A Theory of Gradual Trade Liberalization*

by

Robert W. Staiger
University of Wisconsin-Madison
and NBER

Revised: January 1994

* An earlier version of this paper was presented at the Conference on New Directions in
Trade Theory, Ann Arbor, October 29-30, 1993. | thank Kyle Bagwell, Robert Baldwin, John
Kennan, Guido Tabellini and seminar participants at The University of Wisconsin for helpful
discussions, and Max Corden, Marie Thursby, and conference participants for very helpful
comments.



Abstract

This paper proposes a theory of gradual trade liberalization. | consider countries that
are limited to self-enforcing arrangements in their trade relations. | argue that enforcement
problems associated with the maintenance of low cooperative tariffs are exacerbated by the
presence of resources in the import-competing sector that are (or potentially could be) earning
rents from their sector-specific skills. Intuitively, by being able to transform into rents a
portion of what otherwise would be dead weight loss under a tariff hike, the presence of such
resources makes deviation from a low cooperative tariff to a high tariff more desirable for the
deviating country, and makes punishments under reciprocally high tariffs less painful. Hence,
the presence of rent-collecting resources in an import-competing sector acts as a deterrent to
trade liberalization. But if an initial "round" of liberalization can induce at least a portion of
these resources in the import-competing sector to relocate to the rest of the economy, and if
by not using their sector-specific skills these resources stand to lose them, then the
enforcement issues associated with their presence will also diminish over time, and further
rounds of liberalization are made possible by the effects of the initial round. | formalize this
gradual process of trade liberalization, and explore the consequences of a failed round of

liberalization for the ability to maintain current levels of cooperation.



I. Introduction

There are many questions that arise in the theory of trade policy which presuppose the
view that trade liberalization is a gradual, dynamic pssceAn example of great current
interest is the question of whether the proliferation of regional trade agreements might slow
down or speed up the process of multilateral trade liberalization under the General Agreement
on Tariffs and Trade (GATT), but other examples abound. Trade adjustment assistance is
often defended on the grounds that it helps to facilitate the process of trade liberalization.
Political lobbies and labor unions representing import-competing interests are seen as
retarding the process of trade liberalization, while GATT's most-favored-nation principle is
perceived as spurring it on.

There are even important questions about the dynamics of the liberalization process
itself. The GATT process of on-going repeated "rounds" of liberalization has been credited
with generating the momentum for the successful multilateral tariff-cutting experience of the
post-war period, and has lead to an informal "bicycle" theory of GATT: unless you keep
pedalling, you will fall off (Bhagwati, 1988, p. 41). The bicycle view of GATT also
underlies the concern shared by many regarding the likely consequences of a failure to bring
the (finally completed) Uruguay Round of GATT negotiations to a successful conclusion (see
for example, Economic Report of The President, 1992, p. 193). This concern amounts to the
view that a failure to conclude the Uruguay Round would not simply have meant a
continuation of the status quo, but rather a retreat from existing levels of international

cooperation in trade policy.



While the perception of trade liberalization as a gradual process is pervasive, and
while answers to many of the central questions in the theory of trade policy require that the
process be thought of in this way, we have no satisfactory theory that would yield a gradual
process of trade liberalization as an endogenous outcome. The purpose of this paper is to
provide a theory of trade liberalization in which the process of liberalization is inherently
time-consuming. In the model | present below, partial liberalization today builds the
foundation for the possibility of further liberalization at some point in the future.

My starting point is the presumption that, among countries that are attempting
reciprocally to lower trade barriers, the inability to commit to policies that are jointly optimal
but individually suboptimal is a key ingredient which gives rise ultimately to a gradual trade
liberalization process. The idea tlgggivernment commitment problems can lead to
gradualism in the reform process is not new. Dewatripont and Roland (1992) argue that a
government's inability to commit to its domestic agents not to use information revealed in a
partial reform for the design of later reforms can lead to gradualism in the optimal reform
path. Matsuyama (1990) shows that if a government lacks commitment to an announced
liberalization schedule in a game of timing between it and a domestic industry over when to
invest (the industry) and when to liberalize (the government), then equilibrium liberalization
may be delayed. However, neither paper focuses on the commitment problems that arise
internationally across governments, a focus which | adopt here and which seems particularly
appropriate when considering gradualism in multilateral trade liberalization.

In focussing on the commitment problems across countries associated with

international cooperation in trade policy, | am building on the work of Jensen and Thursby



(1984), Dixit (1987), Bagwell and Staiger (1990, 1993a, 1993b), and others. This work
adopts the view that enforcement issues are central to the dynamic behavior of trade policy in
a world where countries attempt to maintain cooperative trade policies and that, in practice,
the enforcement of agreed-upon behavior under GATT is limited by the severity of retaliation
that can be credibly threatened against an offender by its trading partners. | therefore model
international cooperation in trade policy as necessarily self-enforcing, in that it involves
balancing the current gains from deviating unilaterally from an agreed-upon trade policy
against the future losses from forfeiting the benefits of multilateral cooperation that such a
unilateral defection would imply. What differentiates this paper from those before it and
what, when combined with issues of international policy commitment, leads to a model of
gradual trade liberalization, is that (i) | allow resources to change sectors in response to
changing tariff levels, and (ii) | consider the possibility that the sector-specific skills of

import-competing workers displaced by tariff reductions may depreciate ovet time.

! In an unpublished paper that was brought to my attention after presentation of the first
draft of this paper at the Michigan conference, Devereux (1992) explores the two-way
interaction between trade liberalization and economic growth in a setting in which production
technologies are characterized by learning-by-doing and governments set tariffs in a repeated
game. Although Devereux's focus is on the relationship between economic growth and trade
liberalization, trade liberalization is characterized by a gradual process in his model. However,
gradualism does not emerge as an inherent part of the liberalization process itself, but rather
derives from the gradual process of learning by doing that is central to his model. That is, in
Devereux's model, while thmaximalrate of trade liberalization is gradual, it is independent
of the actual rate of liberalization, depending fundamentally only on the dynamics of the
underlying learning-by-doing process in production: There is thus no link between the depth
of trade liberalization undertaken today and liberalization possibilities in the future. In the
model | develop here, the degree of current liberalization conditions future liberalization
possibilities at each point in time, so that liberalization is an inherently dynamic and gradual
process. | thank Scott Taylor for bringing Devereux's paper to my attention.



Within this setting, | explore how the government's incentive problem associated with
maintaining low cooperative tariffs is exacerbated by the presence of resources in the import-
competing sector that are (or could potentially be) earning rents from their sector-specific
skills. Intuitively, by being able to capture the rents created by the government under a tariff
hike, the presence of such resources enhances the government's temptation to deviate from a
low cooperative tariff to a high tariff while it also reduces the pain of the reciprocally-high
tariff punishment that would follow such a deviation. Hence, the presence of rent-collecting
resources in an import-competing sector acts as a deterrent to trade liberalization. But this
suggests in turn that some initial progress in trade liberalization, which is sufficient to lead to
the relocation of a portion of the existing import-competing workers out of the import-
competing sector, might eventually pave the way for greater trade liberalization in the future,
as the workers who leave the import-competing sector eventually lose their industry-specific
import-competing skills -- and hence their ability to earn rents in the import-competing sector
were the government to return to a higher tariff. It is this dynamic complementarity which |
attempt to formalize in what follows.

The rest of the paper proceeds as follows. In Section I, | formalize the basic
incentive problem for trade liberalization that is created by the presence of rent-earning
import-competing workers in a stationary environment in which workers keep their import-
competing skills even if they are not currently working in the import-competing sector.
Section Il then introduces the assumption that import-competing workers who leave the
sector face the possibility of losing their sector-specific skills, and characterizes the non-

stationary, gradual, process of trade liberalization that results. In Section 1V, | apply the



model to explore the notion that the failure of a round to achieve further liberalization may

lead to a retreat from existing levels of tariff cooperation. Section V concludes.

Il. A Stationary Model of Trade Liberalization
| consider two symmetric countries, a home (no*) country and a foreign(*) country.
Each country chooses import tariffs for its import-competing industry, while its export
industry must operate under the import tariffs chosen by its trading partner. Countries share
identical linear demand®i{3P) for the product of each industry. Production technologies in

these two industries are linear, using labor as the sole input: in each industry and in each
country, one unit of output can be produced by one unit of effective labor input. tWith t*and

denoting the (specific) impediments to trade into the import-competing industry of the home

and foreign country, respectively, with,, w,, w,;, awj‘ denoting the local wage per unit
of effective labor in the import-competing and export sector of the home and foreign country,

respectively, and witt®,, P, P,, an@,

X

denoting the local price of the import-competing

and export good in the home and foreign country, respectively, | have

w, = P, w, = P, Wy = Pni wy = Py (1)
P =P +1; Pp =P, +1* (2

provided thatt and:* are non-prohibitive. Finally, in addition to its export and import-

competing industries, each country has a large rest-of-economy sector.



There are three types of labor in these economies. First, there are workers that are
particularly well-suited to work in the import-competing sector of their economy. Each of
these workers is endowed with 1 efficiency unit of labor which is equally productive in the

import-competing sector or in the rest-of-economy sector, but each such worker is also

endowed withy efficiency units of labor reflecting sector specific skills, i.e., worth nothing

outside the import-competing sector. | assume that there/@tey) such workers in each

economy (and thus that their effective supply when employed in the import-competing sector
is e), and refer to them as "import-competing” workers. In addition, each economy has a
large supply of workers endowed with no sector-specific skills, which | refer to as "rest-of-
economy" workers, who are endowed with 1 efficiency unit of non-sector-specific labor, and

whose supply into the import-competing sector is infinitely elastic at the fixed rest-of-
economy market wage . Finally, production in the export sector of each economy also

requires special skills. | assume that each economy is endowed with E effective workers with
such skills, and that there is no possibility of intersectoral labor movement in or out of this
sector.

These assumptions allow me to focus on resource movements into and out of the
import-competing sector, and in particular on the issues raised when such resource movements
are an integral part of the process of trade liberalization. | ignore for now the analogous
resource movements that would arise into and out of the export sector, and comment on their
importance in the conclusion.

Each country's effective labor supply curve into its import-competing sector--and hence

its supply curve for the import-competing good--will look as depicted by the dashed line in
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Figure 1 labeled S. The e effective import-competing workers will choose to locate in the
import-competing sector at an import pricewf(1+y) or greater, and would choose to locate
in the rest-of-economy sector otherwise. Rest-of-economy workers would choose to enter the
import-competing sector at an import pricewf  or greater. Figure 1 also depicts the linear
product demand curve for the import-competing good by the dashed line labeled D, drawn for
the case in which the price of the import-competing good would rise to  in the absence of

trade. The difference between these two is the country's import demand, and is represented in
Figure 1 as the solid line labeled M.

I will be interested in the case where, facing free trade, a portion of a country's
import-competing workers would choose to locate in the rest-of-economy sector. In fact,
though inessential, it will prove convenient to assume that free trade would be just sufficient
to induce all import-competing workers to locate in the rest-of-economy sector. This amounts

to the assumption that each country's export sector is endowed with enough labor to satisfy

the demand from both countries at a world pricesgfl +vy) , or
_ B w
E=2(a - B 1+Y) (3)

Figure 1 depicts the export supply curve under (3) by the solid line labeled X. The other
cases, in which (3) is violated with an inequality in either direction, are analytically messier
but not qualitatively different.

It is now straightforward to establish that equilibrium domestic prices as functions of

T andt* are given by



w for e/Pp + 2Y % <

T<T

1+y

_ W 1-e/p 2Y & 4

P (1) ={ T+7) e for e/Pp <t < e/p + Tey 4)
(1?” for 0 <1 < e/f

w- T for e/P + 12+Yyi/st*s?
o w _ t*+e/P . 2y —

P (t*) ={ Ty 5 for e/Pp <t* <e/p + Loy % (5)

(12” -t for 0 < t* < e/P

wheret = (E - o + Bw)/B is the prohibitive tariff, and witR, (t*) aref(tr)  defined

symmetrically. Finally, domestic welfare is measured as the sum of consumer surplus,
producer surplus, and tariff revenue in the import sector, and consumer and producer surplus

in the export sector, or

a/p Pp(t)
wit,t*) = (¢-BpP)dp + f edP + 1 [E - (a-BP)(1))]
P,(t) W/ {1+Y)
(6)
/P P (")
+ f (6-PpP)dp + f EdP
Py(t*) 0

with foreign welfareW*(t*,t) defined symmetrically.
A. Static Tariff Setting
I am now ready to derive each country's optimal tariff. For simplicity in what follows,

| restrict my attention to situations where a country's optimal tariff leads to import prices of



w, i.e., prices which would bring a portion of the (infinitely elastically supplied) rest-of-

economy labor force into the import-competing sector. This amounts to a restriction on the

maximum size of e ang¢ , in particular that
o 1+3Y o=
S T S v 7
€<y T zam P )

Under (7), a country's optimal tariff will be equivalent to that which maximizes tariff revenue,

and is given by

T, = E%ﬁgﬂﬁ - %/2. )

Moreover, with the two goods markets independent and with export taxes ruled out by
assumption, optimal tariff choices are independent of the tariff choices of one's trading
partner, as (8) indicates. Thus, defining thatistariff game to be the game in which each

country simultaneously selects an import tariff to maximize its own welfare, the Nash

equilibrium of the static tariff game occurs when each country selects
gV =1/2. 9)
Despite the simplicity of this set-up, it still yields the essential elements that | will

need to study the process of cooperative trade liberalization. In particular, it is readily

established using (6) th@(t=t/,t*=t/) is strictly decreasing’in  tfe(0,7) , so that the

static tariff game leads to a Prisoners' Dilemma: both countries are better off with symmetric

free trade, and monotonically better off with any symmetric move toward free trade, but in



the Nash equilibrium both countries impose positive tariffs and suffer the consequent drop in
welfare.

This is illustrated in Figure 2, where the domestic gains from trade associated with the
import and export good are depicted in the top left and right panel, respectively, and the
lower panel depicts domestic and foreign tariff reaction curves. Under reciprocal free trade,
the gains from trade for the domestic country amount to the area under its import demand
curve (mm,msm, in the top left panel) and the area above its export supply cupg.(in
the top right panel). Under the domestic optimal tariff, the additional gains from importing
are given by the net tariff revenue collected from abroad minus the dead weight loss
(m,m;m,m; minus mmym,m, in the top left panel). Facing the optimal tariff abroad, the
reduction in the gains from exporting are given by the net import taxes paid to exporters and
the dead weight loss XX, plus xx,X:Xs in the top right panel). Taken together, when
both countries impose their optimal tariffs, the losses in each country's export market
outweigh the gains in its import market, with the net loss for the domestic country amounting
to the sum of the dead weight losses it incurs in each marketfiym, plus xx,x:X;). The
lower panel of Figure 2 depicts domestic and foreign tariff reaction curves, with domestic
indifference curves reflecting the relative welfare rankings associated with reciprocal free
trade, unilateral optimal tariff setting, and Nash equilibrium tariffs in the static tariff game.

B. Dynamic Tariff Setting

Suppose now that, starting from their Nash tariffs, countries were given the

opportunity to cooperate in tariff policy, subject only to the condition that this cooperation be

self-enforcing. Such an opportunity might arise with the establishment of an international

10



organization such as GATT, which has the ability to coordinate multilateral reductions in
tariffs but no independent ability to enforce the agreed-upon reductions. | analyze such an

opportunity by considering now aaibnary dynamic tariff game, which is defined by the

infinite repetition of the static tariff game just described. | refer to this games as stationary
because none of the model's parameters change through time. In particular, | maintain the
assumption for now that import-competing workers who choose to leave the import-competing
sector as a result of falling levels of protection nevertheless maintainytheir  units of import-
competing sector-specific skill if ever they wish to return to the import-competing sector.

| focus on a particular class of subgame perfect equilibria for the stationary dynamic
tariff game, in which (i) in equilibrium, the two countries select the same import tariff in each
period, and (ii) if a deviation from this common tariff occurs, then in the next period and
forever after, countries revert to the Nash equilibrium tariffs of the static tariff game. | define

the nost-cooperative equilibrium of the stationary dynamic game as the subgame perfect

equilibrium which yields the lowest possible equilibrium tariff while satisfying (i) and (ii).

The corresponding tariff is called theostcooperative tariff for the stationary dynamic tariff

game?

In a dynamic model, countries have the possibility of supporting a cooperative tariff,

¢ < 2% since any attempt to raise one's current-period tariff will be met with the retaliatory

2 Forms of punishment other than infinite Nash reversion might be considered, some of
which could support greater levels of cooperation. However, the qualitative nature of the
non-stationary behavior of cooperative tariffs derived below is unlikely to be affected.
Moreover, infinite reversion is not entirely implausible as a representation of actual tariff
wars. As one example, the high U.S. tariffs on imports of light-duty trucks imposed as a
result of the "chicken war" with the European Community in 1963 are still in place 30 years
later.

11



(Nash) tariff from one's trading partner in future periods. Thus, a cooperativettariff =~ can be

supported in an equilibrium for the stationary dynamic tariff game if the one-time incentive to
cheat is sufficiently small relative to the future value of maintaining a cooperative relationship

with one's trading partner.
If a country cheats, it will deviate from® and select its best-response Nash #3riff,

With this, the fundamental "no defect" condition which formalizes the intuition above can be

written as

w(t=T¥%,1%=1t°) -W(1=1¢,1%=1°) < [W(t=t¢,t*=1°) -W(t=2",1t*=T%)] (10)

1-6

where 6¢€(0,1) is the discount factor between periods. It will be convenient in what follows

to write this condition in the slightly different form of
W(t=1°,1*=1°) > (1-8) W(t=tY,t*=1°) + dwW(t=%Y¥, t*=tY) = v(t*=1°,8) (11)
The right-hand-side of (11), which | denote B{t*=1°6) , is decreasingf in & ferl

and t¢ < t¥ | and decreasing ih  faf < ¥  because a country's welfare is decreasing in

the tariff of its trading partner.
In what follows, | will be interested in cases where the most cooperative tariff

satisfying (11) leads to the relocation of at least some of the e import-competing workers, all
of whom by (7) are content to stay in the import-competing sector uifder . This requires
that the equilibrium domestic import price under the most cooperative tariff be equal to

w/(1+y) which, according to (4), implies that the most cooperative tariff must satisfy

12



< e/p =% (12)

This will amount to a restriction on the minimal sizedof  which | will characterize

momentarily. Under the restriction (12), it is easily checked from (6) that

w(t=t¢,1"=1°) = B[(7)2 - ( w_yz - (9% (13)

_AN —x_ANy _ Q2 _ 1Y 2 Y ew _ (?)2 14
W(t=%V, t*=%0) {B[(@) 1+Y(W) + Ty B 5 ] (14)
_ _ _ 2 y242y-2 — w (t)?
w(t=%Y,1*=1°) = pL(2Z) +Y—Y2(W)2 + X Wieg) +
1+ 4
P' 2(1+y) Y B (15)
e Wy e, (192
( B 1+Y)t e ]
The determination of the most-cooperative tafife[0,%] is now illustrated in Figure
3. From (13),W(z=1%t"=1°) is decreasing and concave&-in avef0,7] , While from

(11), (14) and (15)M(x*=1%8) is decreasing and convextin over this range. For
& =1, W(t*=158)=W(r=tV,t*=t") and N(z*=1,8) must intersect the y-axis of Figure 3
below W(t=0,7=0) . Fordé of this magnitude, free trade can be supported in the stationary

dynamic game, since the incentive constraint (11) is met with strict inequality=fdr=0

As & is reduced from 1V(t*=1%6) shifts up in Figure 3, and its intersection with the y-axis
rises aboveW(t=t",t*=t") . The criticad below which free trade cannot be supported is
defined implicitly by W(z=0,t*=0) = W(t*=1°=0,8) . Asd is reduced fror, V(t*=1%5)

13



continues to shift up in Figure 3, and its intersection Wit =1¢,t*=1°) yields

monotonically increasing values f&, . It can be shown that there exists a chitical

defined implicitly by W(t=%,t*=%) = W(t*=1°=%,8) such that the most cooperative tariff in

the stationary dynamic game with discount factor tis= % . Figure 3, then, depicts the

determination oft ;e(0,¥) under the assumption tha(5,5)

In what follows, | concentrate on discount factors in this range, because | am

interested in trade liberalization which (i) would induce some of the resources originally

located in the import-competing sector to relocate (which reqdires ) and, (ii) cannot be

"completed” in a single "round" of tariff cuts (which requitks< & ). The next section

introduces non-stationarity into the model in an attempt to remove the quotes from (ii) above.

I1l. A Non-Stationary Model of Trade Liberalization

A

The movement fromt™ to £{ illustrated in Figure 3 could be thought of as

S

representing the process of trade liberalization that comes about when countries move from a
non-cooperative to a cooperative trading regime. The problem is, it's not much of a process,
or at least not one that ought to take any time.

However, the elements of a non-trivial process of trade liberalization, with current

liberalization setting up the prospects for further liberalization sometime in the future, do

14



suggest themselves if one considers the impact of a drop in the supply of import-competing

workers (e) on the sustainable stationary cooperative tfiff . Using (13), (14), and (15),

defining T, = ¢, /B in analogy with (12), and referring to FigureW&t=1°,1"=1°) is

unaffected by a change from ® e, € > e, for 1%[0,%7,] while V(z*=t%6) would shift

down with the drop in e, leading to a fall #f . Recalling thét) is simply a weighted

average of welfare under defection and under Nash punishments, the downward Ejijt in

as e drops reflects the fact that high tariffs become less desirable as their capacity to generate
rents diminishes.

Thus, in this stationary dynamic model, resources in the import-competing sector that
are (or could potentially be) earning rents from their sector-specific skills limit the degree of
attainable trade liberalization. The intuition for this result is that, by being able to transform
into rents a portion of what otherwise would have been dead weight loss under a tariff hike,
the presence of such resources makes deviation from a low cooperative tariff to a high tariff
more desirable for the deviating country, and makes punishments under reciprocally high
tariffs less painful. But this in turn suggests that liberalization, which leads to the relocation
of some of the existing import-competing workers, might eventually feed back upon itself and
pave the way for further liberalization, if the workers who leave the import-competing sector
eventually see their industry-specific skills from the import-competing sector--and hence their
ability to earn rents in the sector should the government return to a higher tariff--depreciate

over time from lack of use. This is the logic underlying what follows.

15



I now assume that each country's import-competing sector beging \(ithy)

workers, each of whom owns 1 unit of effective labor equally efficient in either the import-
competing or rest-of-economy sector, and  units of effective labor tailored for use only in

the import-competing sector. In any period, after observing the foreign and domestic tariff
choices for that period, any worker currently in the import-competing sector may choose to

leave the sector and work in the rest-of-the-economy sector where he would receive the
market wagew . However, should a worker choose to leave the import-competing sector,

then in every period that he is gone from the import-competing sector, there is a constant
probability A that his specific skill in the import-competing sector will depreciate to zero.

Once this depreciation occurs, the worker's effectiveness in the import-competing sector
becomes like that of all other workers currently in the rest of the economy, and he amounts
to 1 unit of effective labor in either the import-competing or rest-of-the-economy sectors. |
assume that the possibility of skill depreciation occurs at the beginning of each period; that all

workers currently in the rest-of-the-economy sector who ended the previous period with their
import-competing skills in tact either loose or keep their  units of import-competing skill

together; that whether these workers keep or loose their skills becomes common knowledge
immediately after it is determined; that, after observing this, foreign and domestic
governments then set tariffs for the period simultaneously; and that, observing those tariff
choices, workers then choose where to locate for the period's production.

If equilibrium protection in the import-competing sector moved non-monotonically

through time, an import-competing worker's sectoral location decision would now involve

16



potentially complex intertemporal calculations, since the possibility of sector-specific skill
depreciation while outside the import-competing sector creates an option value to staying in
the sector. To avoid this complication | will stick to cases of monotonic trade liberalization,
leaving nonmonotonic movements as an interesting area for future work.

In order to characterize this nonstationary model, | now define #edftthe import-
competing sector by the effective import-competing labor supply, e, remaining in the economy
at a point in time, i.e., the effective labor force in the economy that, at a moment in time, still
retains the import-competing skill. Let i = 1,2index the history of states, so thatdenotes
the initial state of the import-competing sector, andemotes the state after i-1 episodes of
skill depreciation. By an episode of skill depreciation, | am referring to a period in which the
most recent cohort of import-competing workers who have chosen to work outside the import-
competing sector as a result of the preceding "round" of liberalization lose their sector-

specific skills.

In analyzing this an-stationary dynamic tariff game, |1 then examine a class of

subgame perfect equilibria in which (i) along the equilibrium path, and for any given state of

the import-competing sector, the foreign and domestic countries select a common impotf tariff

at all dates associated with that state; and (ii) if at any point in the game a deviation from the
equilibrium tariff for the corresponding state occurs, then in the next period and forever
thereafter the two countries revert to the Nash equilibrium tariffs of the static tariff game.

To solve this non-stationary model recursively, | will restrict my attention to cases in

which free trade is achievable in a finite number of states, or "rounds" of liberalization, with

17



the number denoted by®nOnce again, this amounts to a restriction on the minimum valde of
for a given g and it ensures that will also satisfy (12) for each i = 1,2,n-1 (if e didn't
satisfy (12) forie{l,2,...n-1} , then liberalization would end after thedund with a positive

tariff). Given this, | look for the mwst-cooperative equilibrium, and solve for the

corresponding _wst-cooperative liberalization path,{%,%5,..4}, in a recursive fashion starting

with round n-1 and requiring that each incentive constraint bind back to round 1.

As before | restrict gto satisfy (7). Sincer,,;,  can only decline from(kedo not

allow workers to obtain the import-competing skill if they don't have it, nor would they have
an equilibrium incentive to do so), this means that the Nash tariff, to which a country would
defect if it so chose and to which both countries would revert after a defection, is state-
invariant and continues to be defined by (8). Finally, note that, given these restrictions and
the monotonic liberalizations on which | focus, import-competing workers who contemplate
leaving the import-competing sector in a given period need only base their equilibrium
decision on that period's tariff choices, since equilibrium tariffs will only fall in subsequent
periods.

I now need to distinguish between the effective supply of workers with import-

competing skills who are employed in the import-competing sector and the economy-wide

effective supply of such workers; e Denoting bye, the effective force of workers with

® Hence, for a period in state i, tHeround of liberalization has occurred, and
governments are waiting for the state to change, i.e., for an episode of skill depreciation, so
that the T+1 round can proceed.
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import-competing skills that choose to remain in the import-competing sector for a given
period in state i after domestic and foreign governments have set their tariffs for the period, it

is direct to calculate that
€, = pt§ i=1,2,...,n (16)
along the equilibrium path. Moreover, since these  workers will be the only ones to retain

their import-competing skills when the state of the import-competing sector advances to i+1,

i.e., when the skills of the, e €, workers who chose to leave the import-competing sector
as a result of the liberalization in round i depreciate, they define that state:

€. = € i=1,2,...,n"1 (17)

i=1,2,...,n-1 (18)

While (16) and (18) depict the allocational decisions of import-competing workers and
the state of the import-competing sector as a function of current and lagged equilibrium

tariffs, respectively, | also need to consider the behavior of workers if either country were to

deviate from the equilibrium tarift; and plag® . If workers observed a government

playing ¥, then all workers with import-competing skills in the deviating country would

return to enjoy the rents in that period and in all future periods. However, all workers with
import-competing skills in the other (non-deviating) country might not return in that period to

the import-competing sector, since their government is still (for that period) playing a low
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cooperative tariff at which they can not all earn the reservation wage. However, if these
workers choose not to return until their government reverts'to next period, they risk
loosing their import-competing skills. In what follows, | assume that this latter effect
dominates, so that in the event that either country is observed td¢’blay , all import-

competing workers with import-competing skills in both countries return to their import-
competing sector. This assumption allows me to avoid asymmetries across countries that
would add further to the complexity of the problem, but the assumption is otherwise

inessential. | thus have

€; = e, if t=%Y and/or t*=%V. (19)

Now consider the welfare associated with the various tariff choices. In the stationary

model of the previous section | defind(t=1%1t*=t%) W(t=1t"V,1*=1"), and

W(z=t¥,1*=1° in (13), (14), and (15), respectively. In that model, e played the rolginf e

the present setting. Everything else is the same. Thus, using (13), (14), (15), (18) and (19), |

have
W (x9)° (20)
=1¢ *=1¢ = g 2 - w 2 _ 1 = , ¢ ¢
W, (t=t5,t*=t3) = BI[( @) (1+Y) > 1 = w,(t5,t3)
_EN grop c - G2 _ 1-y Y W (g©
W, (=%, t*=%V, e.(151)) = B [( @)2 Try w)? + Ty @el(tl_l) o
- (?8)2 :| = Wi({c‘N,%N,tl_l)
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- + g€ c - o (y?+2y-2) — Y Wi _
W, (t=t¥, 1" =t5,e,(154)) = BI( @)2+ 2 (o) o w) 2+ Toy [5 (t5.1) @)(22)
_ _ cy 2
¥ (‘ZL)z ) (%_lrﬁY)Tﬁ * (Tzl) 1= Wi("C\N,‘Cf,‘Ef_l)

To derive the incentive constraint analogous to (10), | now defindn& discounted welfare

under cooperative tariffs into the infinite future as viewed from a period in state i, by

= MW, (t5.0,15) + AW, (150, 7502)
+ AW, (TS, thes) + b F 8 (-, (25,15 + L. b
+ 6 (1-M W, (v5.1,75.) + AW, (1502, 75.) + ...}

+ 6 (1-M)w,,, (151,75 + ..o P 8-, (§, D)

+

SAw, (v, t5.) + 0w, (5., 75.,) + ... )

+

S(1-M){w,,, (150, t5) + ... PP+ 8(1-4) {w, (1§, 19

+

SAlw,, (t5. 1, t5) + .o b+ (a-A)w (25, 1) + ... H
where | adopt the convention thaf; = 7,  aWg, = W,  fanj> The incentive

constraint fort; , & {1,...,n} is then

Wi(leT_?lqu—l) - Wi(‘Clc',Tlc') < Z-‘%Wi(%leNlrlq—l) (23)

1

Starting with round n, (23) defines the ranget§f, that is consistent with

$°(t,1)=0. For i=n, future tariffs are stationary (at zero) along the equilibrium path, and Z

is simply %Wn(r%@,t;:@) . Thus, (23) becomes
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(1-8) W, (TN, £5=0,154) + dW, (2, 27, 17;) (24)

Using (24), and noting that the left-hand side of (24) is independetjj_pf while the right-

hand side is increasing it} _; %.(t.;)=0 is attainable 0r,e[0,7._,] vmj;—h1 defined
implicitly by
W, (£5=0,%85=0) = (1-8) W, (2Y,%85=0,15,) + W, (Y, %Y, 15 ,)

To characterize the most-cooperative tariff for earlier rounds, it is useful to rewrite the

incentive constraint in an alternative form:

Wi(fN,Tf,Tf_l) - Wi(Tfl‘Ug) <
_ 6
1-6(1-A)

I TR
T

( ]{(l_)\-) Wi(rlql Tf) + A’[Wi+1(rlq+ll 11€+1) + Z_i+1:|} (25)

~ c
NI tNI ti—l)

With some manipulation, (25) can be shown to be equivalent to (23). For i=n-1, (25)

becomes
ooy (252, 750) > (28O [(18) w, L, (87,05, T80) +87,, (B2, 8%, 78,) ]
_ @)\- AC: AC‘:
15 W, (T,=0,%,=0) (26)

Using (26), and noting that the left-hand side of (26) is independet_pf while the right-
hand side is increasing it,_, , the maximwjl,  consistent @, _,(t,_,)=0 , denoted

by ¢, , is defined implicitly by
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W, (e, ve) = (220 A) (g s)yw (8,75, ,75,) +8W,_, (R, %Y, 75,) ]

1-6 n
dA

Then for t, se[t, T, 0l, %o (ti_,) is defined by

[ 1-8 (l—}\.) 1

Wyy (g1, 85) = T8 1-8) W, (R, 85, ,75,) +8W,_ (RY, 8%, 75.,) ]
- %Wn(%gso,%gsm (27)

Since the right-hand side of (27) is increasingein, while the left-hand side is independent

of t,_,, and since at,_, the right-hand side of (27) must decling ip at a faster rate than

the left hand side of (27)%, ,(t,,) is increasing1f,

Finally, for ie {n-2,...1}, | use the fact that (23) must hold with diyaat £;(t;_;) for
ie{n-1,...,1} along the equilibrium most-cooperative liberalization path. Thus, evaluating (23)

for i+1 at £/,,(z;) , multiplying both sides byi , and subtracting it from (25) for i,

1-6(1-1)

with ie{n-2,...,1}, yields
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Wj(tlltl) 2 [76(1_)\.) :|[l7|]j(‘c Itllrl—l) Wi(rlltl)+ 1_6 W_i(t /T ltl—l)]
-, (R, 25, (D) 1) ¢ =, (RY, 8V, 19) ]
l_)\. i+1 7 v I+l i/ 1 Vvi 1_5 i+1 ’ r Y1

U; (t5,75-1)

(28)
for ie{n-2,...,1}. Starting with i=n-2 and working back to i=1, | can then defijér;_;) by
Wi (25,89 = U (85, v5,)  for tigelrf, 8] (29)
with ¢, defined by
W, (T_flt_f) = U; (T_fla)
Again, sinceU( ) is increasing im;_;  whil#(z{,t;) is independent®f , and since at

£{, U() must decline im; at a faster rate thBf(z;,7;), £{(t;_,) is increasingfin

as Figure 4 depicts. It can also be shown that

£5(t5.) = 25, (15 for ief{2,...,n} (30)

This ensures thati(t;_;) is continuous over the entire intefyaf]

Figure 5 depicts the most-cooperative trade liberalization path starting from acfariff

under the assumption that free trade is achievable frpm in n rounds of liberalization. The

left hand quadrant depicts;(t; ;) as a continuous and increasing function lying below the
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45- line. The figure illustrates @,  which can be liberalized in 6 rounds. The right hand

quadrant displays the most-cooperative path of liberalization, startingdgom , that is implied

by £{(z;.;). The initial liberalization fromr, td; induces a portion of the import-

competing workers to leave the sector and move to the rest of the economy, where their
import-competing skills are at risk of depreciating. Once their skills depreciate, and the

workers lose their ability to seek rents in the import-competing sector in the event of a return

to high tariffs, the enforcement issues associated with sustaining the tarifftfevel are

mitigated, making possible the next round of liberalization, which results in tariff reductions

to 4,. This round of liberalization induces a portion of the remaining import-competing

workers to leave the sector and move to the rest of the economy, placing their import-

competing skills at risk of depreciating, and the process of liberalization continues.

IV. The 'Bicycle' Theory
In the previous sections, | developed a model of trade liberalizing rounds in which the
process of trade liberalization is gradual. All else equal, the greater the amount of rent-
generating resources that will be displaced when the liberalization is completed, the longer
will be the process of liberalization, and the greater will be the number of rounds required to
bring it about. In this section, | return to one of the central questions which motivated this
paper, and examine the implications of the "failure" of a round for current levels of

multilateral tariff cooperation. As discussed in the Introduction, there is a widely held view
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that failure to move forward in multilateral liberalization will not simply mean the end of
further liberalization, but must lead as well to a retreat from present levels of cooperation. |
now examine that view within the context of the model developed above. In particular, | ask
whether the achievements of the previous round can be sustained in a period in which the
(premature) end of the liberalization process becomes apparent.

In the model developed thus far, new rounds occur whenever import-competing
workers who have left the import-competing sector as a result of the previous round's
liberalization lose their import-specific skills, and hence lose their ability to earn rents in the
import-competing sector in the event the government were to renege on the promise of low
cooperative tariffs to which it agreed in the previous round. This reduction in the rent-
generating potential of tariff hikes relaxes the incentive constraint that defines the most
cooperative tariff in any period, and allows countries to liberalize further.

I now introduce the assumption that both governments must also have the "political
will" to engage in a new round of tariff liberalization: without this political will, the slack
created in the incentive constraint by the process | have modeled above would go unused in
supporting further liberalization. While admittedly ad hoc, the introduction of political will in
this way allows me to consider the possibility that the necessary conditions for a successful
round might one day fail to materialize. In particular, | assume that governments begin the
process of liberalization in possession of this political will, but that in each period, after the
state of the import-competing sector for the period is revealed, there is a constant probability
p that the political will for further liberalization in future rounds is permanently lost, and

therefore that there will be no further liberalizing rounds in future periods, i.e., tariffs will
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remain stationary at the lowest level sustainable at that time. The timing of events and
decisions in the rest of the period is otherwise as before: first the state of the import-sector is
determined; then the state of political will is observed; then, governments set tariffs for the
period; and finally, workers make their allocation decisions.

It is apparent that | can no longer restrict my focus to monotonic liberalizations, since
the question | address now is whether a retreat from the progress of previous rounds is
inevitable when it becomes known that future rounds are impossible. However, | continue to
restrict my discussion to cases in which such a retreat, if it were indeed to occur, would be
sufficiently small to leave some of the import-competing workers whose import skills remain

intact still choosing to work outside the import-competing sector. This will ensure that, along
the equilibrium path, domestic import-competing prices continue to be fixef(hty) , and

therefore that workers' allocation decisions continue to depend only on the present-period's
tariffs.*

Suppose, then, that wigh > 0 and fixed, the initial ,ewas such that the most-
cooperative liberalization path would take n rounds to complete (reach free trade) if it did not

end "prematurely” (if governments did not loose their "political will* before the last round

was completed). | continue to defirig as the most-cooperative tariff sustainablein the i

state of the import-competing sector, given that political will for further liberalization still

* That is, | characterize cases where any equilibrium retreat from liberal trade policies is
sufficiently small that it does not undo more liberalization than was achieved in the preceding
round. This will ensure that workers who would care to reverse their allocation decisions and
return to the import-competing sector are limited to those that were displaced by the
preceding round and therefore still possess their import-competing skills.
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exists. Witht;, denoting the stationary cooperative tariff that can be supported in the event

that the process of liberalization ends prematurely in stag(tyf_l) is defined implicitly by

the incentive constraint that must hold in a period when political will has been lost, but the

import-competing sector is still in state i:

8 [W; (51, Ta1)
1-6 (31)

- W (R, 2Y,15.0)] = X, (t5;,T5-1)

A c c c c
Wl"(tNltSilTi—l) - Wj(tsiltsi) <

Defining K; analogously to Zin the previous section, the incentive constraint for

v, i e {1,..n}, given that the import-competing sector is in state i and governments still

maintain political will for further liberalization, is given by

AN S 1S ) — w. (1S € 5 - - (S, TS
Wy (B, 15,15 - WD) < Iy = 11(1-2) (1-p) W, (25, 79)
+ (l_)")pwi(%gi(rg—l)l%gi(Tf—l)) + A'pWi’+1({l7\.:_7£+1(17§)l{r\gi+1(‘l7(1€)) (32)
* (1) Wiy (1500, T60) + K]} = W (7,89, 28)

_ c ¢ c
= Ri(ril Ti-1s Ti+1;Ki+1)

Written in a form analogous to (28), (32) becomes
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A

w, (15,15 + L Wiy (800 (79) , 85000 (1))

1-p 1-A
1-86(1-A) (1—p) AN ~C _C c _c
> [ 1w, (2%, v5,v5-1) — W;(t5,7t5)
1- 1-
@6( A) (1-p) . (33)
+ 1—_6W1(?NI%\NIT§—1)] - 1—_A’[W1+1(%lef+l(t§) ,Ti)
+ iwn (R &8 9] - Py (2. (2S.,),1%(25.))
1_(5 i+1 ’ r Vi l_p i S1 1-17 1 vg1 1-1

As in the previous sectiorf, (v,-,)=0 arif_(v,,)  can be characterized using (32),
while £i(t;)for i € { n-2,...,1 } can be derived recursively using (33), starting with i=n-2
under the knowledge that free trade is reached in'th@und. Figure 6 depict§;(t;_;) in

an analogous fashion to its depiction in Figure 5. But (31) deterniif{e$.,) , and the
qguestion of whether existing tariff levels can be sustained when the liberalization process

: > . :
arrives at a premature end amounts to whetfér;_) = ti(ti) for ie{l.,n} , or,

using (31) and (32), whether

~ " ~ 73 ~n > ~
Ri(R5(T51) , 150, 25 (R9) /?K"+1(T§) ) < Xi(Tgiftf(Tg—l) ) T5o1) (34)

since ati;, R( ) must decline im{  more slowly than the left-hand side of (32).

It is clear that the maximum,_,  from which free trade can be reached irf'the n

round, t,_; ,

is equal to the maximunj_;,  from which free trade could be sustained ifi the n
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round in the event political will for future liberalizations were lost, denoted by in Figure

6. This reflects the fact that, with the nth round achieving free trade, the political will for
future rounds of liberalization is irrelevant. However, under my assumption that any
equilibrium retreat from liberal trade policies does not undo more liberalization than was

achieved in the previous round, it is straightforward to prove by contradiction using (34) that

To(tiy) > Ti(xr,) for ©;_je[t,_,,Tol, since the discounted expected benefits of maintaining

cooperation along the equilibrium path, given that future liberalization frfgri_;) is

expected--the left-hand side of (34)--must be greater than the discounted benefits of

maintaining stationary cooperation &f(t;;)  --the right-hand side of (34). This is depicted in

Figure 6. The right-hand panel depicts the most cooperative liberalization path for a
hypothetical case taking three rounds to complete by the solid line, while the implications of a
loss of political will after the second round are depicted by the dashed line. Hence, the
political will for undertaking further liberalization is required to sustain current levels of
liberalization. Put differently, a premature end to the liberalization process must lead to a

retreat from the levels of tariff cutting achieved in previous rounds.
V. Conclusion

I have presented a model of trade liberalization in which "gradualism” is an

endogenous outcome. In order to do this, | have adopted many simplifying assumptions along
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the way. Some of these assumptions are inessential for the results, but others are clearly
more substantive. In this section, | close by commenting on two of the more substantive.

First, | have focused on the resource movements in and out of import-competing
sectors during the process of liberalization, but have ignored the analogous resource
movements with regard to export sectors. If resources moving into the export sector must
attain sector specific skills from which they then earn rents, the process | have modeled in the
import sector could run in reverse in the export sector, eventually putting a halt to
liberalization when the rent-earning resources in the export sector grow sufficiently large
relative to the shrinking rent-earning resources in the import-competing sector. This
possibility might be attenuated somewhat if one thinks of investments in the skills of the
expanding industry as less industry-specific than those tailored to what is now a declining
industry. But it is still an important consideration that | have ignored.

Second, | have maintained the assumption throughout that the resources moving out of
the import-competing sector over time are atomistic. This is important, since knowing that
today's departure of workers from the import-competing sector will set the stage for
tomorrow's liberalization would generally give those workers who remain in the sector today
an incentive to prevent the departure of their co-workers. In the formal model developed
here, there are no workers earning inframarginal rents along the equilibrium liberalization
path, but more generally such rents would be earned, and those earning them would have an
incentive to "organize" to reduce the rate at which workers leave the import-competing sector,

and thus the rate of future tariff liberalization. Consideration of non-atomistic import-
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competing resources would surely complicate the model, but would provide an interesting and

important extension.
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