TradeLiberalizationandTradeAdjustmentAssistance*

by

K.C.Fung and RobertW.Staiger

UniversityofCalifornia TheUniversityof Wisconsin at

SantaCruz andNBER

Revised:August1994

* WethankBillEthierandparticipantsinCEPR’sConference on The New Transatlantic Economy for

helpfulcomments,andourdiscussantCostasSyropoulosforespeciallydetailed and helpful suggestions

andforpointingoutanerrorinanearlierdraft.

Abstract

We explore the relationship between trade adjustment subsidies and successful reciprocal trade

liberalization. We consider economies that are faced with a periodic need to move resources out of a

declining import-competing sector, and that are attempting to sustain cooperative but self-enforcing

trade agreements in the face of these adjustment needs. If the limitations associated with enforcement

of international trade agreements are sufficiently severe, trade adjustment assistance can facilitate

reciprocaltradeliberalization.Wearguethatthissuggestsapossibleefficiencyrationalefor adjustment

policiesthattreatresourcesdifferentlywhentradedsectorsareinvolved.

KCFung RobertW.Staiger

DepartmentofEconomics DepartmentofEconomics

UniversityofCaliforniaatSantaCruz TheUniversityofWisconsin

SantaCruz,California95064 1180ObservatoryDrive

Madison,WI53706

andNBER

I.Introduction

Successive rounds of multilateral trade negotiations under the General Agreement on Tariffs

andTrade(GATT)havebeenimportantforTransatlantic economic relations over the post-war period.

The prospects for continued progress seem unsure, however, as multilateral trade liberalization has

encountered increasingly rough sailing over the past several decades. It is therefore important that

alternative policy tools and initiatives be evaluated with regard to their potential for fostering greater

success in multilateral trade liberalization. In this paper, we explore the potential for trade adjustment

assistancetoservethisrole.

The provision of trade adjustment assistance poses an interesting puzzle in its own right. A

program of adjustment assistance to trade-impacted import-competing sectors in an amount over and

above what is normally available to displaced resources was first introduced into United States law in

the T rade E xpansion A ct of 1962. Trade Adjustment Assistance (TAA) in some form has been a part

of U

.S. t rade l aw e ver s ince. N or i s U .S. l aw u nique i n t his r egard; m any c ountries o ffer s ome f orm of

special assistance to trade impacted resources, and such programs have been interpreted as consistent

with the "escape clause" (Article XIX) of GATT. More recently, however, the prospect of offering

special benefits to workers displaced for trade-related reasons has come under renewed scrutiny.

While U.S. policy seems to be moving away from providing trade-impacted workers with special

programs on the grounds that there is no basis for treating such workers differently from other

displaced workers, Bhagwati (1988) has argued for strengthening trade adjustment assistance

programs as a key area of unilateral and multilateral reform. Since the rationale for trade adjustment assistance rests on the case for treating trade-impacted workers differently from other displaced

workers within the context of a broader adjustment program, a crucial question in this debate is why

trade-impactedimport-competingresourcesmightbedeservingofspecialtreatment.

An important component of the answer to this question may be that adjustment assistance

offered to trade-impacted import-competing workers can facilitate trade liberalization. This

interpretation is suggested by the legislative history of TAA in the United States. Before 1962, the

United S tates r elied s olely o n a uthority p rovided u nder G

ATT’s A rticle X

IX t o t emporarily raise tariffs

from GATT-negotiated levels in the event that negotiated tariff reductions threatened import-

competing industries with serious injury. However, the right to reverse negotiated tariff reductions

throughthese"escapeclause"proceedingsbredskepticismamongU.S.trading partners concerning the

U.S. commitment to lower trade barriers negotiated under GATT (see, for example, Preeg, 1970,

p.48). By providing the United States with an alternative to escape clause proceedings which was

more acceptable to its trading partners, the introduction of TAA in the Trade Expansion Act of 1962

was to provide U.S. trading partners with additional assurance that tariff reductions negotiated under

theKennedyRoundwouldnotlatersimplybeundone.

We e xplore in this paper the possibility that trade adjustment assistance can facilitate reciprocal

trade l iberalization. Our basic observation is that there may well be strategic benefits associated with a

worker’sdecisiontoexita trade-impacted sector when countries are engaged in a process of reciprocal

trade liberalization but are restricted to self-enforcing agreements, and that adjustment assistance to

facilitate relocation outside the sector can internalize these externalities. In this paper, we focus on an

externality that is essentially static, reflecting the static misallocation of resources across sectors that is brought about by the presence of tariffs. Specifically, a program of trade adjustment assistance

introduced by one country as part of a broader cooperative trade agreement can reduce the

distrotionary costs of its trading partner’s remaining tariffs under the agreement, increasing the value to

the trading partner of maintaining the integrity of the agreement, and thereby tempering enforcement

problems. If each country implements such a program, enforcement problems associated with

maintaining international cooperation are symmetrically relaxed, and tariffs can be symmetrically

loweredasaconsequence.Thisisthebasicmessageofthepaper.

Ourapproachtodistinguishingtrade-impactedimport-competingindustriesfromtherestofthe

economy for purposes of adjustment policy is related in spirit if not methodology to a view of trade

adjustment assistance associated with the political economy literature (see, for example, Richardson,

1982), which focuses on the ability to secure protective trade policies as the distinguishing feature of

import-competing sectors.

1

A ccording to this view, trade adjustment assistance can be thought of as a

bribeofferedtotheimport-competingsector in return for "good behavior," i.e. going along with liberal

trade policies. By making possible the reduction of tariffs at home, domestic trade adjustment

assistance will also help to bring about tariff reductions abroad through a process of reciprocal tariff

concessions.Itisthelatterwhichispresumablythemajorsourceofnational welfare gains to a country

thatintroducesaprogramoftradeadjustmentassistance.

In this paper, rather than focusing on the conflicting interests within countries as to the

determination of trade policy, and on how trade adjustment assistance can affect the outcome of this

domestic conflict, we focus on the trade policy conflicts between countries and on how trade

adjustment assistance can affect the outcome of this international conflict. In agreement with the political economy view, we find that trade adjustment assistance can serve as a bribe for cooperative

behavior. However, we find that the bribe embodied in trade adjustment assistance accrues directly to

foreign interests, and is contingent on the continuation of liberal foreign trade policies. In essence,

each c ountry’s trade adjustment assistance program expands the tax base for tariff revenue collected by

its trading partner, but is only made available as long as trading-partner tariffs remain at a low

cooperative level. Thus, each country’s program of trade adjustment assistance rewards cooperative

tariff behavior by its trading partners, allowing greater tariff cooperation and higher welfare to be

achievedbyallcountriesinequilibriumasaresult.

We begin in Section II by introducing a simple model of resource adjustment in response to

trade shocks. We solve for the most-cooperative tariffs sustainable in the absence of trade adjustment

assistance.Section III explores the impact of a program of trade adjustment assistance on equilibrium

tariffsandwelfare.SectionIVconcludes.

II.AModelofSectoralAdjustment

II.1BasicAssumptions

We begin by describing the basic model in the absence of trade adjustment assistance. We will

consider economies that are faced with a periodic need to move resources out of a declining sector,

and that are attempting to sustain cooperative but self-enforcing tariff levels in the face of these

adjustmentneeds.Institutionally,onemightthinkoftheself-enforcingcooperativetariff levels as those

codified in GATT, of the temporary tariff response to protect declining sectors as consistent with that provided for under the escape clause, and of the use of trade adjustment assistance as an alternative

governmentresponsewhichcanbeusedinconjunctionwithtemporaryprotection.

2

Specifically, we consider two economies, home (no *) and foreign (*), that trade with each

other in the products of an infinite sequence of a pair of one-period-lived industries. One of the

industries in each country (industry x abroad and industry y at home) has a stable technology over

the period. However, the other industry (industry y abroad and industry x at home) is a "sunrise"

industry, with its rise and decline corresponding to two distinct industrial phases within the period.

Each period begins with a "sunrise" phase, during which each country has a strong productivity

advantage relative to the other country in its sunrise industry, and ends with a "sunset" phase in which

this productivity advantage erodes. We assume that each country is also endowed with a traded

numeraire good which enters linearly into utility and is consumed in positive amounts by both

countries,andthereforerestrictouranalysistoapartialequilibriumsetting.

We a ssume t hat i n each country and in each period, there is a fixed amount of labor (one unit)

to be allocated across production in the two industries, x and y. For simplicity, all consumption

occurs at the end of each period, so there is no need to discount within period activities, i.e. between

phasesoneandtwo.

3

Production technologies for x and y in the home and foreign country are given

by

inthesunrisephaseandby x

0 x

y y

x

*

x

*

y

*

0 y

* Q =

v L

; Q =

L

; Q =

L

; Q =

v L

x x

y y

x

*

x

*

y

*

y

* Q =

v L

; Q =

L

; Q =

L

; Q =

v L in t he s unset p hase, w ith Q

i a nd L

i d enoting o utput a nd e mployment in sector iε{x,y}, and where v

0

>

1andvε(0,1).

Thus, i n t he s unrise p hase o f a ny p eriod, t he h ome (foreign) country has a relative productivity

advantage in x (y), while in the sunset phase this productivity advantage is reversed. For simplicity,

we assume that both v

0 and v are completely deterministic and known at the time of initial labor

allocation.Domesticdemandforxandforeigndemandforyaretakentobe infinitely elastic at P

x

=

P

*

y

=1,whilethereisnodemandfory at home or for x abroad. Thus, each country consumes only

the n umeraire g ood a nd i ts s unrise g ood, a nd l ocal prices of both goods consumed in each country are

fixed at unity. These artificial demand assumptions allow us to focus on the supply-side of the model,

where the resource movements that are central to trade adjustment assistance can be isolated. Under

our assumptions on demand, if trade occurs, x will be imported by the home country at a domestic

price of unity and y will be imported by the foreign country at a foreign price of unity. Henceforth,

wewillrefertoindustryxabroadandyathomeasthe"exportsector"oftherespectivecountry.

Each country can set trade taxes at the beginning of each phase. The demand assumptions

assure that export taxes are never advantageous, since the incidence of such taxes would fall

completelyontheexporters.For any (specific) domestic import tariffτ

x a nd f oreign import tariffτ

*

y

,

therespectiveexportingcountrypricesaregivenby

At the beginning of the first (sunrise) phase of any period in a given country, workers must

makeaninitial(costless)decisionaboutwhetherto locate in industry x or y. The location decision is

made to maximize expected labor income over the period. Once allocated, workers produce in their x

*

x x y y

*

y

*

P

( ) = 1 - ;

P

( ) = 1 - . τ τ τ τ

chosen industry during the sunrise phase and then, at the beginning of the period’s sunset phase, are

freetochange jobs for sunset-phase production. However, they face a cost in moving between x and

y. In particular, a worker of type λ who moves between x and y at the beginning of the sunset

phase of the period spends the amount λ on moving costs. These moving costs vary across

individuals, and embody the real resources of a moving industry in the rest of the economy that turns

numeraire goods into moving services with a linear technology. For simplicity, we take worker types

(andthusλ)tobedistributeduniformlyontheunitinterval.

In either phase, workers are hired by each industry up to the point where the industry wage

equalsthevalueoflabor’smarginalproduct.Theequilibriumlaborhiringconditionsimply

inthesunrisephase,and

in the sunset phase, with equalities holding for any industry in which employment is strictly positive in

that phase. Thus, provided employment in each industry is strictly positive, the wage paid to workers

inthesunriseindustryfallsinthesunsetphaseasproductivityfallstov,whilethe wage paid to workers

in the export industry is declining in the tariff the industry faces on its sales abroad. Here and

throughout,"0"subscriptsdenotesunrisephasevalues.

II.2LaborAllocationintheSunrisePhase x 0 0 y 0 y 0

*

x 0

*

x 0 y 0

*

0 w v

;

w

1 - ;

w

1 - ;

w v ≥ ≥ ≥ ≥ τ τ

x y y

*

x

*

x y

*

w v ;

w

1 - ;

w

1 - ;

w v ≥ ≥ ≥ ≥ τ τ

We n ow e stablish c onditions under which, in the sunrise phase of each period, workers choose

tolocateinthesunriseindustryineachcountry. With this initial allocation, we then study the incentive

for workers to reallocate out of the industry in its sunset phase. It is with respect to this labor

reallocationthatwewilllaterconsidertheroleoftradeadjustmentassistance.

4

Consider for a moment the location decision in the sunrise phase for workers of type λ=1.

Theseareworkers for whom moving out of the sunrise industry as its productivity erodes in the sunset

phase is not worthwhile; by staying, such a worker avoids moving costs and gets v>0 in the second

phase,whilebyleavingthedomestic (foreign) worker would receive -τ

*

y ≤ 0 (-τ_x ≤ 0). Thus, a worker

of t ype λ=1 will be the least likely of all types to choose to locate initially in the sunrise industry since,

forsuchaworker,locatinginthesunriseindustryimpliesstayingthereduringthesunsetphase.

Toestablishconditionsunderwhichallworkers choose initially to locate in the sunrise industry

of t heir c ountry in any period, we thus need only establish when a worker of type λ =1 would choose

to do so. Note that a worker of type λ=1 who locates initially in the sunrise industry of his country

will receive a wage over the period of v

0

+ v. Alternatively, such a worker who chooses to locate

initially in the export sector (and stay there) would receive a wage over the period of 2 - (τ

*

y0 +τ*_y).

Since t his a mount is n o g reater t han 2 ( for non-negative tariffs), all labor will choose to locate initially

inthesunriseindustryofeachcountryineachperiodprovidedthat

aconditionthatweassumeismet.Inwords,werequirethatthe productivity advantage for the sunrise

industry in its sunrise phase be sufficiently great relative to its future decline. Hence, under this

condition, each country will be specialized in the production of its sunrise industry in the sunrise phase

0 v

+ v > 2

(home specializes in x and foreign specializes in y), and there is no trade in either good. Accordingly,

first-phasetariffpolicyisirrelevant,andwesimplysetτ

x0 =τ*_{y0}=0.

II.3LaborallocationintheSunsetPhase

Now consider the relocation decision of workers at the beginning of the sunset phase of the

period.Workerswithlowerλs (lower moving costs) will be the first to leave the sunrise industry as it

entersitssunsetphase,withthemarginalmovingworkerineachcountrygivenby

The equilibrium allocation of labor in the sunset phase of the period and associated sunset-phase

productionis,undertheuniformdistributionofworkertypes(λs),thengivenby

forthedomesticcountryandby

fortheforeigncountry,withtotalmovingcostsincurredbydomesticandforeignlabor,

respectively,givenby

Finally,domesticandforeigntariffrevenuearegiven,respectively,by

~

~ λ τ τ λ τ τ ( v ; ) =

w

-

w

= 1 - - v ; ( v ; ) =

w

-

w

= 1 - - v .

y

*

y x y

*

*

x x

*

y

*

x

x y

*

y

*

x y

*

x y

*

y y

*

y

*

y y

*

y y

*

L

( v ; ) = v + ; Q ( v ; ) =

v L

( v ; )

L

( v ; ) = 1 - - v ;Q ( v ; ) =

L

( v ; ) τ τ τ τ τ τ τ τ

y

*

x x

y

*

x y

*

x

x

*

x x

x

*

x x

*

x

L

( v ; ) = v + ;Q ( v ; ) =

v L

( v ; )

L

( v ; ) = 1 - - v ; Q ( v ; ) =

L

( v ; )

τ τ τ τ

τ τ τ τ

M( v ; ) = [

L

( v ; ) ] / 2 ;

M

( v ; ) = [

L

( v ; ) ] / 2 .

y

*

y y

*

2

*

x x

*

x

2 τ τ τ τ

Figure 1 illustrates the equilibrium sectoral allocation of labor in the sunset phase for the

domestic country as a function of the foreign tariff choice. With labor measured on the horizontal axis

and starting from the initial sunrise phase allocation in which all of the (one unit) of labor is located in

thesunrisesectorx,thevalueoflabor’smarginalproductintheimport-competingsectorxinthe sunset

phaseisgivenbythehorizontallinedrawnatv,whileits value if located in the export sector y, facing a

sunset phase import tariff abroad of τ

y

*

, is given by the horizontal line through 1-τ

y

*

. With labor

ordered along the horizontal axis in order of decreasing moving costs, the wage earned in the export

sector by each worker after its moving costs have been netted out is then given by the 45 degree line

through the point (1, 1-τ

y

*

). The equilibrium allocation of labor remaining in the import competing

sector is then determined to be L

x (τ_y* ) where, net of moving costs, the marginal worker earns v

regardlessofhislocationchoice.

We d efine p er-period w elfare f or e ach c ountry a s t he s urplus g enerated in the two sectors over

the period. Because consumer surplus is zero, this amounts to the sum of producer surplus (which is

simplythevalueofproduction at local prices) associated with production in the sunrise phase (denoted

for the domestic country by W

0 and for the foreign country by W

*

0

) plus producer surplus and tariff

revenue m inus l abor moving costs in the sunset phase. Thus, each government’s respective per-period

welfarefunctionisdefinedby

T ( v ; ) = Q ( v ; );

T

( v ; ) = Q ( v ; ).

x x

x

*

x

*

y

*

y

*

y y

* τ τ τ τ τ τ

II.4Non-cooperativeTariffs

We first consider the optimal tariffs that are set when countries do not attempt to cooperate.

These w ill s erve both as a benchmark from which to measure the gains from tariff cooperation, and as

credible (subgame perfect) threats that can be used to support cooperation in the infinitely-repeated

tariffgametobestudiednext.

Asnotedabove,sincethereisnotrade between the two countries in these two industries in the

sunrise phase of any period, tariffs in the sunrise phase are irrelevant. The first and second order

conditions of the domestic and foreign welfare functions defined above yield the non-cooperative Nash

equilibrium tariffs to be applied at the beginning of the sunset phase in each period. In fact, each

country’s optimal tariff choice is independent of the choice of its trading partner (i.e., tariff reaction

curves are flat), due to our partial equilibrium focus and the fact that we have ruled out export taxes.

Assuming that workers reallocate after observing tariff choices,

5

the non-cooperative Nash tariffs are

givenby

Thus, the greater the sunset-phase productivity decline in each country’s import-competing

sector,thegreatertheNashtariffresponsetotheresultingsurgeineach country’s imports. This simply

reflects the fact that, when productivity declines in a country’s import-competing sector, labor is

induced to relocate into the export sector, increasing the underlying free trade volume of exports (1-v)

W ( v ; , ) =

W

+ Q ( v ; ) +

P

( ) Q ( v ; ) + T ( v ; ) - M( v ; )

W

( v ; , ) =

W

+

P

( ) Q ( v ; ) + Q ( v ; ) +

T

( v ; ) -

M

( v ; ) x y

*

0

x y

*

y y

*

y y

*

x y

*

*

x y

*

0

*

x

*

x

x

*

x

y

*

x

*

y

* *

x

τ τ τ τ τ τ τ

τ τ τ τ τ τ τ

x

N

y

* N = = ( 1

- v )

/ 2 . τ τ

and, with export supply linear in price, reducing the export supply elasticity. Hence, a productivity

decline in one’s import-competing sector is associated with the relocation of labor toward the export

sector, a g reater v olume o f e xports a s a r esult, and rising non-cooperative tariffs abroad in response to

theexportsurgeandassociatedfallinexportsupplyelasticity.

Finally, it is direct to show that each country would prefer the maintenance of (symmetric) free

trade throughout the sunset phase of each period (τ

x =τ*_y=0) to the non-cooperative Nash tariff

outcomesofthesunsetphasedescribedabove.Infact,forsymmetrictarifflevelsτ

x =τ*_y=τwehave

which is strictly negative for τ>0. Hence, both countries would monotonically prefer symmetric

reductions of their sunset-phase tariffs in the direction of free trade, but the non-cooperative Nash

equilibrium has both countries imposing strictly positive symmetric tariffs during this phase in each

period and suffering the consequent per-period welfare loss. The tariff reaction curves and Nash

equilibrium tariff in the sunset phase are illustrated in Figure 2, along with the per-period welfare levels

associated with symmetric free trade, unilateral optimal tariff setting, and the Nash tariff equilibrium.

While extremely stylized and simple, the model therefore captures an environment in which

intersectoralresourcemovementsandtariffpolicyinteractinaPrisoner’sDilemmasetting.

II.5CooperativeTariffs

We now consider attempts by the two countries to move cooperatively away from the non-

cooperative Nash tariff equilibrium of the sunset phase toward the maintenance of more liberal sunset-

phase trade policies. We restrict our attention to agreements in which both countries set a symmetric d W ( v ; = , = ) / d = d

W

( v ; = , = ) / d = -

x y

*

*

x y

* τ τ τ τ τ τ τ τ τ τ τ

and stationary sunset-phase tariff τ c

below τ

N

, with the agreement held in force by the credible

(subgame perfect) threat to forever revert to τ

N

if any party defects from the cooperative agreement.

Whilethemultiplicityof such equilibria is well known, we focus on the "most-cooperative" equilibrium

tariff, i.e., the lowest non-negative tariff, sustainable by this threat, denoted by c $τ_{. This is a}

naturalfocusinthiscontext,both because GATT may be viewed as a

coordinating vehicle to help countries achieve this equilibrium

(see, for example, Bagwell and Staiger, 1990), and because our

ultimate interest is in exploring the role that trade adjustment

assistance plays in increasing the extent of tariff cooperation

achievable by countries. We choose to focus on equilibria

supported by Nash reversion rather than other, possibly more

severe, punishments (such as the optimal symmetric punishments of

Abreu ,1986, 1988) because of the simplicity of Nash punishments

and because we believe that our results on the role of trade

adjustmentassistancearerobusttootherpunishments.

In sustaining a symmetric cooperative tariff τ c

below τ

N

, countries must ensure that the one-

time pay-off to each country in deviating from τ c

is no greater than the discounted value of avoiding

the n on-cooperative trade war that would follow a deviation. This is the basic incentive constraint that

will determine the degree of sustainable tariff cooperation in the sunset phase of each period. Since

countries are completely symmetric and the model is stationary (each period is like every other), we characterize this incentive constraint from the domestic country’s point of view and from the vantage

pointofarepresentativeperiod.

We first define the one-time payoff in defecting from a cooperative tariff, τ c

, for the domestic

country:

Hence, the one-time payoff from defection is measured by how far cooperative tariff revenues (those

collected under τ c

) are from individually optimal (non-cooperative) tariff revenues (those collected

under τ

N

) . However, a defection would bring the end of cooperation and the beginning of a trade

war.Theper-periodvalueofmaintainingcooperationatτ c

andavoidingatradewarisgivenby:

Defining δ as the discount factor and Δ ≡δ δ

/ ( 1 - )

, the incentive constraint which

ensuresthatτ c

willbeself-enforcingis

Figure 3 depicts Ω(v;τ c

) and Δω(v;τ c

) as a function of τ c

. As the figure depicts, Ω(v;τ c

) is

decreasing and convex in τ c

f or τc ε[0,τN], equal to (τN)2 when τc =0 and equal to zero when τc =τN.

On the other hand, Δω(v;τ c

) is decreasing and concave in τ c

, equal to [ Δ(τ

N

)

2

]/2 when τ c

=0 and

Ω_{( v ; ) W ( v ; = , = ) - W ( v ; = , = ) = T (v ; = ) - T ( v ; = )}

= ( - ) .

c

x

N

y

* c

x c

y

* c

x

N

x c

N c

2 τ τ τ τ τ τ τ τ τ τ τ τ τ τ τ

≡

ω τ τ τ τ τ τ τ τ τ

τ τ ( v ; ) =W ( v ; = , = ) -W ( v ; = , = )

= [( ) - ( ) ] / 2 .

c

x c

y

* c

x

N

y

* N

N

2

c

2

Ω Δ ( v ; ) ( v ; ). c c τ ω τ ≤

equal to zero when τ c =τN. Figure 3 illustrates the determination of the most cooperative tariff ^{c$}τ_,

which is the lowest non-negative tariff satisfying the incentive

constraint, for the case of Δε

(0,2). In the figure, this is determined by the (lowest)

pointofintersectionofΩ(v;τ c

)andΔω(v;τ c

).Explicitcalculationyields

Thus, for Δ≥2, free trade is sustainable as a cooperative equilibrium in the presence of a decline in

import-competing sectors and the intersectoral resource movements that this decline implies.

However, for Δε(0,2), the decline of import-competing sectors requires a tariff response c $τ_{>0 in}

the cooperative equilibrium, as free trade can no longer be

maintainedasanincentive-compatiblepolicy.

III.TradeAdjustmentAssistance

In this section we consider the role of a program of trade adjustment assistance. We model

trade a djustment assistance as a program which offers a relocation subsidy to displaced workers in the

sunset phase in proportion to their moving costs. We begin by establishing that a program of

adjustment subsidies will not raise the welfare level of the country that implements it if it has no effect

on equilibrium tariff choices. Hence, there is no rationale in the model for a country to implement its

owntradeadjustmentassistanceprogramunlessbydoingso it can alter equilibrium tariff choices in the

sunset phase. Next, we show that non-cooperative Nash tariffs will be unaffected by a trade c N =

( 2 - )

( 2 + )

. $τ τ Δ Δ

adjustment assistance program which takes this form, so that a country has nothing to gain from

implementing such an adjustment assistance program when tariffs are set non-cooperatively. We then

showthateach country does stand to gain directly (i.e., with tariffs held fixed) from a trade adjustment

assistance program implemented by its trading partner, so that each country would gain under non-

cooperative Nash tariff setting if both implemented small symmetric adjustment programs. Finally, we

establish that there is an additional trade liberalization gain from the implementation of small

symmetric adjustment programs when countries set tariffs cooperatively, provided only that the

discountfactorisbelowacriticallevel,andthereforeprovidedonly that sunset-phase tariff cooperation

absent a n a djustment program is sufficiently hindered by weak enforcement abilities at the international

level.

Throughout we focus on small adjustment assistance subsidies because they can be

implemented unilaterally and entail no enforcement mechanisms, i.e., they do not require the threat of

future punishments to maintain. While there is no explicit reason in our model for countries to limit

themselves to small amounts of adjustment assistance that can be implemented unilaterally and without

international enforcement provisions, our focus does conform to the lack of explicit international

cooperation with regard to the implementation of trade adjustment assistance programs, as distinct

from tariff reduction, that one observes in practice (though see the comments of Syropoulos (this

volume) for an extension of our results to the interesting case in which countries enter into self-

enforcing agreements over both tariffs and trade adjustment subsidies). At the same time, a focus on

smalladjustmentsubsidiesservesour purpose of illustrating the formal possibility that trade adjustment assistance can facilitate trade liberalization without explicitly considering the optimal design of such a

policy.

III.1APotentialRoleforTradeAdjustmentAssistance

As before, we continue to exploit the symmetry of the model and characterize all magnitudes

from the domestic country perspective. In a domestic industry to which trade adjustment assistance

has been granted, we suppose that displaced workers who relocate into the export sector receive

subsidies equal to a fraction of their moving costs.Thus, the moving cost faced by a domestic worker

oftypeλwhomovesfromxtoyatthebeginningofthesunsetphaseofx is now (1-s)λ, with sε[0,1]

denoting the adjustment subsidy rate. Hence, in the presence of trade adjustment assistance, the

marginal mover in the domestic country equates the wage in x to the wage received in y net of the

unsubsidizedportionofhismovingcosts,or

This yields an expression for the marginal moving worker in the presence of trade adjustment

assistanceof

The e quilibrium allocation of domestic labor in the sunset phase of the period under a program

ofdomestictradeadjustmentassistanceandtheassociatedsunset-phaseproductionisthengivenby x y w

=

w

- ( 1

- s ). ~λ

~λ τ τ ( v ; , s )=

1 - - v

( 1 - s )

.

y

* y

* with magnitudes for the foreign economy defined symmetrically. The total moving costs incurred by

thedomesticeconomy,aportion of which is now financed by the trade adjustment assistance program,

isthen

withdomestictariffrevenuesgivenby

All other domestic and foreign variables are as before. Finally, since the direct impact of domestic

trade adjustment assistance subsidies is simply a transfer from the government to the domestic private

sector, domestic and foreign welfare under a program of domestic trade adjustment assistance are

definedasbeforeandgivenby x y

* y

*

x y

*

x y

*

y y

* y

*

y y

*

y y

*

L

( v ; , s )= v + - s

( 1 - s )

; Q ( v ; , s )=

v L

( v ; , s )

L

( v ; , s )=

1 - - v

( 1 - s )

; Q ( v ; , s )=

L

( v : , s )

τ τ τ τ

τ τ τ τ

M( v ; , s )= [

L

( v ; , s )] / 2

y

*

y y

*

2 τ τ

T ( v ; ,

s

) = Q ( v ; ,

s

).

x

*

x

x

*

x

* τ τ τ

Now consider the impact of a small program of domestic adjustment assistance on domestic

welfare.Forfixedtariffs,itisdirecttocalculatethat

and symmetrically for the foreign country. Thus, absent any effect of the adjustment program on

equilibrium tariffs, there is nothing to be gained by either country from implementing its own

adjustment assistance program. This is because, for fixed tariffs and therefore fixed domestic prices,

and from the point of view of national welfare, a country’s workers allocate efficiently across the two

sectorsinthesunsetphase.

Second,notethatthenon-cooperativeNashtariffsareunaffectedbyanadjustmentprogram of

thisform,sinceexportsupplyelasticitiesarenotaffected.Thatis,wehaveτ

N

definedby

sothat

W ( v ; , , s ,

s

) =

W

+ Q ( v ; , s )+

P

( ) Q ( v ; , s )

+ T ( v ; ,

s

) - M( v ; , s )

W

( v ; , , s ,

s

) =

W

+

P

( ) Q ( v ; ,

s

) + Q ( v ; ,

s

)

+

T

( v ; , s )-

M

( v ; ,

s

).

x y

* *

0

x y

*

y y

*

y y

*

x

*

y

*

*

x y

* *

0

*

x

*

x

x

*

x

*

y

*

x

*

*

y

* *

x

*

τ τ τ τ τ τ τ

τ τ τ τ τ τ τ

∂ ∂ W ( v ; , ,

s

, s = 0 )

/ s = 0

x y

* * τ τ

∂ ∂ ∂ ∂ W ( v ; = , , s ,

s

) / = T ( v ; = ,

s

) /

=( 1

- v - 2 ) x

N

y

* *

x x

N *

x

N τ τ τ τ τ τ τ τ

andsimilarlyfortheforeigncountry.Thus,inthenon-cooperative Nash equilibrium, equilibrium tariffs

are independent of the adjustment subsidies. This simply reflects the fact that we have modeled trade

adjustmentassistanceinawaythatleavesexportsupplyelasticities, and hence optimal non-cooperative

Nashtariffs,unaffected.Thisis,ofcourse, not general, but it serves as a useful benchmark from which

to evaluate the role of trade adjustment assistance when countries set tariffs under a (self-enforcing)

cooperative agreement. In particular, with Nash tariffs unaffected by the program of trade adjustment

assistance,wehave

That i s, n either country would gain from implementing a small trade adjustment program on its own if

tariffsaresetnon-cooperatively.

Nevertheless, even with fixed tariffs, each country does stand to gain from a small adjustment

program implemented by its trading partner. For fixed tariffs, the impact on domestic welfare of a

smallforeignadjustmentprogramisgivenby

which is positive provided the domestic tariff is positive. Thus, even with fixed tariffs, each country

can reduce the distortionary cost to the other of the other’s own tariff policy by implementing a small

trade adjustment assistance program. This is because each country’s marginal worker fails to

internalize the additional tariff revenue it could generate for the other country were it to locate in the

N * N

( s ,

s

) = ( 1

- v )

/ 2 = τ τ

d W ( v ; = , = ,

s

, s = 0 )

/ d s

= 0 ;

d

W ( v ; = , = ,

s

, s = 0 ) / d

s

< 0 .

x

N

y

* N * 2

x

N

y

* N * 2 τ τ τ τ τ τ τ τ

∂ ∂ ∂ ∂ W ( v ; , ,

s

= 0 , s ) /

s

= T ( v ; ,

s

= 0 ) /

s

= T ( v ; ,

s

= 0 ) x y

* * *

x

* *

x

* τ τ τ τ

export s ector r ather t han t he i mport-competing sector: Consequently, at no cost to itself, each country

can help the other by internalizing this externality with a small adjustment subsidy. This suggests in

turn that small symmetric programs of trade adjustment assistance -- implemented along with a

cooperative self-enforcing tariff agreement and maintained as long as cooperative tariff polices were

maintained -- could increase the benefits to both countries of maintaining a given level of cooperative

tariffs under the arrangement, thereby diminishing enforcement problems and allowing greater tariff

liberalization.Wenowexploreformallythispossibility.

III.2TradeAdjustmentAssistanceandTariffLiberalization

To characterize the impact on equilibrium most-cooperative tariffs of a small symmetric trade

adjustment program implemented in each country, we assume that each country offers to subsidize a

small fraction s=s

*

=s c

of the relocation costs of its trade-displaced workers as long as tariff

cooperation continues. More precisely, we assume that (i) along the equilibrium path, and at the

beginning of the sunset phase of each period, each government offers a small symmetric relocation

subsidy rate s c

t o i ts i njured import-competing workers and sets a symmetric cooperative tariff level τ c

,

and (ii) if a deviation from s c or τc is observed, then in all future periods countries set the adjustment

subsidyratestozeroandsettariffsattheirNashlevelτ

N

.

In fact, as noted above, although each country derives no direct benefits from its own

adjustment assistance program, for small s c

the program carries no social costs either, so that

enforcement of each country’s obligation to provide a small adjustment subsidy is not an issue. We thus focus again on the incentive constraints associated with the maintenance of τ c

, but now in the

presenceofasmallsymmetricadjustmentprogram.

Theone-timepayoffindefectingfromanagreementoverτ c

andanys c

isgivenby

To find how the one-time payoff in defecting from τ c

is affected by the introduction of a small

adjustmentsubsidy,itiseasilycheckedthat

Hence, the one-time payoff to defection from τ c

is larger in the presence of a small symmetric

adjustmentprogramthaninitsabsence.Thereason is that each country’s adjustment program expands

its export sector, which increases the tax base for its trading partner’s tariff collections and makes

defection from τ c

to the optimal tariff more tempting. This by itself would suggest that trade

adjustment assistance would hinder the ability to maintain low cooperative tariffs during the sunset

phase.Notealsothat

Thus, the higher the cooperative tariff (i.e., the closer τ c

is to τ

N

), the smaller the upward shift in

Ω(v;τc, sc=0) from a small increase in sc, i.e., the smaller would be the rise in the one-time payoff from

defectionassociatedwiththeintroductionofasmallprogramoftradeadjustmentassistance.

Ω( v ; ,_s ) =W ( v ; = , = , s = 0 ,_s =_s ) - W ( v ; = , = , s =_s ,_s =_s ). c c

x

N

y

* c * c

x c

y

* c c * c τ τ τ τ τ τ τ τ τ

∂Ω ∂ ( v ; ,

s

= 0 ) /

s

= ( v ; ,

s

= 0 )

= ( - ) > 0fo r [0 , ).

c c c c c N c

2

c N τ τ τ τ τ ε τ Ω

2 c c c c c c c c N

( v ; ,

s

= 0 ) /

s

= ( v ; ,

s

= 0 )

/ < 0fo r [0 , ). ∂ ∂ ∂ ∂Ω ∂ Ω τ τ τ τ τ ε τ

However,defectionwouldtriggeratradewar,anditremainstodetermine the per-period value

of maintaining cooperation and avoiding a trade war in the presence of a small trade adjustment

assistanceprogramineachcountry.Forτ c

andanys c

,thisisgivenby

To find out how the per-period value of maintaining cooperation is affected by the introduction of a

smalladjustmentsubsidy,wenotethat

Hence, the per-period benefit of maintaining cooperation at τ c

and avoiding a trade war is also

increased w ith t he i mplementation of small symmetric adjustment assistance programs in each country.

Thisreflectsonceagaintheexpandedtax base from which cooperative tariff revenues can be collected

and the fact that the adjustment program providing this expansion would be forfeited in a trade war.

Finally,notealsothat

Thus, the higher the cooperative tariff (i.e., the closer τ c

is to τ

N

), the greater the upward shift in

ω(v;τc, sc=0) from a small increase in sc, i.e., the higher would be the rise in value of maintaining

cooperationassociatedwiththeintroductionofasmallprogramoftradeadjustmentassistance.

If liberalization is facilitated by a small symmetric program of trade adjustment assistance, then

themost-cooperative tariff sustainable under a small symmetric adjustment assistance program must be

smaller than that sustainable in the absence of such a program. Since both Ω(v;τ c

,s c

=0) and

Δω(v;τc,sc=0) are increasing in sc, establishing conditions under which the most-cooperative tariff ^{c$}τ ω τ τ τ τ τ τ τ τ τ ( v ; ,

s

) =W ( v ; = , = , s =

s

,

s

=

s

) -W ( v ; = , = , s = 0 ,

s

= 0 ) . c c

x c

y

* c c * c

x

N

y

* N *

∂ ∂ ω τ τ τ ( v ;

t

,

s

= 0 ) /

s

= ( 2 - ) c c c c N c

2 c c c c N c c N

( v ;

t

,

s

= 0 ) /

s

=2 ( - ) > 0 fo r [0 , ] . ∂ ∂ ∂ ω τ τ τ τ ε τ

fallswiththe introduction of a small readjustment subsidy amounts

tofindingconditionsunderwhich

This condition holds for Δε(0,2/√3). Recalling that c c N (

s

= 0 )

= [2 - ] / [2 + ]

$τ τ Δ Δ_{, this}

implies that a small symmetric program of trade adjustment

assistance will facilitate mutually beneficial trade liberalization

provided that cooperation in the absence of such a program would

yieldamost-cooperativetariffintherange c $τ ε_{([(}√_{3-1)/(}√_{3+1)]}τ_{N,}τ_{N).}

Figure 4 illustrates the facilitating effect that a small symmetric program of trade adjustment

assistance can have on trade liberalization. The most-cooperative sunset-phase tariff sustainable in the

absence of trade adjustment assistance is determined by the (lowest) intersection of the Ω(v;τ c

,s c

=0)

and Δω(v;τ c

,s c

=0) functions, depicted by the light curves in Figure 4. This determines c c (

s

= 0 )

$τ_.

For Δε

(0,2/√3), the introduction of a small trade adjustment assistance subsidy c

s

~

will shift

Δω(• ) up by more than Ω(•) at^{c c( s = 0 )}

$τ_{. Consequently, as Figure 4 depicts,} c c (

s

) $

~ τ_< c c( s = 0 )

$τ_{. Hence, there can be a trade-liberalizing role for}

a program of trade adjustment assistance, although this role is

limited to situations in which cooperation is sufficiently poor

absentsuchaprogram.

Finally,notethatthewelfareimpactsofthesmallsymmetrictradeadjustmentprogramwe have

considered are composed of two effects. There is a direct effect (holding tariffs fixed) of each

∂Ω ∂ ∂ ( v : (

s

= 0 ) ,

s

= 0 ) /

s

< ( v ; (

s

= 0 ) ,

s

= 0 ) /

s

. c c c c c c c c $ $ τ ω τΔ∂

country’s program on the other’s welfare which is strictly positive for any (fixed) positive cooperative

tariffs.Andthereisatrade-liberalizingeffectwhichfacilitatesjointtrade liberalization (and hence has a

strictly positive welfare effect) for Δε(0,2/√3) but which hinders joint trade liberalization (and hence

has a strictly negative welfare effect) for Δε(2/√3,2). Since free trade is sustainable during the sunset

phase in the absence of trade adjustment assistance for Δ≥2, this implies that the overall rationale for

trade adjustment assistance depends on the degree of tariff cooperation being sufficiently modest in its

absence.

IV.Conclusions

We have proposed and formalized a particular view of the way in which trade adjustment

assistance can affect an economy. Our focus has been on the ability of trade adjustment assistance to

enhance tariff cooperation between countries. By rewarding one’s trading partners for cooperative

behavior, we have shown that a small symmetric program of trade adjustment assistance can enhance

efficiency, leading to greater tariff cooperation, lower tariffs and higher welfare world-wide. In the

process, we have also identified two separate potential welfare benefits of trade adjustment assistance;

adirectwelfarebenefitwhichoccurs at fixed tariffs as each country’s adjustment program enhances the

efficiency with which its trading partner collects tariff revenue, and an indirect welfare benefit that

comes w ith t he trade-liberalizing effects of the adjustment program. We have argued that both effects

will yield positive welfare benefits provided that tariff cooperation in the absence of an adjustment

program is sufficiently modest, but that for sufficiently high levels of cooperation trade liberalization canbehinderedbya trade adjustment assistance program and the overall welfare effects of introducing

asmallprogramoftradeadjustmentassistancecouldbenegative.

While we have ignored in this paper many other relevant dimensions of trade adjustment

assistance,weclosewithanumberofimplicationsconcerning the design of trade adjustment assistance

programs that are suggested from our stylized analysis. First, our analysis points to the importance of

the overall degree of international cooperation in trade policy as an input into the design of an

efficiency-enhancing trade adjustment assistance program. In particular, where international

cooperation in trade policy is achieving only modest success, an efficiency argument for trade

adjustment assistance can be made, but when cooperative tariffs are sufficiently low, the efficiency role

for adjustment assistance is weakened, and efficiency may even be served by an adjustment tax on

movements of resources from the import-competing to the export sector rather than a subsidy.

Second, our results suggest that the efficiency rationale for trade adjustment assistance does not

dependinafundamentalwayonthecausesof injury to import-competing resources, but rather only on

the fact that injury has occurred and resources are exiting the import-competing sector and entering

export sectors. This stands in stark contrast to the focus on injury-due-to-increased-imports that

characterizes the actual practice of trade adjustment assistance in the United States and elsewhere. In

fact, while the model depicts resources flowing from the import-competing to the export sector, the

efficiency arguments for adjustment assistance we have considered have more to do with appropriate

policy regarding resources moving into export sectors than with resources moving out of import

sectors, a lthough in practice the two will often be linked. Third, our results indicate that the efficiency

properties of trade adjustment assistance will depend crucially on how such assistance affects the relocation decisions of workers. In this regard, while some elements of the U.S. TAA program are

clearly designed to encourage worker relocation, other elements may work to discourage it, and

existing empirical evidence regarding the program’s effect on relocation is inconclusive (see, for

example, Corson, Decker, Gleason, and Nicholson, 1993, pp. 110-112). Thus, while our results are

suggestive of an efficiency enhancing role for adjustment policies that treat resources differently when

traded sectors are involved, the relation such adjustment polices have to what is actually embodied in

tradeadjustmentassistanceprogramsislessclear.

References

Abreu,D.,"ExtremalEquilibriaofOligopolisticSupergames,"Journalof

EconomicTheory,Vol.39(1986).

Abreu,D.,"OntheTheoryofInfinitelyRepeatedGameswithDiscounting,"

Econometrica,Vol.56(1988).

Bagwell, Kyle, and Robert W. Staiger, "A Theory of Managed Trade,"

AmericanEconomicReview80,September1990,pp.779-795.

Bhagwati,Jagdish,Protectionism,1988,TheMITPress(Cambridge,MA).

Corson,Walter,Decker,Paul,Gleason,Phillip,andWalterNicholson,International

TradeandWorkerDislocation:EvaluationoftheTradeAdjustmentAssistanceProgram,

MathematicaPolicyResearch,Inc.,April1993.

Diamond, Peter, "Protection, Trade Adjustment Assistance, and Income

Distribution," in Jagdish Bhagwati, ed., Import Competition and Response, 1982, the

UniversityofChicagoPress(ChicagoandLondon):pp.123-145.

Lapan, Harvey E., "The Optimal Tariff, Production Lags, and Time-

Consistency,"AmericanEconomicReview78,1988,395-401.

Mussa, Michael, "Government Policy and the Adjustment Process," in Jagdish

Bhagwati, ed., Import Competition and Response, 1982, the University of Chicago

Press(ChicagoandLondon):pp.73-122.

Neary, J. Peter, "Intersectoral Capital Mobility, Wage Stickiness, and the Case

for Adjustment Assistance," in Jagdish Bhagwati, ed., Import Competition and

Response,1982,theUniversityofChicagoPress(ChicagoandLondon):pp.39-69.

Preeg,ErnestH.,TradersandDiplomats,1970,TheBrookings Institution

(Washington,D.C.).

Richardson, J. David, "Trade Adjustment Assistance Under the United States

Trade Act of 1974: An Analytical Examination and Worker Survey," in Jagdish

Bhagwati, ed., Import Competition and Response, 1982, The University of Chicago

Press(ChicagoandLondon):pp.321-357.

Figure1

Figure2

Figure3

Figure4

1. Other attempts to model the impact of adjustment assistance include Diamond (1982), Mussa

(1982),andNeary(1982).

2.Priorto1974,eligibilityforescapeclauseprotectionand/ortrade adjustment assistance required that

negotiated trade "concessions" (tariff reductions) had to constitute a major cause of the rising imports

which were themselves the major cause of injury. The Trade Act of 1974 eliminated the so-called

"double causality" standard and allowed rising imports from any cause to be considered in the injury

determination. The post-1974 law is closer in spirit to the interpretation of temporary protection and

adjustmentassistancethatwehaveinmindbelow,althoughseealsonote4.

3. A llowing c onsumption to occur in each phase of a period would simply necessitate the introduction

of a within-period discount factor in addition to the between-periods discount factor that we consider

below.

4. In our model, the need for resource reallocation in the sunset phase is generated by a purely

domestic (productivity) shock, and workers are not in fact dislocated from the import-competing

sector d ue to increased imports. While existing trade adjustment assistance programs require a link to

be established between import increases and injury in order for trade adjustment assistance to be

forthcoming, our results suggest that the cause of the dislocation is not a crucial part of the rationale

for providing workers that are displaced from import-competing sectors with special adjustment programs. We will return to this point in the concluding section. We also note here that by focusing

on the case of complete sunrise-phase specialization in the absence of adjustment assistance, we are

abstracting from a potentially important distortion that could accompany the introduction of trade

adjustment assistance, namely, its effect on the initial (sunrise-phase) allocation of resources in the

economy.

5.Hence, w e i gnore t he time-consistency issues associated with the optimal tariff which were raised by

Lapan(1988).