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1 Introduction

Récent épisodes of trade liberalization (e.g. NAFTA, Eastern Europe) hâve

lead to a revival of interest for adjustment issues. The réduction of trade

barriers implies a slow and costly reallocation of production factors which

gives rise to a lot of conflicting interests and controversy. Given the multila

téral dimension of thèse reforms, it seems natural to analyze the adjustment

process in an environment where countries are interdependent. In this paper.

we attempt to explore this issue.

Where the adjustment process lias been examined, the aim lias pri-

marily been to study the qualitative properties of factor reallocation within

countries (e.g. Lapan (1976), Neary (1982), Mussa (1978)) and the wel-

fare implications of domestic government intervention (e.g. Karp and Paul

(1994, 1998). Terra (1999), Dehejia (1997)). In order to focus on the domes

tic adjustment process, the small economy assumption has been generally

adopted, thereby ignoring the possible interactions between domestic and fo-

reign factor adjustments. A notable exception is a paper by Fung and Staiger

(1994) which studies the relationship between programs of trade adjustment

assistance in a context of a reciprocal trade liberalization. The authors ar

gue that trade adjustment assistance can contribute to the success of trade

reforms because an assistance to trade-impacted sectors introduced by one
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country can reduce the distortionary costs of its trading partner's remai-

ning tariffs. Although this paper helps to understand how governments may

cooperate in order to enhance welfare during the transition to free trade,

the theoretical framework remains very spécifie particularly regarding the

demand side of the economy.

We want to study a situation where two countries undertake a bila

téral trade liberalization reform and need to reallocate production between

sectors. The création of new jobs is not instantaneous because of the pré

sence of adjustment costs. At the beginning of the transition toward the

long-run free trade equilibrium, the two countries produce both goods irres

pective of their comparative advantages. Questions are then the following :

how do the two adjustment processes interact each other? What are the

trajectories of thèse adjustments ? Does welfare in both countries always

increase throughout the transition ?

In order to answer thèse questions, we use the simplest framework.

The world is described as a two-country Ricardian model. While labour is

assumed to be perfectly mobile across sectors, the number of jobs available

in each sector in both countries is fbced in the short run and slowly adjust.

The création of new jobs in a particular sector dépends on the excess la

bour supply in that sector and a parameter which measures the rate of job

création.

We identify several free trade régimes during the adjustment process

according to whether or not the world relative price is between the two

autarkic priées. In régimes where the world relative price is not between

the two autarkic priées, we show that one of the two countries overshoots

its autarkic equilibrium, i. e. temporarily specializes in the wrong direction,

in order to increase the production of the good which is too rare at the

world level. In such a case, the world price formation mechanism ensures

that production and consumption in the two countries are harmonized at

the world level. In thèse régimes, in both countries, there is unemployment

in the same sector and welfare increases. When the world relative price is

between the two autarkic priées, sectoral reallocation is monotonie in both

countries but welfare in the two countries moves in opposite directions.

Finally, we find that when the two countries hâve "very" différent rates of

job création/destruction, because of institutional différences for instance,

the world relative price adjusts so that the adjustment speed differential

between the two countries decreases.

Thèse conclusions may hâve some policy implications. There is a

strong belief among trade economists that, if there are no adjustment costs

or if the adjustment speed can be totally controlled by a government, a

country should specialize instantaneously in the goods for which it has

comparative advantages. This paper demonstrates that this view may be

incorrect : speeding up the domestic adjustment process could be inappro-

priate in an interdependent world where foreign countries adjust too. Our

conclusions suggest that, in some circumstances, it could be better either to
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slow down sectoral reallocation or to encourage temporarily the production

of the good in which there is a comparative disadvantage.

There is an interesting analogy between thèse results and the famous

conclusions reached by Neary (1982). Where we assume that there is only

one factor of production in the economy and concentrate on the interdepen-

dence of two open économies, Neary ignores the latter by assuming that the

economy at hand takes the world priées as given and focuses instead on the

simultaneous adjustment of two différent factors of production. Neary em-

phasizes the importance of simultaneously consider the adjustment process

in both labour and capital markets. If government policy can control the

speed of adjustment in both markets in a nondistorting way, the first best

policy is to bring the economy to its long-run equilibrium instantaneously.

However, if for some reasons the government's instruments are constrained,

the second best policy is to harmonize in time the two reallocation processes

in order to avoid costly cyclical movements in factor priées and allocations.

Our conclusions are somewhat similar in the sensé that the home

and foreign adjustment processes must be in phase in order to guarantee a

balanced production of the two goods during the transition. An interdepen-

dence among factor markets is then replaced by an interdependence among

countries.

The plan of the paper is as follows. Section 2 présents the model and

the autarkic equiiibrium. A particular attention is devoted to the description

of the labour market. In section 3, we study the free trade equilibrium

with and without unemployment. Section 4 analyzes the dynamic aspects of

the transition towards the long-run Ricardo equilibrium. Section 5 contains

concluding remarks.

2 Autarky

We consider a closed economy (denoted H) which produces two goods i =

1,2.

2.1 Production and consumption

2.1.1 Production

Both sectors use labour with constant returns-to-scale :

Li^coYi, i = 1,2 (2.1)

where L{ and Yj are respectively labour and production in sector i and a.i

is a constant which represents the inverse of labour productivity in sector

i. There is perfect compétition among firms in each sector.
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2.1.2 Consumption

There are N individuals in the economy. Each of them supplies one unit of

labor. Ail hâve the same utility function which dépends on their levels of

consumption c\ and c2 of goods 1 and 2:U(ci,c2) = cjcl~~(, 0 < 7 < 1.
Denoting Vk, the income of agent k, utility maximization subject to the

budget constraint pic^i +P2Ck2 ^ ^k yields the individual demand functions

c&1 = 7Vfc/pi and Ck2 = (1 — l)vklP2- Aggregating individual demands for

goods in the whole economy, we obtain :

Ci = yWH/Pl (2-2)

C2 = (l-1)WH/P2

where WH is the country H total income, Le. WH = £)
fc=i

2.2 The labour market

A central feature in this Ricardian model is that there can be unemployment

in the short run. We assume that there_is ajnaximum employment level,

Lj, in each sector at each date and that L\ -f L2 = N. The labour market is

governed by the following institutional rule : ail workers in a particular sector

are effectively employed in that sector. If the labour demand is smaller than

the number of workers, denoted Ni for sector i, each worker reduces his

working time so that everybody in the sector can work the same amount

of time. This mechanism of the labour market is intended to capture the

phenomenon of "partial unemployment" but is not essential to our results1.

Let «i, «2 be the partial unemployment rates in sector 1 and 2 respectively,

w\, 1V2, the wages and L\, L-i the effective employment levels; we hâve the

following définition of the labour market equilibrium :

Définition 1 Given (Za,L2) > Oj (^1,^2, Ni, N2,LltL2) is a labour market
equilibrium if:

(i) AT, +N2 = N

(ii) U = min {Ni, U) = i .fM^T
I Li if Ni > Li

(iii) workers hâve no incentive to change sector i.e.

(1 — u\)wi = (1 — u2)w2 where Ui = max<0, iV'^"Lf ,i= 1,2.

Note that since L\ + L2 = N, there cannot be unemployment in the

two sectors simultaneously.

1 Alternative^, we could assume that some workers are fully unemployed and that there exists a perfect

unemployment benefit redistribution.
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2.3 The goods market

We use the following assumption :

Assumption 1 p? = a,u,',-.. i = 1,2

This zero-profit assumption may reflect the fact that, due to the pres

sure of labour unions, wages are indexed to priées so that profits are zéro.

Using the définition of the country's total income together witli the above

assumption. we hâve :

W" = wiLr + w2L2 = ^-L, + ^-L2 (2.3)

The equilibrium on goods market requires :

Ci = Y} = h. (2.4)

C, = Y2 = ^ (2.5)

Combining (2.2), (2.4) and (2.5), we get :

(2.6)

2.4 The short run equilibrium

In the short run, the number of jobs available in each sector L* > 0, i = 1,2

is fîxed. We first look at the situation where there is full employment in the

economy; we then turn to the case where there is partial unemployment in

one of the two sectors. In each case, we compute the individual consumption

levels that will be used in the next section.

2.4.1 The full employment equilibrium

Full employment in the economy is characterized by : Ni =Ti = L\, N2 =

Z-2 = L2 and u/] = w2. Using (2.6), we get — = L<2 = A ~ L] . This
7 I — 7 1 -7

in turn leads to :

II =7iV, I2 = {\-

In equilibrium witli full employment. the number of jobs in a parti-

cular sector is equal to the product between the share of total consumption

devoted to the good produced in the sector and the total number of workers

in the economy. Equilibrium priées are : w\ = w2 = ,
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Equilibrium levels of production and consumption are :

ri — G] — , Ï2 — C2 —
ai a2

Individual consumption levels are therefore :

Cl = JL, C2 = Q—È (2.7)
ai a2

2.4.2 Partial unemployment equilibrium

Suppose for instance that there is partial unemployment in sector 1. This

happens whenL\ < *yN, L\ = L\ < Ni, L2 = N2 < L2 and (1—ui)iui = u>2.

Using (2.6), we get :

Nx = jN, L2 = N2 = (l- -y)N

and,

Pi Li P2 0,2 L\
wi = —> w2 = wi—-y — = —

ai 7/v pi ai 7VV

Equilibrium levels of production and consumption are Y\ = C\ =

j±y Y2 = C2 = ^ q iV- Individual consumption levels are :

77
ai AT

, c2 = (2.8)
a

When there is partial unemployment in sector 1, the level of consump

tion in that sector is lower than under full employment.

The analysis of partial unemployment equilibrium in sector 2 is similar

and gives the following equilibrium values for individual consumptions :

ci = :L, c2 = -% (2.9)
a aA'

2.5 Dynamics in autarky

Whereas in the short run. jobs are fixed in both sectors, we assume that la

bour demand gradually adjusts to the number of workers working in the

sector. The adjustment process is governed by the following differential

équation :

%(t)=0(Ni(t)-Li(t)), i = l,2 (2.10)

where a "•" represents a time derivative ; the parameter fi is a measure of

the rate of job création/destruction and can be viewed as an indicator of
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flexibility of the labour demand. Note that, at each date t, the short-run

analysis of the previous section applies.

If Ni(t) — Li(t) > 0, the above adjustment rule can be rewritten

as Li(t) = 0Ni(t)ui(t), which says that sector i grows whenever there is

unemployment there. A microeconomic justification for this reduced form

can be given. When unemployment is high in a given sector, the rate at

which workers fill vacant jobs is high. This reduces the expected firms'

hiring costs and then increases the aggregate amount. of job openings in

the sector. This interprétation of the adjustment process is in line with the

récent literature on search models (e.g. Pissarides, 1990). Note that it is

possible to give an alternative interprétation for this adjustment process.

Dividing (2.10) by Li(t) and using (1 — u,)^- = %*-, labour dynamics can be

rewritten as: ~M =/?ff(^-Ji),* = l,2. With this latter expression,
job création (and therefore employment in the next instant) occurs in sector

i as long as the value of the marginal productivity of labor is larger in that

sector2.

Of course, many of the variables that are likely to be important in a

full microeconomic analysis are left out in équation (2.10). For instance, the

frictions that must underlie the job création process such that firms' hiring

costs or workers' search costs are not made explicit. The reason for not ha-

ving explicit microeconomic foundations for the adjustment rule is that the

combination of a sophisticated dynamics with the large-economy assump-

tion is too costly in terms of analytical tractability. Since we are primarily

interested in doing a positive analysis of the adjustment process3 in a mo-

del with two interdependent countries, équation (2.10) seems a reasonable

approximation.

It is straightforward to see that, given an initial disequilibrium. the

economy converges monotonically to its long-run full employment equili-

brium. Suppose for instance that there is partial unemployment in sec

tor 1 at the beginning of the adjustment process;in such a case: L\{i) =

P(Ni(t) - L\{t)) > 0 where Ni = *yN. Therefore L\ increases until N\ —

-yN; this in turn implies that J& = ^, g- = ^^ and ci = -^ increase

throughout the adjustment process.

We now want to know whether thèse properties of monotonicity of

the adjustment process still hold in an interdependent world. For the sake

of clarity, we omit the variable t in the rest of the text.

2 e.g. Saint-Paul (1996) exhibits an arbitrage condition for posting vacancies which dépends on the productivity
differential of workers.

3 For instance, Karp and Paul (1994,1998) demonstrate the sensitivity of policy prescriptions to the microe
conomic foundations of the adjustment process.
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3 Free trade

3.1 The world economy

In this section, we consider that country H (the home country) moves from

autarky to free trade with an other country denoted F (the foreign country).

We would like to study the implications of this trade liberalization on secto-

ral adjustment in both countries. Like country H, country F produces two

goods i = l,2 using labour with constant returns-to-scale. The production

technology of F is given by :

L'^aW, i = l,2 (3.1)

We assume that country H (resp. F) has a comparative advantage in

the production of good 1 (resp. good 2), i.e.

Assumption 2 a2fa\ > a^/a^

The demand and supply sides of country F are based on similar as-

sumptions than in country H. In order to save space, we do not présent

them again; we dénote ail variables associated to country F with the super-

script ' : for instance N' and w[ are respectively the total number of workers

and sector 1 wage in country F. We remind the reader that the préférences

are identical and that firms' profits are zéro in both countries.

3.1.1 The labour market and the case of full specialization

If a country produces both goods at the international equilibrium, the labour

market works along the lines described in the previous section. If, however,

only one good is produced, two configurations can occur.

The first configuration occurs when there is no labour supply in one

of the two sectors i.e. Ni = 0, Nj > 0. Suppose for instance that there

are no workers in sector 2 of country H ; we hâve : Ni = N, N2 = 0 and

L] > 0,L2 = N — L\ > 0. This implies L\ = L\ and L2 = 0. In order

for this to be an equilibrium, the following inequality must be verified :

(1 — ui)wi ^ u>2 where wi = i>v~^1.

The second possible configuration happens when one of the two sectors

is inactive i.e. Li = N, Lj = 0. Suppose there is full specialization in sector

1 of country H, then L\ = N, L2 = 0. Since there are no jobs_available in

sector 2, there is no wage there. We hâve therefore : Ni = N = L\, Viui > 0.

3.1.2 The goods market

The world income H7* is

W* = wiLi + w2L2 + w[L[ + w'2L'2 (3.2)
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Since préférences are identical in the two countries, we hâve :

Cr = I^and c^d-rt"" (3.3)
Pi Pi

where C* is the world consumption of good i.

Equilibrium on international markets requires :

û a

L/2 — r2 —1—r
«2 0-2

where Y? = Fi + Y? and Y2* = F2 + F2'.

Combining équations (3.4) and (3.3), we get :

(1-7)*? = ^71? (3-5)

Hereafter, good 1 is the numéraire and we define p = P2 as the relative

price of good 2.

3.2 Short-run equilibrium with two countries

We are now able to characterize the short-run equilibrium in our two-

country economy. To begin with, we note that when both countries are at

the long-run full employment equilibrium, the traditionnal Ricardian ana-

lysis applies. In that case, there are two types of equilibrium configuration :

(i) both countries are completely specialized in accordance with their com

parative advantage with ^ < p ^ ^, or (ii) one of the two countries is

incompletely specialized with a world relative price equal to the autarkic

price of the incompletely specialized country.

If the two countries are not at the long-run full employment equili

brium, we distinguish below three possible short-term régimes depending

on whether unemployment occurs in sector 1 or sector 2 in each country.

For each régime of unemployment, we compute the short-run equilibrium

world relative price in terms of the state variables Lj, L2 and the other

parameters of the model (a*, aj, N, N' and 7) and we dérive a necessary

condition for the existence of such a régime.

3.2.1 Case 1 : Unemployment in sector 1 in both countries

Since, in equilibrium, workers must be indiffèrent between the two sectors,

u\, u[ > 0 implies

(1 - ul)w1 = w2 (3.6)

(1 — u[)w[ = w'2
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and therefore w\ > w2 and w[ > w'2 : in both countries the wage rate in sec-

tor 1 is larger than the wage rate in sector 2. Using thèse latter inequalities,

Assumption 2 and w[ = ^-, w'2 = ^-, we deduce that :

In country H, the labour supplies are given by Ni = jz^r and N2 =

N — N\. The employment levels are respectively L\ = L\ and L2 = A^.

Prom (3.6), we get L2 = N — L\^ = N — L\-^-. A similar analysis applies

in country F and gives L[ = L1, L'2 = N' — L-^-^r.

Using the above expressions and the market equilibrium condition

(3.5), we finally obtain the equilibrium world relative price in terms of L\

and L2 :

Substituting (3.8) into (3.7) ieads to :

Z1^ + (N' -12) (3.9)

Condition (3.9) means that a Case 1 equilibrium émerges if the num-

ber of jobs available in sector 1 in both countries is small.

3.2.2 Case 2 : Unemployment in sector 2 in both countries

U2, 1*2 > 0 implies

(l-u2)w2 = wi (3.10)

(1 — u2)w2 = w[

and therefore w2 > w\ and w'2 > w[ : in both countries the wage rate in

sector 2 is larger than the wage rate in sector 1. Using Assumption 2 and

W! = ±,w2 = £, we get

44 < ^ < P (3.H)
a

Using a procédure similar to the one used for Case 1, the employment

levels are given by : L2 = L2, L\ = N — L2^- for country H and U2 = L2>

L[ = N' — L2^- for country F. Using thèse expressions and condition (3.5),

we get p in terms of L\ and L2 :

7HW.,+jv>i)

(N - Li) ja2 + L2/a'2
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Combining (3.12) with (3.11) leads to:

(1 - 7) (n + ^N') >N-L1 + ^-I2 (3.13)
> , °2

Case 2 occurs when the number of jobs available in sector 2 in both

countries is small.

3.2.3 Case 3 : Sector l's unemployment in country H and sector

2's unemployment in country F4

, u'2 ^ 0 implies :

(l-ul)w]=w2 (3.14)

(1 — u'2)w'2 = w\

and therefore w\ ^ w2 and w'2 ^ w[. Thèse two inequalities, together with

W\ = ^, u)2 = f2, w\ = jr and w2 = ^ lead to :

ai

By analogy with Case 1 and Case 2, we obtain the following employ-

ment levels: U =LUL2 = N-L}^,L2 = L2 and L[ = N' -t2^.

Substituting thèse expressions into the goods market equilibrium con

dition (3.5) gives :

L2/a2

Inequality ^ ^ p is équivalent to

- 7) (N + ^-N') <N-L1 + ^Ll2 (3.16)
a a

which is the opposite of (3.13) for Case 2. One the other hand, p j> £r is

équivalent to

a2

which is the opposite of (3.9) for Case 1. In order to write individual con-

sumptions for Case 1, Case 2 and Case 3, we note that, for thèse three

Case 3 includes the cases where there is full-employment in one country.
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cases, the individual incomes in countries H and F, v and v', are given by

the following expressions :

v = min —, — 1
V ai a2 /

v' = min ( —, — )
Va; a'2J

Using the fact that C\ = jv and c2 = ''■!), country H's individual

consumptions in Cases 1 and 3 are :

ci = —p, c2 = ~ " (3.18)
a2 a-2

whereas in Case 2,

' V I) in tn\
C\ = . C2 = (O.19)

ai ai p

Similarly in country F,we hâve in Case 1 :

c\ = -1-p, c2 = ^—Jl (3.20)
a2 a2

whereas in Cases 2 and 3,

At this stage and before analyzing the dynamics of this two-country

world, it is important to briefly address the issue of the pattern of trade. In

particular, we would like to know whether in Case 1 and Case 2, where the

relative price is outside the interval (^?, jp-), the two countries are going to

export the good for which they hâve a comparative advantage. To answer

this question, we dérive in Appendix 3 an expression for country's H net

exports of good 1 under Case 1 (the study of Case 2 is similar). The sign of

the expression includes two terms. The first term is always positive because

of our assumption about the structure of comparative advantages : other

things being equal, country H tends to export good 1 because it has a

comparative advantage in that good. The sign of the second term dépends

on the différence between the rates of sector l's activity in the two countries.

It turns out that, providing that the comparative advantages are sufficiently

small, if sector l's activity in country H is low compared to the one in

country F, country H may end up exporting good 2 in which it has a

comparative disadvantage.

We close the section by emphasizing that it is possible to show that

conditions (3.9), (3.13) and the associated inequalities (3.16) and (3.17) are
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also sufficient for guaranteeing the existence of an equilibriura. In other

words, for any state ( L\, L2 ) and any set of admissible parameters satis-

fying one of the above conditions, there exists a short-run equilibrium with

positive unemployment. This introduces the dynamic analysis of the next

section.

3.3 Dynamics

In this section, we study the adjustment process of the two économies follo-

wing a move from autarky to free trade. We first introduce the adjustment

rules of the two économies. Then, we describe the trade liberalization expe-

riment we want to analyze and the properties of the adjustment process.

3.3.1 The adjustment rules

Dynamics in the two countries is similar to the description of the adjust

ment process in autarky i.e. at each date t, the change in the maximum

employment level in each sector is governed by the excess of labour supply :

we hâve

= 0{Ni - Li) (3.22)

where (3 and /?' are measures of the rates of job création / destruction

in both countries. A différence between 0 and fi' can be thought as an

institutional différence in terms of flexibility of the labour demand between

the two countries.

3.3.2 Properties of the adjustment

3.3.2.1 Explaining the trade liberalization experiment

We study a situation in which, for a given initial state (Li(0),L2(0)), both

countries suddendly move from autarky (described in section 2) to free trade

(described in section 3). This initial trade chock gives rise to a change in

the equilibrium relative price which in turn affects the sectoral wages and

the labour supplies in both countries.

At each point (Li(t),L2(t)) along the subséquent free trade adjust

ment trajectory, the short-run analysis of section 3.2 applies. In particular,

the expression of the equilibrium price p(t) dépends on whether (Za(t),

L2{t)) satisfy (3.9), (3.13) or the associated inequalities (3.16) and (3.17).
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3.3.2.2 Partitioning the (LitL2) space

We would like to construct a graphie summing up the dynamics of the

adjustment process. In order to do that, we draw two Unes in the (Li,L2)

space whose équations are :

Z'2 = -^-L! - 7 ( N^- + N')+N' (3.23)
al \ 0.2 J

Q>2 Q>\ 0,2 Û2

Thèse frontiers détermine three régions which correspond to Cases

1,2,3 analyzed in the previous section.

Région 1 corresponds to Case 1 and is such that ^f ^ p(t). In both

countries there is unemployment in sector 1. In this case L\ > 0 and L2 < 0.

Prom (3.8), we deduce that the world relative price of good 2 increases.

Région 2 corresponds to Case 2 and is such that p(t) ^ I2-. In both

countries there is unemployment in sector 2. In this case L\ < 0 and L2 > 0.

From (3.12), the world relative price of good 2 decreases.

Région 3 corresponds to Case 3 and is such that ^f ^ p{t) ^ ^. We

hâve L\ > 0 and L2 > 0. In each country there is partial unemployment

in the sector in which the country has a comparative advantage. The world

relative price may increase or decrease.

3.3.2.3 Characterizing the adjustment trajectories

Figure 1 shows, in the (Li,L2) space, the long term Ricardian equilibrium

with full specialization in each country, denoted R.

In this figure, ail trajectories beginning in régions 1 or 2 necessarily go

to région 3. In région 3, after some time, one country becomes specialized

in the sector in which it has a comparative advantage Le. one of the two

axis is reached. Then the other country keeps on adjusting until the long

run Ricardo equilibrium is reached.

The important point to emphasize hère is that the trajectory of em-

ployment may not be monotonie if free trade starts in région 1 or région 2 :

in one of the two countries, the productive structure temporarily moves in

the wrong direction i.e. one ofthe two countries overshoots its autarkic equi

librium before specializing in accordance with its comparative advantage. To

explain this resuit, we simply observe that in région 1 or région 2, the world

production of one of the two goods is large compared to the other good. In

order to restore a more balanced world production, one of the two countries

must produce the good in which it has a comparative disadvantage.
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R

Figure 1

Which country will overshoot its autarkic equilibrmm dépends on the

level of the world relative price. If, for instance, the initial world relative

price of good 2 is very low (région 1), good 1 is too rare. This implies that

country F must produce this good for a while at a level larger than its

autarkic level even though country F has a comparative advantage in good

2.

When the process of adjustment obeys the dynamics of région 3, the

interdependence between the two countries can be summarized by a surpri-

singly simple relationship between the two rates of unemployment :

[1 — U\\ [1 — U2\ = — (3.25)

The lower is ^J^2-, the more différent the two countries in terms of tech-

nology, the larger the rates of unemployment in thèse countries. Expression

(3.25) also says that the rates of unemployment moves in opposite directions
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in the two countries; moreover, the increase of one rate must exactly offset

the decrease of the other rate in région 3 of the adjustment.

Once the vertical or the horizontal axis has been reached, the dyna

mics is similar to the dynamics in autarky. To see that, we simply note from

équation (3.5) that the world relative price only dépends on variables of the

adjusting country.

A similar analysis applies to the case in which there is only one coun

try which is fully specialized at the long run Ricardo equilibrium R'. For

example, Figure 2 shows that the adjustment trajectory goes from région 1

or région 2 towards région 3 and converges to a specialization of country F.

Figure 2

3.3.2.4 Small versus large rates of job création/destruction

It is possible to give a more formai description of the dynamics in région

3 by looking explicitly at the laws of motion of the economy. To make

the analytical study easier, we define the variable n and the constant A as
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follows :

"K = . A =

where tt is a function of the world relative price and A is an indicator of

the structure of comparative advantages between the two countries. Since

5? ^ V < -jf in région 3, we hâve 1 < x ^ A. Using équations (3.22),

(3.14) and the définitions of n and A, the dynamics of the econoray can be

expressed by the two laws of motion :

ti/L1=0(v-l) (3.26)

together with the following dynamic équation (see Appendix 1 for the déri

vation) :

Thanks to the above dynamic équation, we can analyze a situation

where the rate of job création/destruction of one country is very slow com

pared to the other country. This may illustrate a case where there are large

différences in terms of flexibility of labour markets between the two coun

tries. Suppose for instance that the rate of job création in country F is very

small Le. /?' —» 0. In such a case, the first term of the right-hand side of

expression (3.27) is negligible. The only force which governs ir is the growth

of new jobs in sector 1 of country H, which decreases tt, which in turn, from

(3.26), decreases the growth of new jobs in sector 1 of country H. Therefore,

when the adjustment process in the foreign country becomes very slow be-

cause of the existence of strong rigidities in labour demand, this affects the

adjustment process in the home country which slows down too. The intuition

behind this resuit is clear. Suppose that the two countries initially produce

close to point O in région 3 of Figure 1. If the foreign adjustment process

is very slow compared to the domestic one, the world will soon produce too

many of good 1. The only way to avoid such an unbalanced situation is

for the home country to slow down its reallocation process. We generalize

this latter resuit as follows : in région 3, when the two countries hâve "very"

différent rates of job création/destruction, the world price adjusts so that

the adjustment speed differential between the two countries decreases

Remark 1 The dynamic System expressed by équations (3.26) and équa

tion (3.27), goes to infinity; this means that the axis will be reached infinité

time. To show that, suppose that tt —* 1 such that L\/L\ —*■ 0;from (3.27)

we get tt/tt > 0 which is a contradiction. Similarly tt —> A leads to a con

tradiction. Since the growth of L\ and L2 never stops, we know that their
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Urne trajectories will cross the axis in finite time. It is worth mentioning

hère that there is a discontinuity in the rate of unemployment of the coun-

try which becomes the first specialized. The rate of unemployment in the

growing sector of that country is strictly positive and satisfies (3.25) until

one of the axis is reached. When the adjustment trajectory hits the axis, the

declining sector of this economy disappears and the rate of unemployment

in the growing sector becomes zéro.

3.3.3 Welfare analysis

Having described the adjustment trajectory in the two countries, we can

now concentrate on the change in welfare along the trajectory for both

countries. An important issue relative to any reform of trade liberalization

is the short-term and transitional effects of the reform and therefore its

political feasibility. To study the change in welfare along the trajectory,

we use the simple fact that when the individual consumption of one good

increases in one country, the individual utility and so welfare in that country

increases ceteris paribus. We first analyze the impact effects of reciprocal

full trade liberalization. We then study the dynamics of welfare during the

adjustment process leading to the long run free trade equilibrium.

3.3.3.1 Impact effects of reciprocal trade liberalization

To assess the short-term effects, in terms of welfare, of a sudden move to

free trade, we first need to détermine what is the initial position of the two

countries in the (Li,L2) space just after the trade shock. This position dé

pends on the autarkic equilibria of the two countries just before the shock :

were the two countries at full employment ? Alternatively, was there unem

ployment in country H? If so, in which sector ? What about country F ?

Given the number of possible combinations of autarkic equilibria, we

restrict our attention to two possible configurations. In the first configura

tion, the two countries are at full employment just before the shock. In this

case, it is easy to show (see Appendix 2) that, after a sudden move to free

trade, the two countries start adjusting in région 3. A quick inspection of

the consumption levels in autarky (see (2.7)) with the ones corresponding

to région 3 (see (3.18),(3.21)) shows that, in terms of consumption and uti

lity, the impact effect of reciprocal trade liberalization is négative in both

countries.

This contrasts with an other possible configuration where the two

countries exhibit unemployment in sector 1 in autarky. Hère, we can show

that the free trade initial position is in région 1 or région 3. Assuming that

the two countries start the transition in région 1, the impact effect of trade

liberalization in terms of welfare is positive in one country and négative in
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the other5. A symmetric resuit is obtained when the two countries exhibit

unemployment in sector 2 in autarky.

3.3.3.2 Transitional and long-term effects on welfare

We now want to study the dynamics of utility during the adjustment pro-

cess. From expressions (3.18), (3.21), (3.19) and (3.20), we see that in région

1 and région 2, welfare increases in both countries. This is because, in thèse

cases, there is too much of one good and too little of the other good. There-

fore any change which favors a more balanced world production of the two

goods increases welfare in both countries.

Région 3 is again a région where the two countries move in opposite

directions until one of the axis has been reached. Expressions (3.18) and

(3.21) tell us that welfare in one country can increase only at the expense of

the other country. This conflict6 in terms of welfare between the two coun

tries can be clearly expressed by using an adéquate log-linear combination

of expressions (3.18) and (3.21) :

±\ \nU(cuc2)

where a is a constant7. Once specialization in one of the two countries is

achieved, welfare in the other country increases monotonically until reaching

point R.

Finally, and not surprisingly, it is straightforward to show that at

the long-term equilibrium, the level of utility is higher than the one under

autarky.

In summary, (i) in région 3, the impact effect of a move to free trade is

négative in terms of welfare in both countries, (ii) the welfare change along

the trajectory need not be monotonie and differs depending on price ré

gimes and countries. Thèse contrasting conclusions illustrate the conflicting

interests associated with a move to free trade not only within each country

but also between the two countries.

5 As for the pattern of trade in régions 1 and 2, the sign on the impact effect on welfare turns out to dépend

on the structure and the intensity of comparative advantages and on the rates of activity in sector 1 in the

two countries.

6 Since the terms of trade détermine the share of gains from trade between the two countries, it is not

surprising that, in région 3, there is a conflict between the two countries as the terms of trade are changing.

The interesting point is that such a conflict does not appear in région 1 and 2. We thank a référée for

mentioning this point.

7 a = In -*■ +
»2
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4 Concluding remarks

The objective of this paper was to analyze the interactions between the

adjustment processes of two countries following a once and for ail move to

free trade. We hâve used a dynamic two-country Ricardian model where the

process of job création/destruction is slow in both sectors. The most stri-

king conclusion is that, for some free trade initial conditions, one of the two

countries temporarily specializes in a direction which is opposed to its com

parative advantage. It is important to emphasize that this resuit is obtained

through the world price formation mechanism and therefore from a spon-

taneous harmonization process. The same "invisible hand" mechanism is at

work in a situation where the home adjustment process slows down because

of a "very" small job création/destruction rate in the foreign country.

There is no doubt that the setup used to reach thèse conclusions is

restrictive. In particular, the adjustment technology is myopie and ad hoc

and does not permit to distinguish clearly between the positive and the

normative aspects of the adjustment process. A more sophisticated analy-

sis would hâve certainly required the use of numerical methods. We think

however that this work, as it stands, is a fîrst interesting attempt to un-

derstand the complex relationships between trade liberalization and factor

reallocation when countries are interdependent.

The existence of high unemployment and other possible initial dise-

quilibria in some countries and the way the économies are able to adjust to

free trade generate some important interactions among countries during the

transition to the long-run free trade equilibrium. This should deserve more

attention in the design and the coordination of trade liberalization reforms

and trade adjustment assistance programs.
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Appendix 1

In this appendix, we dérive équation (3.27) of the text.

Expression (3.15) can be rewritten as follows:

P= •=
L2/a2 + 62

where 61 = (1 - 7) N'/ai and &2 = lN/a2.

Using this expression for p, we hâve :

2
7T =

ai

o.\ (Ll/a1+bi)

Using dynamic équations (3.26) and n = ^£, we get :

3'\ ,A
7T = =
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Dividing the above équation by tt gives équation (3.27) of the text.

QED

Appendix 2

In this appendix we show that when the two countries are at full employment

in autarky, a sudden move to free trade leads the two économies to start

their adjustment process in région 3.

In autarky, we hâve :

and

The world production of good 1 and good 2 are therefore :

^N >yN' {l—r)N
Yl - ~Z h ~J~> Y2 — " T

Suppose that free trade is instituted between the two countries. Using ex

pression (3.5), we compute the world relative price :

p =

N_ , N'
ai ~âT

a2 a'2

QED.

We hâve :

and,

Therefore :
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Appendix 3

In this appendix, we dérive an expression for the net exports of good 1 for

country H in Case 1. By symmetry, the same method applies in Case 2.

Prom (3.18), we deduce that consumption of good 1 in country H in Case

1 is C*1 = N-3-p. Since production of good 1 in country H is just ^-, net
exports in good 1 for country H in Case 1 are given by

X» = h. - N^Lp
ai <X2

Substituting (3.8) for p into the above expression gives

Since we are only interested in the sign of X{*, we concentrate on the nu-

merator of (A3.1). After some manipulations, we get

(A3.2)

Whether country H is a net exporter of good 1 in Case 1 dépends on two

terms. The first term of expression (A3.2) represents the intensity of com

parative advantages;by Assumption 2, this term is always positive. The

second term is the différence between the rates of activity in sector 1 in the

two countries; this term can be positive or négative. If, at a point in time,

^ is very large compared to -^J- (the second term is négative), country F
produces relatively more of good 1 than country H and may end up ex-

porting this good to country H irrespective of the structure of comparative

advantages.


