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Non-technical Summary 

PHASING IN AND PHASING OUT PROTECTIONISM 
WITH COSTLY ADJUSTMENT OF LABOUR 

Despite widespread agreement regarding the benefits of trade liberalization, the 

speed of reform remains controversial. In Central and East European countries, where 

major reforms are currently underway, and in Latin America, where trade liberalization is 

becoming increasingly popular, debates on the process of reform are especially relevant. 

Although the standard neoclassical prescription is for the "big bang", there is also broad 

support for a gradualist approach. It is important to distinguish situations where a policy 

of gradual liberalization has merit, from situations where it is a delaying tactic that 

promotes continued protection. 

We analyze the gradualist argument in circumstances where it is costly to move 

labour across sectors. The belief that the cost of moving from one equilibrium to another 

increases with the speed at which change occurs (that is, there are "adjustment costs") 

underlies many proposals for gradual liberalization. Previous work on optimal policy 

under adjustment costs has shown that these do not create a rationale for gradual 

liberalization. The superficially plausible view that, because an economy can adjust only 

slowly, policy changes should also be gradual, is incorrect. The presence of adjustment 

costs does not change the arguments for the efficiency of the market outcome, and thus 

for complete and immediate liberalization. As in static models, recommendations for 

policy intervention have to be based on some kind of market failure. 

We model an economy in disequilibrium, possibly as a result of a momentous 

event (such as the unification in Germany). A movement toward equilibrium requires that 



workers leave the "dying sector" for the "growing sector", and this leads to temporary 

congestion costs. The marginal adjustment costs increase with the rate of migration 

between the two sectors, so that it is optimal for adjustment to occur gradually. Migration 

is an investment decision, in which the worker balances the discounted stream of the 

future wage differential, and the current adjustment cost that she pays. 

If the marginal migrant pays less than the marginal social adjustment cost, 

migration occurs too quickly in the absence of government intervention. In this situation 

the first best policy is a labour tax/subsidy. Trade policies are often considered as 

second best alternatives, and sometimes justified on the grounds that their public finance 

implications are more acceptable. A tariff that protects the dying sector raises the wage 

there and slows migration. From the standpoint of society, this improves the migration 

decision, but at the cost of imposing distortions in consumption and production. 

For most of the text, we assume that workers have rational expectations (perfect 

foresight in this deterministic model). We study two cases concerning the government's 

ability to make binding commitments. First we consider the case where the government 

is able to make commitments over an infinite horizon. The optimal policy then is to begin 

with a zero tariff, increase it for a time, and eventually reduce it to 0; protectionism is 

phased in and then phased out. Next we consider the case where the government has 

a finite "period of commitment". In the limiting case when the period of commitment 

approaches 0, the optimal policy is immediate and complete liberalization. The important 

policy implication is that under both of the extreme assumptions about government 

commitment, it is optimal to at least begin the program with trade liberalization. This 

weakens the gradualist argument for continued protection. 



The conclusions that it is optimal to begin with a big bang, and that current 

protection can be justified only if it is possible to commit to future policies, are closely 

linked. They both stem from two features of the model: first, agents are forward looking 

with rational expectations, and second, the current wage has no (first order) effect on the 

migration decision. The first feature is an assumption which seems reasonable, or at 

least preferable to alternatives. The second feature is an implication of our migration 

model. Work in progress examines a model in which current wages have a first order 

effect on migration. In that case the initial tariff is positive even without the ability to 

make future commitments. 

These contrasting results demonstrate the sensitivity of policy prescriptions to the 

nature of the migration decision. In principal at least, the models are empirically 

distinguishable. The empirical question is whether purely transitory variables, such as the 

current wage differential, has an effect on the migration decision, and if so, whether this 

effect is of the same order of magnitude as variables that proxy the future stream of 

benefits of migration. 
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1. Introduction 

Despite widespread agreement regarding the benefits of trade liberalization, the 

speed of reform remains controversial. In Central and East European countries, 

where major reforms are currently underway, and in Latin America, where trade 

liberalization is becoming increasingly popular, debates on the process of reform are 

especially relevant. Although the standard neoclassical prescription is for the "big 

bang", there is also broad support for a gradualist approach. McKinnon (1991) 

emphasizes the problems associated with rapid liberalization. Abel and Bonin (1992) 

compare the different adjustment policies adopted in Poland and Hungary, and find 

evidence that favours Hungary's slower reform. It is important to distinguish situations 

where a policy of gradual liberalization has merit, from situations where it is a delaying 

tactic that promotes continued protection. 

We analyze the gradualist argument in circumstances where it is costly to move 

labour across sectors. This is one of the many problems which plague the labour 

markets of the post-socialist economies (Svejnar, 1993). The belief that the cost of 

moving from one equilibrium to another increases with the speed at which change 

occurs (that is, there are "adjus!ment costs") underlies many proposals for gradual 

liberalization. In our model, if the government is able to make binding commitments 

about its future trade policy, it is optimal to begin with complete liberalization. 

Protectionism, not reform, is then phased in and later phased out; since this policy 

defers restrictions rather than liberalization, it would give little comfort to closet 

protectionists. At the other extreme, if the government cannot make binding 

commitments, reform should be immediate and permanent. 
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Policy dynamics in the presence of adjustment costs have been studied by: 

Cassing and Ochs (1978); Lapan (1976, 1978, 1979); Michealy (1986); Mussa (1978, 

1981,1986); Pindyck (1982); and Ray (1978). Falvey and Kim (1992) provide a 

recent review of the literature. An important insight is that there is nothing intrinsic 

about adjustment costs that favours gradual liberalization. The superficially plausible 

view that, because an economy can adjust only slowly, policy changes should also be 

gradual, is incorrect. The presence of adjustment costs does not change the 

arguments for the efficiency of the market outcome, and thus for complete and 

immediate liberalization. As in static models, recommendations for policy intervention 

have to be based on some kind of market failure. For example, investment decisions 

may not be forward looking, either because individuals have myopic expectations, or 

because capital market imperfections lead to credit constraints; in other cases there 

may be externalities that cause the market outcome to diverge from the socially 

optimal path. Although trade policy is frequently proposed as a means of dealing with 

market imperfections, it is very seldom the first best instrument. This conclusion 

follows directly from the "targeting principle". 

We model an economy in disequilibrium, possibly as a result of a momentous 

event (such as the unification in Germany). A movement toward equilibrium requires 

that workers leave the "dying sector" for the "growing sector", and this leads to 

temporary congestion costs. In cases where the reallocation involves physical 

movement, (e.g. from rural to urban areas) these costs include the burden placed on 

public infrastructure. The marginal adjustment costs increase with the rate of 
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migration between the two sectors, so that it is optimal for adjustment to occur 

gradually. Migration is an investment decision, in which the worker balances the 

discounted stream of the future wage differential, and the current adjustment cost that 

she pays. 

If the marginal migrant pays less than the marginal social adjustment cost, 

migration occurs too quickly in the absence of government intervention. This 

imperfection can arise for many reasons. For example, suppose that a number of 

workers decide to leave the dying sector in a single period; with increasing marginal 

costs, the order in which they leave determines the cost incurred by each worker. If 

this order is random and workers are risk neutral, then in making the migration 

decision each worker balances the average, or expected cost, and the benefits of the 

move. Since average costs are less than marginal costs, migration tends to occur too 

rapidly. This result is not altered if workers are risk averse, provided that the degree 

of risk aversion is moderate. 

In this situation the first best policy is a labour tax/subsidy, such as has been 

proposed for the former East Germany (e.g.8egg and Portes, 1992). Trade policies 

are otten considered as second best alternatives, and sometimes justified on the 

grounds that their public finance implications are more acceptable. Without 

commenting on such justifications, we take it as given that tariffs are the only feasible 

policy. In this case a tariff that protects the dying sector raises the wage there and 

slows migration. From the standpoint of society, this improves the migration decision, 

but at the cost of imposing distortions in consumption and production. 
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For most of the text, we assume that workers have rational expectations 

(perfect foresight in this deterministic model). Section 2 sets out the model. We study 

two cases concerning the government's ability to make binding commitments in 

Section 3. First we consider the case where the government is able to make 

commitments over an infinite horizon. The optimal policy then is to begin with a zero 

tariff, increase it for a time, and eventually reduce it to 0; protectionism is phased in 

and then phased out. Next we consider the case where the government has a finite 

"period of commitment". In the limiting case when the period of commitment 

approaches 0, the optimal policy is immediate and complete liberalization. The 

important policy implication is that under both of the extreme assumptions about 

government commitment, it is optimal to at least begin the program with trade 

liberalization. This weakens the gradualist argument for continued protection. Section 

4 provides concluding comments. 

2. The Model 

We use the Ricardo-Viner model for a two-sector small open economy. Each 

sector produces one good using a quasi-fixed factor, labour, with decreasing returns to 

scale. L,{t) (i = 1, 2) is the amount of labour used at time t in the i-th sector, and L is 

the fixed stock of labour; time is continuous. Good 1 is assumed to be both imported 

and domestically consumed. Sector 1 is the dying sector. This means that the initial 

level of L1 is greater than the level that equates the values of marginal productivity of 

labour in the two sectors, under free trade. The policy variable is the tariff on imports, 

t. The production function for sector i is F;(L) and the.corresponding revenue function 
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is Fi(p;,LJ. The derivative of R with respect to Pi, R1, is the output supply of sector i, 

and the derivative with respect to L;, R2 , defines the wage in sector i. We normalize 

by setting the world price ratio P/P2 = P with P2 = 1 and let L = 4, L1 = L - L. 

There are a continuum of identical workers in each sector and a single capitalist 

who is the residual claimant. Individuals have identical homothetic preferences, so the 

real income and the composition of demand of the economy does not depend on the 

distribution of a given amount of tariff revenue. An individual with utility u j has the 

following expenditure function: 

E(p + t,1, u1 = Min{(P + t)C1 + c2 I G(~1' C2) ~ u j 
} 

C,.C; 

where c; is the consumption of good i and G(-) is the utility function. The index j 

denotes the representative worker in sector j = 1,2, and the capitalist for j = 3. The 

derivatives of E with respect to the two first arguments give the compensated 

demands for good 1 and good 2 respectively. With homothetic preferences, the 

expenditure function can be rewritten as: 

E(p + t,1 ,u j ) = g(u j ) E(p + t) = Uj E(P + t) 

where E is the unitary expenditure function, the function g(.) is increasing in u j
, and 

real income is defined as uj == g(u j
). The real income for the economy is U == (L-L)U1 

+ LLf + l? 

We define q as the private value of migration, i.e. as the present value of the 

difference in wages in the two sectors, 
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00 

q = f [R;(1,L) - Rd(p + 't,L - L)] e-r(s-fJds => 
t 

q = rq + Rd(p + 't,L - L) - R;(1,L) (1 ) 

and we assume that a worker decides to leave the dying sector only if the value of 

migration is at least equal to the private cost of migration.1 

There is a non-linear social cost of moving labour across sectors, e.g. a 

congestion cost. Our qualitative results do not depend on the functional form, but for 

simplicity we adopt the common assumption (e.g. Krugman, 1991) that the adjustment 

costs, c(L), are quadratic: c(L) = [(Lf1/21, where i = dUdt. The parameter y is 

inversely related to the costs of adjustment and directly related to the speed of 

adjustment. If the rate at which workers leave sector 1 is L, the average cost is V21, 

which is less than the marginal cost, Uy. Even if migrants pay the full social cost of 

congestion, private decisions may result in excessively rapid migration. This occurs, 

for example, if the order in which a given "number" (L) of workers leave is random and 

each is risk neutral; in that case, their decision is based on average and not marginal 

cost. More generally, we assume that migrants base their decision on the cost eUy, 

where 1/2 S e S 1. For e = 1 private costs equal social marginal costs. Equating the 

private benefit and cost of migration, and rearranging, gives the dynamics of labour 

adjustment: 

(2) 
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Substituting (2) into c(L) gives adjustment costs as a function of y, 8 and q. 

In the absence of international borrowing, the deficit in the balance of trade, 

D(U,'C,L,q}, must be 0: 

D( U , 'C , L ,q) == U E(p + 'C) + yq2 - R 1(p + 'C, L - L) - R2 (1, L) -
282 

- 1-
'C[UE1(P + 'C) - R1 (p + 'C,L - L)] = 0 

The first two terms in the definition of the trade deficit give expenditures on 

(3) 

consumption and congestion costs, the second two terms give the value of production, 

and the third gives the tariff revenue, which by assumption is redistributed in a lump 

sum. Equation (3) gives real income as an implicit function of the tariff, labour 

allocation, and the amount of migration. 

The government's objective is to choose tariff and income trajectories to 

maximize the present discounted value of real income, 

00 

Max Jue-rs ds 
't,U 0 

(4) 

3. Government Intervention 

This section characterizes the optimal government policy under two 

assumptions about the government's ability to make binding commitments when 

agents are forward looking and have rational expectations. In the first case, which we 

refer to as perfect commitment, the government is able to choose its entire policy 

trajectory over (0, 00), at time O. The second model, which we refer to as limited 

commitment, describes a situation where the exogenous period of commitment is 
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finite, and perhaps infinitesimal. In both cases the initial value of L, Lo' is not equal to 

the long run equilibrium value that equates wages in the two sectors. For example, as 

a result of a shift from a command economy to a free market economy, the amount of 

labour in the old State sector may be excessive. We close the section by briefly 

considering optimal policy when agents' expectations are myopic. 

Rational Expectations and Perfect Commitment This equilibrium can be 

analyzed using control theory. The government maximizes the expression in (4) 

subject to (1) - (3), with initial condition Lo. The other state variable, q, is a "jump 

state"; that it, it's initial condition is endogenous. The Hamiltonian and necessary 

conditions are 

H = U - A[UE(p + t) - R 1(p + t,L - L) - R2(1,L) 

- [t[ U~(p + t) - Rl
l (P + t, L-L)] + yq2] + J3l ..!q + J32 [rq - d(p + t, L)] 

282 8 

where 

aH = 0 => A = 1 
au [E - tEl] 

aH ~ - ] - = t U Ell - Rl\ + 132 Ril = 0 at 

Pl = rf3l - A (d + t Rl~) + 132 h 

. _ AY Y 
132 - fi2 q - J3le 

(5) 

(6) 

(7) 

(8) 

(9) 
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21--
d(p + t, L) = R2 (1, L) - R2 (p + t, L - L) 

1 -- 2 ad 
h(p + t,L) = R22 (P + t,L - L) + R22 (1,L) = - < 0 aL 

The costate variables associated with states Land q are, respectively, ~1 and ~2; A is 

the Lagrangian multiplier for the constraint (3); the function d is the current wage 

differential and h is the sum of the slopes of marginal labour productivity in the two 

sectors. 

Denoting steady-state values with "*", (2) implies that q* = 0; from (1), d* = 0, 

and from (9) ~; = O. Equation (8) implies ~; = [A.tR~2/hr and equation (7) implies ~; 

= -[A.tUEr1/R~:J*. These last two equations imply [A.tR~2/hr = -[A.tUE11/R~:J*. Since 

the coefficients that multiply At in this equation have opposite signs, it must be the 

case that A *t* = O. Since A * 0 from (6), we have t* = 0, and then (7) implies ~; = O. 

Because the initial condition of q is endogenous, we have the boundary condition ~z{O) 

= 0; the interpretation of this equation is that the tariff trajectory is chosen so that the 

social shadow value of q is 0 at the beginning of the program. By linearizing the 

dynamic system around the steady state, it can be shown that the steady state is a 

saddle-point. For t > 0 and L < L *, ~2 > 0 and the tariff is positive. 

The results of the model are summarized in the following two propositions. 

Proposition 1: In the model given by (1) - (4), the optimal tariff is identically 0 if and 

only if there is no distortion: e = 1. 
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Proof: The statement t:: 0, (6) and (7) imply A = 11E11 < ° and 132:: 0. The last 

identity and (9) imply 131 = AqIB. Differentiating this relation with respect to time, using 

(8) and (1) implies AlB = A which implies that e = 1. To prove the converse, it is easy 

to show that when e = 1, t :: ° satisfies the necessary conditions to the government's 

problem.-

Proposition 2: When there is a dynamic distortion, the optimal tariff is 0 at the initial 

time and in the steady state. 

Proof: Since (3) is binding, A;¢: 0. The boundary conditions 13iO) = ° = 132* and (7) 

then imply t(O) = ° = t*.-

Proposition (1) is consistent with the literature cited earlier, which notes that in 

the absence of distortions, adjustment costs do not provide a rationale for government 

intervention. Proposition 2 is more interesting. The conventional wisdom is probably 

that reform should be "phased in", i.e. that the initial tariff should be positive, and 

gradually reduced. However, Proposition 2 says that protectionism should be phased 

in. The initial tariff is 0, later becomes positive, and then is reduced to 0. It is not 

surprising that in the steady state free trade is optimal. Once all adjustment has 

occurred, there is no possibility of a distortion, and thus no reason for a tariff. The 

optimality of free trade at the beginning of the program is less transparent. The 

explanation rests on the fact that migration is an investment decision, and therefore 

involves a comparison of future benefits and current costs. A positive tariff in the 

future decreases the incentive (in the current period) to migrate; this is the 
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announcement effect of a tariff. Since, in the absence of the tariff, migration occurs too 

quickly (because the marginal migrant pays less than the marginal adjustment cost), 

the future tariff moves the migration decision toward the socially optimal level. 

However, the future tariff involves future distortions in consumption (and in production 

if there are mobile factors). From the vantage point of t = 0, the optimal tariff at t > 0 

involves balancing a current benefit (slower migration) with a future cost; this is the 

obverse of the private investment decision, which requires balancing a future benefit 

with a current cost. A tariff in the initial period involves the initial consumption and 

production costs, but by definition, there are no previous migration decisions which it 

can effect. Since the initial tariff involves costs but can have no announcement effect, 

the optimal initial tariff must be O. 

Although this result is most easily demonstrated with a continuous time model, 

the discrete analog helps with the intuition. Since the discrete model is also useful in 

understanding the limited commitment case, we discuss it briefly here. We let E be 

the length of a period and assume that all agents act at the beginning of a period. 

Before any actions have occurred in the current period, at time t, the amount of labour 

in sector 2 is L,-£; L, is the amount of labour in sector 2 after actions in the current 

period. The discrete analogues of (1) and (2) are: 

q, = d,E + e -f£ q'+E (1 ') 

(2') 
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In (1') dt represents the flow of wage differential, so d{- represents the value of the 

flow over a period of length E. In (2') yq"fJ is the rate of migration, so ycq"fJ is the 

number of migrants in a period. A current tariff causes a finite consumption and 

production loss in welfare (a flow), say Wt; the effect on the present discounted value 

of welfare of this loss is w{-, which is proportional to E (Le., the loss is OrE)). The 

endogenous flow of migrants is a continuous function of qr From (1 '), the effect of a 

current tariff on qt is proportional to E, since the tariff affects dt; from (2') the effect of 

qt on the number of migrants is also proportional to E. By the chain rule [or by 

substituting (1') into (2')], the effect on migration of the current tariff is proportional to 

£2 (Le., the current beneficial effect of the current tariff is 0(E2) ). 

In summary, the current benefits of a tariff in any period of a discrete time 

model are of a smaller order of magnitude than the current costs. However, the 

current tariff yields benefits in previous periods, via the announcement effect. The 

cost of a tariff at t> 0 is still related to the contemporaneous consumption and 

production distortions, but the benefit is related to all previous migration decisions. At t 

= 0 there are no previous periods, and therefore the total benefits in that period are of 

a smaller order of magnitude than total cost. If it is possible to adjust the tariff only 

occasionally, for example for political reasons, £ is a large number, and the initial tariff 

may be large; if E is small, the initial tariff should be small. 

Although we have obtained Proposition (2) for a special model, this type of 

result holds much more generally. A more general cost of adjustment function, or a 

model in which migration is based on a more complicated calculation of future wages 
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(as discussed in note 1), would not alter the conclusion. Two key features of the 

model lead to the result. The first is that because migration decisions are forward 

looking, the tariff trajectory can be used to determine the initial value of q, the present 

value of migration; this is reflected in the fact that ~iO) = O. The second feature is 

that the current tariff does not directly affect the migration decision: the migration 

equation, (2), does not involve the current tariff. To understand why this feature is 

important, consider an alternative model in which the migration decision involves both 

q and 'to In that case, equation (2) is replaced by L = t(q,'t) for some function t, and 

the first order condition (7) would contain a term ~,at;8't. Then, even when ~2 = 0, 

there is no reason for the tariff to be O. This second feature of the model is important 

in understanding the result we obtain in the limiting case where the period of 

commitment approaches O. We return to this point below. 

Rational Expectations and Limited Commitment If the government were able to 

announce a tariff profile at time 0, and all agents believed that it would be followed, 

the optimal program is as described above. Since the government has an incentive to 

deviate from the announced program at any point t > 0, the optimal program is not 

time consistent. To see this, note that for any initial value of L:;c L" (the steady state 

value), the optimal initial value for the costate variable ~2 is O. However, on the 

announced path, ~2 is not identically 0 unless e = 1. Therefore at any time t> 0 the 

government would like to announce a new path that begins with a 0 tariff. 

In the absence of perfect commitment, the equilibrium that emerges depends 

on the manner in which agents' expectations are formed. If their expectations about 
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future tariffs are conditioned on the history of the tariffs, a great variety of outcomes 

can emerge as an equilibrium.2 In order to eliminate this indeterminacy we restrict 

attention to differentiable Markov Perfect Equilibria (MPE). Agents have rational 

expectations, but they condition those expectations on only the payoff-relevant state 

variable, which in this case is the stock of labour, Lt; moreover, their expectation are 

differentiable functions of L 

With the restriction to MPE we can characterize the equilibrium that emerges 
I 

when the government is able to make a commitment over a finite period, T years. At 

times 0, T,2T,3T .... the government chooses a trajectory of the tariff for the next T 

years, after which authority passes to its successor. Denote as J(L) the value of the 

government's program when it is able to make a commitment for T years and the 

initial level of labour in sector 2 is L The control problem is 

T 

J(L) = max fe-It Udt + e -rT J(LT) 
't,U 0 

(4') 

subject to (1) - (3). Proposition 3 describes the equilibrium tariff trajectory for this 

model. 

Proposition 3: (i) In a MPE when the government's period of commitment is T> 0, the 

optimal tariff at the beginning of each T-interval is O. (ii) If the value function J(L) is 

everywhere differentiable, the optimal tariff is also 0 at the end of each interval. 

Proof: Problem (4') is the same as (4), except that the horizon in the former is T 

rather than 00; this leads to different boundary conditions at the horizon, but the first 
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order conditions remain as in (6) - (9). Since qo is free, we have ~iO) = 0 which from 

(6) and (7) implies r:(O) = 0 as in the previous model. To prove (ii), define O(L) as the 

equilibrium initial value of q, which is determined by the solution to (4'). In this case 

J(L) == j(L,O(L)) for some function J To allow for the possibility that the tariff is 

discontinuous at the end of a policymaker's tenure, we define nr as the last instant of 

government n's tenure, and nT+ as the first instant of the next government's tenure. 

Corresponding to these variables, we define J3inT) as IimtrnT J3it) and J3inT+) as 

IimtJ.nT ~it). At the beginning of any interval, time nT+, n = 0, 1, 2, .... the boundary 

condition ~inT+) = 0 and (assumed) differentiability of the value function (which 

implies the equality between the costate variable and the shadow value of a state 

variable) implies aj/aO/L,O(L) = O. For problem (4') we have the boundary condition at 

r, J32(T") = aj/aqL,O(L). This and the previous result that aj/aO'L,O(L) = 0 implies ~iT) 

= O. Consequently J3(T) = ~(T+) = 0 which implies r:(T) = o. [In (4') the function J(L), 

or j(L,O(L)), is like a bequest, or scrap value function in a standard control problem. 

The last boundary condition says that the shadow value of the state 0 at the horizon 

should equal the marginal value of 0 in the bequest.]-

The endogenous function O(L) is discussed in the Appendix. Consistency 

requires that when a policymaker solves (4') taking as given the expectations functions 

in future intervals, embodied in O(L), then his optimal tariff trajectory leads to an initial 

value of q(O) that satisfies q(O) = O(L(O)). In equilibrium, everyone's point expectations 

are correct. The limiting case where the period of commitment is 0 can be obtained 
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by using Proposition 3, which implies that 't(nT) = 0, n = 0,1 2, ... ; by choosing T 

sufficiently small, the tariff trajectory can be kept arbitrarily close to O. However, a 

more illuminating proof begins with a discrete stage problem in which the length of 

each stage (and the period of commitment) is E, and letting E ~ O. This leads to 

PropOSition 4: In the discrete time analog of the model given by (1) - (4), in which the 

length of each stage and the period of commitment is E, the limiting MPE as E ~ 0 

involves an equilibrium tariff identically O. 

Proof: See Appendix.-

The explanation for this limiting result is that the current tariff always has a first 

order consumption and production cost, but it has only a second order effect on 

current migration. For small E the current costs swamp the current benefits for any 

positive tariff. When the current tariff is chosen, previous migration decisions are 

taken as given. The current tariff can therefore have no effect on those decisions. 

Since the only reason for using the tariff is to alter the migration decision, when it 

becomes impossible to do this, it becomes optimal not to use the tariff. As we 

mentioned above, if the current tariff has a first order effect on the migration decision, 

the limiting result in Proposition 4 no longer holds: even for an infinitesimal period of 

commitment, it remains optimal to use a tariff.3 

Myopic Expectations If workers assume that current wages will prevail in the future, 

the current tariff influences the migration decision. Since workers ignore the future, 

tariffs have no announcement effect, and the period of commitment is irrelevant. 
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(There is no jump state, q, in this modeL) The optimal tariff can be determined by 

means of a standard control problem. The initial optimal tariff is positive, and 

decreases to 0 in the steady state. Even if there is no externality (8 = 1), it is optimal 

to protect the dying sector. 

People may have a model of myopic expectations in mind when they use the 

presence of adjustment costs to argue for tariff protection. However, in this situation it 

is clear that the market failure is an information problem, rather than due to 

adjustment costs. The appropriate remedy is to improve the information that workers 

use to decide whether to migrate. 

We used numerical methods to compare the trajectories for the optimal tariff 

and for L (labour in Sector 2) under rational expectations with perfect commitment and 

under myopic expectations. The tariff under myopic expect~tion is monotonically 

decreasing and the tariff under rational expectations is hump-shaped. Both eventually 

reach O. Initially the tariff under myopic expectations is larger, and eventually it is 

smaller, than the tariff under rational expectations. For our examples, labour begins 

by adjusting more rapidly in the rational expectations equilibrium, but eventually 

adjustment is more rapid under myopic expectations (Le., the graphs of L as functions 

of time cross twice). The value of the government's program is higher when workers 

have rational expectations. Since both situations are second-best, this comparison is 

not obvious. However, the result is reasonable: the ability to use future tariffs to affect 

current decisions makes it possible to alter current migration decisions without 

incurring such a large efficiency cost. 
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4. Conclusion 

A standard result in the theory of trade policy is that adjustment costs do not, 

by themselves, constitute a reason for government intervention. If adjustment costs 

are associated with market failures, policies that target the failures are optimal. Trade 

policies are sometimes proposed as second-best solutions. The form that the 

proposal often takes is that trade liberalization should be gradual. If workers have 

myopic expectations, gradual reform is superior to the "big bang" of instant 

liberalization. However, in our view this is a very weak argument for gradualism, since 

it would be much less costly to help individuals make more rational investment 

decisions. Other types of market imperfection, such as a wedge between the private 

and social cost of migrati.on, seem to provide a more promising justification for 

gradualism. It is plausible that such imperfections exist, and the political or fiscal cost 

of the first best remedy (a wage tax or subsidy) might be prohibitive. Even in this 

case, however, we find th~t the usual notion of gradual reform is not optimal. 

Regardless of the government's ability to commit to future policies, in our model 

reform should always start with a big bang. If the government is able to make 

commitments, some protectionism should be used in the future and this should 

gradually be reduced. If the government has very limited credibility, the equilibrium 

policy is to maintain free trade. These results weaken the appeal of gradualism in a 

setting where there are adjustment costs and distortions. 

The two conclusions, that it is optimal to begin with a big bang, and that current 

protection can be justified only if it is possible to commit to future policies, are closely 
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linked. They both stem from two features of the model: first, agents are forward 

looking with rational expectations, and second, the current wage has no (first order) 

effect on the migration decision. The first feature is an assumption which seems 

reasonable, or at least preferable to alternatives. The second feature is an implication 

of our migration model. Work in progress examines a model in which current wages 

have a first order effect on migration. In that case the initial tariff is positive even 

without the ability to make future commitments. 

These contrasting results demonstrate the sensitivity of policy prescriptions to 

the nature of the migration decision. In principal at least, the models are empirically 

distinguishable. The empirical question is whether purely transitory variables, such as 

the current wage differential, has an effect on the migration decision, and if so, 

whether this effect is of the same order of magnitude as variables that proxy the future 

stream of benefits of migration. 
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Appendix 

The endogenous function Q: The optimal tariff trajectory beginning at time nT 

(n = 0,1,2, ... ), lasting Tunits of time, depends on the initial state, LnT. Governments in 

previous intervals, j < n, take this dependence as given; each government recognizes 

that it is able to affect tariffs in future intervals only by altering the level of L at the end 

of its tenure. By the Markov assumption, the equilibrium value, at time nT, of agents' 

expectation of the present discounted value of the wage differential is given by a 

function Q(LnT}. This function is endogenous to the model, but the government at time 

jTtakes it as exogenous, since it depends on the behaviour of future policy-makers. 

We denote the solution to the control problem (4') as {t}. This solution depends on 

the function Q(L} since this function (together with the terminal value of L, L(j+1)T)' 

determines the value of %+1)T; the latter variable determines the solution to (1) and the 

efficacy of the tariff over the interval UT, (j+ 1 )T). We emphasize the dependence of 

the solution to (4') on the function Q and the initial condition L by writing that solution 

as {t}O,L. Given the function Q(L} and the solution to (4'), {t}O,L' we can (in principle) 

solve (1) to obtain the initial value of ~T' We emphasize the dependence of qjT on the 

function Q(L} and the initial level of L by writing qjT = Fo(L), where F is a functional. 

The equilibrium endogenous function Q(L} must satisfy the consistency relation Q(L} == 

Fo(L}. (That is, the function Q is a fixed point.) The identity simply says that the level 

of qjT that emerges from the optimal behaviour of a government which has control for 

the next T units of time, is the level that all agents anticipated. 
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Proof of Proposition 4: At time t, with period of commitment and length of each stage 

E, the policymaker solves the following dynamic programming problem 

(A1 ) 

subject to (1'), (2') and (3); qtK is given by Q(LJ, and the policymaker takes the 

function Q as given. The first order condition with respect to 't is 

{ (UE- _ R1) _ aDt dLt _ aDt dqt] [~IE dJ dLt] = 0 (A2) 't 11 11 -- -- E + e --
. aLt cit aqt cit dLt cit 

Recall that Df' defined in (3), is the value of the budget deficit and h is the sum of the 

slopes of marginal labour productivity in the two sectors. Totally differentiating (1 ') 

and (2') gives the system 

[ 

1 - "fE] 
h, E _ e -< Qf 1 e 

= 
(A3) 

If we divide both sides of (A2) by E, and note from (A3) that aq/d't - OrE) and aL/d't 

- 0(E2
), we obtain the limiting first order condition, as E -7 0 , 

which implies that 't = o. 
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l.In the absence of perfect capital markets, the present value of the marginal utility of income 
need not be the same at every point in time. In that case, the investment decision still depends 
on the stream of the future wage differential. However, instead of a constant discount rate, the 
differential needs to be weighted (with endogenous weights) in order to account for the varying 
marginal utility of income. This complication changes the definition of q, but it does not alter 
the qualitative results we obtain below. If individuals faced perfect capital markets, with a 
discount rate equal to their rate of time preference, borrowing and lending would be used to 
maintain a constant present value of the marginal utility of income. However, the existence of 
perfect capital markets, together with the assumption of identical homothetic preferences, implies 
that the government faces a control problem that is linear in borrowing. This leads to the 
unreasonable conclusion that all consumption occurs in the first instant. If we assume that there 
are perfect capital markets and a representative agent with a more general utility function, the 
optimization problem yields an interior solution. However, that model is more complicated than 
the one we present; the qualitative results concerning the tariff trajectory are unchanged; and the 
assumption of a representative agent is not consistent with the description of the migration 
problem. 

2.This result is closely related to the folk theorems of supergames. For example, agents may 
believe that if the government has followed a "good" trajectory in the past, it will continue to do 
so in the future; but if the government has ever deviated, it will subsequently follow a "bad" 
trajectory. In order for this equilibrium to be subgame perfect, the government must prefer the 
good trajectory to the bad at all times, provided that agents expect the good trajectory to be 
followed in the future. But if agents believe that the bad trajectory will be followed in the future, 
it must be optimal for the government to follow that trajectory. 

3.Rodrik (1989) provides a different explanation for why the inability to make commitments can 
lead to immediate liberalization. In his model there is uncertainty regarding the government's 
"type", and immediate liberalization is used as a signalling device. 
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