
Helpman as endogenous protection is derived as aresult of the model and not assumed.



production of itsown. | follow Klemperer (1987) closely in my implementation of switching costs
to examine sub-game perfect, optimal import policies with price competition.

In each period, t=1,2, each firm smultaneoudy chooses price (p, j=0,1) and consumers
from the importing country purchase from one of the firms. In addition, at the beginning of the
second period, the government of the importing country chooses a tariff policy, (T, T). One can
eadly alow the importing government to impose tariffs in both periods but this adds nothing to the
anaysis and for smplicity is not considered.®

A different but important assumption is that the government cannot commit to a second
period tariff in the first period. The common justification for this is that governments face a ‘time-
inconsstency problem.” While a government might want to pre-commit to a second period policy,
this commitment is often not credible because once the second period arrives, governments will
want to, and frequently can, pursue some dternative policy.

Consumers from the third country have mass one and are uniformly located on the interval
[0,1] and incur a transportation cost of one per unit of distance. “Transportation costs can be
considered, in part or in whole, to be actua transportation costs and the good can be considered to
be homogeneous. In each period, consumers inelastically demand one unit of the good, produced
by either of thefirms. Consumers reservation vaues are sufficiently large that al consumers buy in
equilibrium but not so large that firms would prefer to forgo al new consumers in order to exploit
captured old consumers. Once a consumer has purchased from one supplier, it is too codtly to
switch to another supplier. Thisis standard and ensures that demand curves are differentiable. At
the end of period 1, mass ni (0,1] of uniformly and randomly chosen consumers leave the market

and are replaced by new consumers. The turnover rate n serves as a proxy for finite switching

*This possibility was included in aprior version of the paper.



cogts with large vadues of n implying that switching costs are smal “on average Consumers
minimize discounted expected price and transportation costs.

There are two exporting countries, 0 and 1, each with asingle firm, 0 and 1, that maximize
discounted profits and produce a spatiadly differentiated product. Firms 0 and 1 are located at O
and 1 and have constant margina costs ¢ and ¢". The government of the importing country
maximizes discounted welfare, measured as the discounted sum of consumer surplus and tax
receipts. | assume that the firms in the exporting countries and the government and consumersin

the importing country have the same discount factor d.

3. The Second Period

Solving the game backwards, | begin with the consumers second period problem.

3.1 TheConsumer'sProblem

In the second period, consumers minimize their second period costs given that they are
either locked-in to some producer or that they are new consumers with no previousties.

First consder the n new consumers. If new consumer i buys from firm O (or 1), i's tota
cost isfirm O's (or 1) price plus the tariff on firm O (or 1) plusi's transportation cost: p+i+T (or p
+(1-i)+T)." Leti bethe new consumer that is indifferent between buying from firm 0 and from

firm 1; i =(1+p-p+T-T)/2. As long as |p-p+T-T|£1, Ofi £1. Firm O sdls to mass ni new

“Note that | have assumed that tariffs are imposed directly on consumers. The results are



consumers and firm 1 sells to mass n(1-i') new consumers. Now consider the 1-n old consumers.

Sinceit istoo codtly to switch, old consumers buy from the same firm. Firm j sells to mass (1-n)q

of the old consumers where q is the number of consumers that bought from firm j in thefirst period.
Firm j's second period demand is equa to the sum of the new consumers that buy from |

and the remaining old consumers that bought from j in the first period.

= . €+ p-p+Ti-ToU
q,=(1-n)g,+n g 5 0 &
e u

where j,k=0,1 and j#k.
3.2 TheFirm'sProblem

Firms maximize second period profits through choice of prices, given their market share
from the first period, and the second period import policy chosen by the home government. Firmj's

second period profits are:

p:=(p.-c')aq @)

Taking thefirst order conditions and solving, the second period equilibrium priceis:

p=ip2ctc (A-n)2q-1), T.-T.
n 3 7 3

Price is increasng in both firm's costs, market share and tax advantage. Subdtituting the

3

equilibrium price, yields second period output and second period profits.

identical if tariffs are imposed instead on the exporting firms.
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Next, substitute equilibrium prices (3) intoi” to compute its equilibrium value.
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This will be required to solve the government's problem. Output and profits are increasing in
market share, cost advantage and tax advantage. To get the non-discriminatory value for second

period price, output, profitsand i, substitute T=T into (3), (4), (5) and (6).

3.3 TheHome Country'sProblem

The home government maximizes second period welfare through its choice of import
tariffs. The importing country's welfare is the sum of gross surplus and tax revenues minus total
consumer costs. The total trangportation cost of al of the new consumers that buy from firm O is
n(i')?/2 and the total transportation cost of al of the old consumers that buy from 0 is (1-n)(q)/2.

Smilarly, for firm 1. Hence, home country welfareis:
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Because of the nature of the Hotelling model of consumer demand, equal changes in the
magnitudes of both tariffs result in a one-for-one tradeoff between consumer expenditures and
government revenues. Thus as long as tariffs are not too high, consumer behavior depends only on
the difference between the tariffs faced by country 0 and country 1. This means that the importing
country only needs to choose this difference and not the magnitudes of the tariffs.
Using the equilibrium values of price, output, profit and i’, | compute the importing

country'sfirst order condition and then compute the equilibrium difference between tariffs.

2(c-c) 2(1-n) ., o
c = (2q,-1)

Equation (8) implies that the home government should increase the tariff that afirm facesif it hasa

T:-T2=- ®

cost advantage or if it has alarge market share. This result dso provides a theoretica bass for
models of endogenous protection which assume that tariffs are increesing in market share

(examplesinclude, Bhagwaeti et al (1987) and Blonigen (1995)).

Substituting this into price, output, profitsand i | get,

. T4 A - .
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Notice that after subgtituting the welfare maximizing second period discriminatory tariffs, cost

(12)

advantages and market share are less vauable than without discrimination (compare equation (11)
to equation (5) when T=T). This maximizes the rents extracted from the exporting firms at the
least cost to consumers. A firm with a cost and market share advantage earns greater profits and
hence more rents can be extracted from that firm. This discriminatory tariff also reduces the
disparity in direct consumer costs (i.e., price plus tariff), reducing consumer transportation costs
incurred.’

Second period welfare is increased by discriminatory import policy since, in generd, the
optima policy, T-T, is non-zero. | show in the next section, however, that because the firm with
the greater market share faces a higher tariff in the second period, market shareis not as vauablein
the first period and as a result, firms do not compete as vigoroudly for first period market share.
With decreased first period competition, total discounted welfare in the importing country may fall

due to the use of discriminatory tariffs.

*Transportation costs are minimized if i =1/2.



4. TheFirs Period

41 TheConsumers Problem

Consumers must decide which firm to purchase from, knowing how firms and governments
will behave in the second period and knowing that if they are gill in the market in the second
period, they are locked-in' to whichever firm they purchase from. Each consumer i minimizes total
discounted expected costs.

Consumer i's discounted expected cost from purchasing from firm O is her first period cost
plus her tota discounted expected second period cost:  pt+i+d(1-n)(p+i+T). Smilarly, if i buys

fromfirm 1. Leti bethe consumer that isindifferent between purchasing from firm 0 and firm 1.

p+i"+d@-n)(p+i"+T:)=p+(1-i" )+d (L-n)(p,+ (1
(13)

Firm O's first period output is g=i since i will buy from firm 0 if i<i”, and from firm 1 if i>i . |
substitute g for i and (9) for p and then solve for firm O's first period demand, g. Firm 1's first

period demand is g=1-q, so firm j'sfirst period demand is,

i 1 k i k i
%:§+|(Q-Q)+d(c-c) (14)

where,
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A non-standard feature of this modd is that first period consumer demand depends on firm costs;

costs enter the demand function through consumer expectations about the future price® Also
notice that | =1/2 if either n=1 or d=0 and | <1/2 if both n<1 and d¢>0; n=1 corresponds to the case
when there are no switching costs. Thus demand is more inelagtic if there are switching costs and

consumers are not myopic.
4.2 TheFirms Problem

Firms maximize discounted profits through choice of first period prices, given that it
anticipates the second period outcome (i.e., the importing government's tariff policy and both firms

second period prices). Firm j's discounted profits are:

p'=p.tdpi=(p,-c ) +d(p,-c ), (15)

Firm j'sfirs order condition is,

ﬂ_pj:-é| _d_mg i+ __d_rn9+%_d_m9 p1
Tp, e n g 2 ng e n g
dmo o
+1 c+98?-——(c c)-—(c c')=0

*Thisis easily be diminated if one assumes that consumers are myopic (i.e., d=0).

10



where, n¥2| (1-n)/5.

Using this, the first period equilibrium prices are;

_ a 1 S\, -h .

J: + b k+ j + k_j
=Tt ppPete)r (c-c) @

where
1 dm I_drﬁ dm

_ 2 n _ n _ 5
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It can be seen by smplifying the expression for b that bl (0,1). After substituting prices, first

period output is;

_1,1[(1-b)(A+g)+h]

2 1+ b

so that firm j's period 1 output isincreasing in its cost advantage.

(c*-c¢') (18)

Recdll that second period tariffs are greater for the firm which successfully captures market
share. As we will now see, this has an adverse effect on first period incentives, giving rise to the

following Proposition.

Proposition 1: In period 1, if |c™-c”| is not too large then, importing country welfare is greater

under non-discriminatory tariff policy.

Proof: Consider first the case when ¢'=c’=0. In thiscase, g=1/2 and p=a/(1-b). Simplifyingp,

11



,_n+d(1-n)(n+2)
pl 5,] '

The non-discriminatory tariffs first period price can be computed by solving the firm's profit

(19)

maximization problem using (5) evaluated at T=T. Thisyidds.

;_3+d(1-n)
p1¢ 3 *

A comparison of the discriminatory price and the non-discriminatory price verifies that the

(20)

discriminatory price is greater. With equal market share and identical costs, the second period
discriminatory price and non-discriminatory price are both 1/n. Since price is greater in the first
period and the same in the second period, welfare must be lower with discriminatory tariffs. Now
snce discriminatory prices and outputs are continuous in costs, welfare must be continuous in
costs. Thisimplies that for any ¢’ in some neighborhood of ¢, welfare must be strictly lower with

discriminatory tariffs. [ |

Proposition 2 says that when foreign producers are relatively similar, discriminatory import
policy actualy reduces home country wefare. With consumer switching costs, there are two
offsetting welfare effects. Thefirgt, satic effect is awelfare gain which arises because grester rents
can be extracted from the low-cost/high-market-share firm. The second, dynamic effect is a
welfare loss which arises because firms expect market share to be pendized in the future. Thus
market share is less valuable, leading firms to compete less aggressvely in the first period. The
overal wefare effect depends on which effect is more important. If there are large asymmetries
between countries, then the static gains from discriminatory behavior become stronger and the

negetive incentive effect becomes less important. On the other hand, if asymmetries are rlatively

12



small, the gatic gains from discrimination are relatively small and thus the adverse dynamic effect
overrides the static gain. When there are switching codts, discriminatory policy reduces the vaue
of market share in the second period and firms do not compete as aggressively for market share in
the first period, resulting in higher first period prices. On baance, welfare may increase or decrease
depending on how important are cost asymmetries.

In addition to the magnitude of cost asymmetries, Dc=|c™-c”], the overall welfare result also
depends on the significance of switching costs, n. This can be seen by considering some parameter
combination for which discriminatory policy is welfare reducing, n and Dc. |f we now reduce the
sgnificance of consumer switching costs by increasing n, it must be that for sufficiently large n,
discriminatory policy increases welfare. To see this, note that in the limit as n® 1, there are no
switching costs and as a result the Gatsios (1990) and Hwang and Mai (1991) results must be true.
Thus there is a tradeoff between the significance of switching costs and the magnitude of
asymmetries so that if switching costs are very important, discriminatory tariffs may have anegative
effect on importing country welfare even if cost asymmetries arelarge.

The existence of a domestic producer can affect the welfare results.  Since discriminatory
tariffs reduce the incentive for foreign firms to compete for market share in the first period, they
have the beneficid effect of shifting first period rents to domestic producers. Thus there are two
offsetting effects -- reduced first period competition, shifts foreign profits to the domestic producer
but reduces consumer surplus. It can be shown with ether a smple Bertrand or Cournot model
that either effect can dominate. In particular, in a Bertrand mode with linear demands and
differentiated products, the effect of increased foreign prices will increase wefare only if foreign
market share is sufficiently smdl. That is, when foreign imports are not insgnificant, the loss in
consumer surplus due to increased foreign prices can outweigh the vaue of increased domestic

profits. Thus, dthough weakened, the negative welfare result can till hold.

13



Finaly, this analys's excludes the possihility that the home government can pre-commit to a
second period import policy at the beginning of the first period. That is, suppose in the first period
that the importing government announces a second period tariff schedule. If this announcement is
enforceable (i.e, some congraint prevents the government from later changing its policy) then
discriminatory policy must be welfare increasing since the government can always commit to a non-
discriminatory import policy.

Note that the discriminatory policies pursued by governments seem to accord with the
prediction that duties will be greater for high market share exporters. For example, anti-dumping
duties are imposed only if domegtic industries suffer injury and domestic firms can be injured only if
foreign producers have achieved dgnificant import penetration. Smilarly, VERs ae only
negotiated once foreign firms have captured a sgnificant share of the market. Findly, programs
such as the GSP and CBI specify an export limit in order to qudify for discounted tariffs. Of these
examples, anti-dumping and VERSs are purely reactive, however it might be argued that the GSP

and CBI demondtrate some degree of commitment.

5. Concluson

The Generd Agreement on Trade and Tariffs bans the use of discriminatory tariffs, but
included in the GATT rules are means for circumventing this ban. Examples include the provision
of preferentid tariff trestment to less developed countries, the enforcement the GATT anti-
dumping provisions, and the use of voluntary export restraints.

While there have been studies which argue that discriminatory tariffs increase importing

country welfare (Gatsios (1990) and Hwang and Mai (1991)), these have used static models that

14



do not consider important dynamic factors. One such dynamic factor is the idea that market share
is important from one period to the next. | incorporated this idea by examining a modd of
internationa trade with consumer switching costs. Using this model, | showed that an importing
country without the ability to commit to a long term policy will choose a discriminatory tariff
schedule that penalizes low-cost producers and producers which have previoudy attained a high
market share. Facing such atariff schedule, foreign producers have a reduced incentive to compete
aggressively for market share.  Although this policy maximizes second period wefare, tota
discounted welfare may be reduced because in reducing the incentive for firms to capture market
share, first period prices are higher.

With learning-by-doing, quditatively identical results follow logicaly from earlier work.
Congder, for example, a two period learning-by-doing model with constant margina costs and
where the exporting countries are initialy symmetric (i.e., margina costs are given by c=c(q) where
g is first period output). In the second period, by Gatsios (1990), and Hwang and Mai (1991),
tariffs are higher for the exporter with the lower margind cost. Since firms are initially symmetric,
thisis the firm which made greater sdlesin thefirst period. Asaresult therr first period incentive to
price aggressvely is reduced. Thus with learning-by-doing, discriminatory tariffs also have a
negative effect on first period incentives.” This negative first period effect has a further negative
effect since second period costs, and as aresult, prices can be higher.

Choi (1995) bears some similarity to the current work. In his three stage game, firms first
choose their production technology. In the second stage, the government of the importing country

choosss its tariff policy. Findly, in the last stage, firms compete in output. With discriminatory

"If the government chooses both first and second period policy, second period policy can be to
subsidize imports (see Gatsios (1989)). However, this does not eliminate the second period policy's
negetive effect on incentives.

15



tariffs, the firm which chooses the low cost technology faces a higher tariff. This discourages the
adoption of more efficient technologies and as a result, prices are higher than under MFN tariffs.
Like Choi, with the current modd, firms make an initid investment (in market share).
Discriminatory tariffs reduce the vaue of this investment, resulting in “underinvestment.” One
important difference between the current work and Choi is that he assumes symmetry at the outset.
That is, prior to making their technology choice, firms are completely symmetric. Thusif firmsare
initidly asymmetric (e.g., one firm has an initial cost advantage) then discriminatory policy will dso
have awefare increasing effect which is stronger the greater the asymmetry.

To conclude, the GATT provides a legd framework by which governments can credibly
commit to a policy of non-discrimination, however, it aso provides “escape clauses by which
governments can discriminate. When dynamics are important, discriminatory policy can have a
negative incentive effect which can lead to reduced welfare, even though in a static sense, such a
policy may be welfare maximizing. Like the other literature on imperfect competition and trade,
the results are sengtive to assumptions.  Thus governments should carefully consider a decision to

circumvent the GATT ban on discriminatory tariffs.
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