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Abstract

Empirical evidence suggests that the unemployment rate and the export/GNP ratio are posi-

tively correlated with external debt across developing countries. This paper develops a dynamic

model that provides an explanation for the aforementioned relationships. The central idea of our

paper is that international borrowing affects unemployment and specialization patterns by une-

venly changing the risk-sharing structure - across sectors - between firms and workers. The econ-

omy produces a domestic good and an export good and faces uncertainty in its terms of trade.

Unlike the domestic good, the production process for the export good lasts two periods and

requires borrowing by firms in period one. To insure workers against income fluctuations, firms in

the export sector find it optimal to offer an implicit contract through stable wages. This wage con-

tract allows firms to lay off some workers in bad states of nature. An increase in international bor-

rowing allows firms in the export sector to offer wage contracts to more workers thereby

increasing the extent of specializatrion in the export good. As labour shifts from the domestic

good sector into the more efficient export sector, a bad realization in the terms of trade results in

higher unemployment. The paper shows conditions under which a state-contingent price subsidy

will reduce the unemployment rate without (inefficiently) reducing the extent of specialization in

the comparative advantage good.



Résumé

Les résultats empiriques donnent à penser que, dans les pays en voie de développement, le taux de

chômage et le ratio des exportations au PIB sont positivement corrélés à la dette extérieure. Les

auteurs mettent au point un modèle dynamique qui explique cette relation. L’argument principal

des auteurs est que les emprunts extérieurs agissent sur les profils du chômage et de la spécialisa-

tion en modifiant inégalement la structure du partage des risques (entre secteurs, entreprises et sal-

ariés). L’économie produit des biens pour la consommation intérieure et des biens pour

l’exportation, et l’évolution des termes de l’échange est incertaine. Contrairement au cas des biens

pour la consommation intérieure, le processus de production des biens pour l’exportation dure

deux périodes et exige que les entreprises empruntent à la période un. Pour donner aux salariés

l’assurance que leurs revenus ne fluctueront pas, les entreprises exportatrices préfèrent offrir un

contrat implicite par l’entremise de salaires stables. Ce contrat leur permet de mettre des travail-

leurs à pied pendant les mauvaises périodes. Une hausse des emprunts à l’étranger amène les

entreprises exportatrices à offrir des contrats salariaux à plus de travailleurs, augmentant ainsi la

spécialisation dans le secteur d’exportation concerné. Au fur et à mesure que la main-d’oeuvre

délaisse le secteur des biens pour la consommation intérieure pour le secteur de l’exportation, plus

efficient, une détérioration des termes de l’échange donne lieu à des hausses de chômage plus

importantes. Les auteurs exposent les conditions dans lesquelles une subvention éventuelle du

côté des prix aura pour effet de réduire le taux de chômage sans réduire (de façon inefficiente) la

spécialisation dans le secteur du bien jouissant d’un avantage comparatif.
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1. Introduction

An interesting phenomenon of developing countries is that the unemployment rate

and the relative importance of exports are positively correlated with the countries' external

indebtedness. Table 1 lists the debt/GNP ratios, unemployment rates and export/GNP

ratios for some Latin American and Asian developing countries. These numbers are more

clearly depicted in Figures 1a and 1b. With Latin American countries alone (Figure 1a),

there is a positive relation between the unemployment rate and the debt/GNP ratio across

countries. This is accompanied by the positive relation between the export/GNP ratio and

the debt/GNP ratio. Including some of the Asian developing countries does not change

such a pattern of correlation (Figure 1b).1

The positive relation among the three variables represents a typical dilemma facing

many developing countries and international development agencies. Decades of increas-

ing foreign loans to developing countries seem to have produced mixed results. On the

one hand, countries that have received the loans have become more specialized in sec-

tors where the countries' comparative advantage lies. On the other hand, the increasing

external debt has also produced persistently high unemployment rates. In order to �nd

policies that attenuate the side e�ects of international borrowing, one must try to under-

stand the mechanisms through which international borrowing a�ects unemployment and

specialization in an open economy. This paper seeks to uncover one such mechanism.

We argue that international borrowing a�ects unemployment and specialization by

unevenly changing the risk-sharing structure (across sectors) between �rms and workers.

To be more speci�c, we argue that a small open economy is subject to a considerable

amount of uctuation in its terms of trade. To insure workers against such income uc-

tuations, �rms in the export sector �nd it optimal to o�er an implicit insurance contract

through stable wages. As is typical in the implicit contracts literature, this wage contract

1 We realize that a much more rigorous statistical procedure is required in order to establish the
relationships among the aforementioned variables. Due to data limitations, we were unable to conduct
such a procedure. For statistics on exports of primary commodities as a percent of total exports see Table
2.
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leads to (ex post) unemployment.2 However, �rms in the export sector cannot o�er the

wage contract to all workers in the economy, because they do not have su�cient internal

funds to do so. Instead, only a fraction of the labour force is o�ered a wage contract by

the export sector, while the rest is absorbed by the domestic good sector, which o�ers

competitive wages. Unemployment is the fraction of agents o�ered a wage contract by

the export sector but laid o� after a bad realization in the terms of trade. Within this

structure, an increase in international borrowing enables �rms in the export sector to of-

fer wage contracts to more workers. As labour shifts from the domestic good sector into

the more e�cient export sector, a bad realization in the terms of trade results in higher

unemployment. This mechanism seems to be consistent with the positive relation among

international borrowing, unemployment and specialization depicted in Figures 1a and 1b.

The idea that terms-of-trade uctuations induce unemployment through implicit con-

tracts is not new in the literature. For example, Fernandez (1992) examined the link

between terms-of-trade uncertainty and unemployment. Deviating from earlier implicit

contract models that focus on �rm-speci�c technology shocks, Fernandez introduces aggre-

gate uncertainty through terms-of-trade uctuations. Our model is similar to Fernandez's

model in the sense that it has aggregate uncertainty. However, her model is static and does

not address the issue of specialization. Thus, it is not possible with that model to examine

the relationship between international borrowing and specialization. Also di�erent from

Fernandez's model is the fact that the wage rates in our model are state independent.

The positive relationship between international borrowing and specialization in our

model resembles that in Chang (1991), which shows that agents are likely to smooth con-

sumption intertemporally by ine�ciently diversifying their production if they do not have

access to the equity market and are constrained in borrowing. Thus, increasing interna-

tional borrowing enables agents to smooth risk more e�ciently and induces specialization.

A key feature of Chang's model is that labour is fully employed. Thus, it is not possi-

ble with that model to examine how international borrowing would a�ect specialization

2 See, for example, Azariadis (1975), Bailey (1974), and the more recent contributions by Matusz
(1985; 1986).
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and unemployment simultaneously. Our paper seems a natural bridge between, and an

extension to, the insightful analyses of Chang (1991) and Fernandez (1992).3

The model presented in this paper provides a framework that can be used to examine

the e�cacy of government policies aimed at reducing the unemployment rate in developing

countries. In particular, the paper shows that, under certain conditions, a state-contingent

price subsidy can reduce the unemployment rate in a small open economy without ine�-

ciently reducing the extent of specialization in the country's comparative advantage goods.

The remainder of this paper is organized as follows. Section 2 describes the structure

of the economy while section 3 characterizes the equilibrium of the model. The e�ect

of international borrowing on specialization and unemployment is the subject matter of

section 4. Section 5 deals with the implications of the results of our model for government

policy, while section 6 provides concluding remarks and suggests ways in which the paper

could be extended.

2. Structure of the Economy

2.1 Agents and Goods

Consider a small open economy made up of Z risk-averse workers and a large number

of risk-neutral �rms. All agents live for two periods. There are two goods, X and Y,

produced in sectors X and Y respectively. Allowing for two sectors is necessary for the

discussion on specialization. Good X is a consumption good while good Y is an export

good that is not consumed domestically. In other words, good Y is a cash crop. The

assumption that good Y is a cash crop simpli�es the indirect utility function, by making

it independent of the relative price of the export good (see footnote 4), and facilitates

the analysis of implicit contracts. The assumption is also supported by the observation

that a developing country's consumption of its own export commodity is an insigni�cant

proportion of total domestic output of the export good (see Chang 1991).

3 There is also an extensive body of literature on international debt and trade. See Diwan (1990) and
the excellent survey by Glick and Kharas (1986).
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The size of industry Y is determined by the number of agents who have the speci�c

skills for operating a �rm in industry Y. We normalize this number to one. Also, let the

size of industry X be one. The presence of speci�c skills in industry Y rules out complete

specialization and ensures that pure pro�t (after deducting the payment to the speci�c

skill) is zero in both industries. Since the number of �rms in each industry is constant over

time (in equilibrium), we measure the degree of the economy's specialization in industry

Y by the fraction of the labour force o�ered contracts in sector Y.

An important fact of developing countries is that they face a considerable risk in their

terms of trade. To capture this aggregate uncertainty, let good X be the numeraire and

the relative price of good Y be P . Thus, the terms of trade uncertainty is represented by

unanticipated changes in P . In order to focus on this source of uncertainty, we abstract

from all other possible sources of uncertainty. Without loss of generality, we assume that

there are only two states of nature, s " fg,bg. The price of good Y in each of the two

states is denoted Pg and Pb, with Pb < Pg. Call state g the good state and state b the bad

state. Also, s is independently and identically distributed over time.

Workers have the same time-additive utility function with a discount factor � " (0; 1).

As is typical in the implicit contract literature, it is convenient to work with the indirect

utility function. Let a worker's indirect utility function in each period be U(I), where I

is the income in that period. The period utility function U is assumed to satisfy U
0

> 0,

U
00

< 0, U
0

(0) = 1 and U
0

(1) = 0.4 Each worker is endowed with one indivisible unit

of labor and cannot borrow. Firms, on the other hand, can borrow in the international

�nancial market at the given world interest rate r up to a certain limit. For simplicity, we

assume that the world interest rate is constant over time.

4 Note that the indirect utility function depends only on income and not on the terms of trade. This
is an outcome of the earlier assumption that the consumers in this economy do not consume good Y. To
see this, suppose that the direct utility is U(cx), where cx is the consumption of good x. The consumer's
budget constraint is cx � I and the maximization problem induces the indirect utility function U(I).
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2.2 Technology

To focus on employment, we assume that labour is the only input in the production

of both goods X and Y. The production process for good X lasts one period and the

technology is given by Xt = G0Lxt, where G0 is a constant and Lxt is e�ective labour

employed in sector X at time t. The linear production function is necessary to ensure zero

pro�t in sector X, since labor is the only input.

Unlike good X, the production process for good Y lasts two periods. In particular, for

good Y to be produced, labour must be applied in both periods one and two, and output is

realized only in period two. To understand the nature of the production process for good

Y, suppose good Y is an agricultural good (e.g., cocoa or rubber): period one represents

the time in which land tilling and planting operations are done, while period two captures

the season in which the crop is harvested. Let Lyst be the labour input into the production

of good Y in period t when the state is s. The production function of good Y is:

Y1 = 0; Ys2 = F (Lys01; Lys2); (2:1)

where Ys2 is the period-two output of good Y in state s. The production function F is

increasing, concave in each argument and linearly homogeneous. In addition, we assume

the following properties:

F (0; L) = F (L; 0) = F2(0; L) = F1(L; 0) = 0; F1(0; L) = F2(L; 0) =1; (2:2)

where F1 and F2 are the derivatives of the function F with respect to its two arguments.

The �rst set of properties ensures that labour is indeed necessary in both periods for

output of good Y to be positive. The second set of properties ensures that, if the amount

borrowed is su�ciently small, a �rm in sector Y will not choose default when the state is

bad.5 For the rest of the analyses, we assume that a �rm cannot default on its debt, thereby

abstracting from issues related to bankruptcy. Although default is an important aspect of

5 See section 3.2 for more discussion.
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the debt crisis, it is not central to our study of the relationship between borrowing, on the

one hand, and specialization and unemployment on the other.

The two-period production structure for good Y captures in a simple way the �rm's

need to borrow: Since output is not generated in period one, �rms must borrow in order

to pay workers in the �rst period.6 More generally interpreted, the assumed production

structure of good Y captures the realistic notion that �rms borrow in order to invest, pro-

vided that they do not have su�cient internal funds for such investment. Alternatively, a

country may choose to borrow in the international �nancial market in order to smooth con-

sumption intertemporally, as modelled in Chang (1991). Our assumption is more relevant

for the current modelling because we focus on �rms' choices, rather than on households'

intertemporal consumption choices. Also, our approach seems more realistic given the fact

that most highly indebted developing countries borrow to �nance development projects

rather than to smooth consumption levels.

The country is assumed to have a comparative advantage in the production of good

Y. Since we do not explicitly model the world economy, standard notions of comparative

advantage such as that determined by the country's relative factor endowment ratio cannot

be used here. Instead, we follow Chang (1991) and de�ne comparative advantage by the

average value of product of labour in the two sectors. In particular, we require that the

expected present value of the average product of labour in sector Y exceeds that in X for

any labour input pro�le (L,L) > 0:7

E[Ps
F (L;L)

L
] > (2 + r)G0 8L > 0; (2:3)

where E is the expectation operator.

6 With the assumed properties on the function U , a worker's marginal utility of income in the �rst
period is in�nite when income in the �rst period is zero. Thus, workers will not agree to delay all wage
payments to the end of period two.

7 Note that this restriction does not depend on L, because the average product of labour,
F (L;L)

L
, is a

constant independent of L when F has the assumed feature of linear homogeneity.
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2.3. Timing

The information structure of the game is as follows.8 In the �rst period, �rms choose

the sector in which to operate. The state of the world in the �rst period is then realized.

Firms in sector Y o�er an employment contract to a fraction of workers in the economy

that speci�es the wage rate in each state s and the associated employment probability, as

described later. Firms in sector X hire workers in the competitive labour market. Workers

choose which sector to work in and the labour market clears for the �rst period. However,

since �rst-period contracts are o�ered after the state is revealed, no worker is laid o� in

the �rst period in any sector. Labour is then used in both sectors and output of good X

is generated. Firms in sector X pay workers wages from their sales revenue, while �rms

in sector Y borrow in the international market to pay the �rst-period wage bill. The �rst

period then ends.

At the beginning of period two, the labour market opens again and workers have the

opportunity to switch between sectors. However, due to the fact that no new information

has arrived since the last contract was signed, workers will stay in the sectors in which they

worked in the �rst period. Then the labour market is closed. The second-period state of

nature is realized. Firms in sector Y hire workers according to the employment contract.

Some workers may be laid o� in one of the states. Since the labour market is closed at

this point, these workers are unemployed for the rest of the period. Firms in both sectors

produce. Output is generated and the second-period wage is paid in both sectors. Firms

in sector Y also repay the debt.

8 We adopt this information structure because it greatly simpli�es the exposition and provides a
tractable framework that allows us to derive results analytically.
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3. Equilibrium

3.1. Employment Contracts

We �rst examine the contracts o�ered by �rms in each sector. Denote an em-

ployment contract o�ered by a �rm in sector i (=X,Y) by Mi = (mi1;mi2), where

mit = (wist; eist; Nit)s=g;b. In this contract, wist is the wage rate in state s o�ered by

the �rm in period t, eit is the probability that a worker will be employed by the �rm in

state s, and Ni is the number of workers to whom the contract is o�ered. E�ective employ-

ment in sector Y is List = eistNit. For sector X, �rms simply o�er the competitive wage

that equals the marginal product of labour, G0. Thus, wxst = wx � G0 and exst = 1 for

all (s; t). In this case, the level of employment in each �rm is indeterminate. However, as

usual, the level of employment in sector X as a whole is determined by the labour market

clearing condition in conjunction with the demand for labour by sector Y. With this in

mind, we will suppress the element N from the notation for the contract mxt and simply

denote Nyt as N . Then mxt = (G0; 1).

The employment contract o�ered by a �rm in sector Y is more complicated. Since

workers are risk-averse but �rms are risk-neutral, it is optimal for �rms to insure workers

against the income risk generated by the terms of trade uncertainty. Loosely speaking,

�rms o�er a relatively stable wage rate across states of nature. Typically, this implies

that the wage rate exceeds the value of marginal product of labour when the state is bad

but falls below the value of marginal product of labour when the state is good. Firms

compensate for the loss in the bad state by the pro�t in the good state.

More speci�cally, let us specify the maximization problem of a �rm in sector Y. Denote

B as the upper bound on borrowing faced by a �rm in sector Y after the resolution of

uncertainty in period one. Also, let s
0

denote the state of nature in period one. The �rm's

expected pro�t in the two periods (excluding the implicit payment to the entrepreneur's

skill) is:

�y =
X

s
qs
�
Ps2F (Lys01; Lys2)� wys2Lys2 � (1 + r)wys01Lys01

�
(3:1)

where s is the second-period state and qs is the probability of state s occuring in period
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two. The �rm's residual balance in the �rst period, after wage payments, does not appear

in the expected pro�t equation because it is zero in the equilibrium that we consider below.

A �rm in sector Y chooses (my1;my2) to solve:

(PY ) Max �y

subject to

X
s
qs[eys2U(wys2) + (1� eys2)U0] � U2 (3:2)

U(wys01) � U1 (3:3)

B � wys01Lys01 (3:4)

1 � eys2 for s = g,b. (3:5)

The constraint (3.2) requires that the second-period contract o�ered by a �rm in

sector Y, my2, generate at least as much expected utility to a worker as the contract in

sector X does. In this constraint, U0 � U(0) denotes the period utility when a worker has

no labour income, and U2 � U(G0) denotes the utility derived from the contract mx2.

The constraint (3.2) must be imposed because workers can switch between sectors at the

beginning of period two. For the same reason, the contract (my1,my2) must also generate

at least as much lifetime expected utility to a worker as does the combination of contracts

(mx1,my2). Therefore, the �rst-period contract o�ered by a �rm in sector Y, my1, must be

at least as good as the contract mx1. This latter requirement is speci�ed by (3.3), where

U1 � U(G0). Finally, the constraint (3.4) requires the amount of borrowing to cover

the �rst-period wage bill and the constraint (3.5) requires the employment probability in

period two to be at most one for all states.

3.2 Equilibrium De�nition

The following is a de�nition of an equilibrium:

De�nition 3.1. An equilibrium is a list of employment contracts (mx,my) such that

(i) mxt = (G0; 1) for all t and s;

9



(ii) the employment contract my solves the problem (PY );

(iii) ex ante clearing of the labour market in period two, i.e. Nx2 + Ny2 = 1, and ex post

clearing of the labour market in period one;

(iv) �y � 0.

The requirements (i) and (ii) in the above de�nition are self-explanatory. Condition

(iii) requires full employment of labour after the resolution of uncertainty in period one,

and every worker to be o�ered an employment contract before the realization of the state in

period two. However, since �rms in sector Y may lay o� some workers after the realization

of the state, there can be ex post unemployment in period two. The condition (iv) requires

that the country be diversi�ed in production: When (iv) is violated, no one would like to

operate in industry Y. Thus, imposing (iv) is necessary for a non-trivial examination of

how borrowing a�ects specialization.

To make the examination non-trivial, we further narrow our focus in the rest of this

paper through the following restrictions. First, we assume that U(G0) > U0. Thus, being

employed is always strictly better than being unemployed. Second, we are interested only in

the case where the borrowing constraint (3.4) binds. This reects our focus on economies

that face binding restrictions on borrowing. Also, since there is no wedge between the

borrowing and lending rates, �rms cannot pro�t from borrowing an amount greater than

what is required for the �rst-period wage bill. One can further argue that, since there is

no information asymmetry in the model, lenders know the amount a �rm needs to �nance

labor employment and would be reluctant to lend an amount greater than required since

this would create a positive probability of the �rm defaulting on the loan.

In the formulation of the problem (PY ) and in the above de�nition, we have implicitly

assumed that a �rm in sector Y does not default on its debt. If the level of borrowing

is su�ciently small, this can be viewed as an endogenous outcome in the current model,

delivered by the properties of the production function F . Since the marginal product of

labour in sector Y is in�nite when labour input is near zero, �rms can reduce employ-

ment probabilities su�ciently when the state is bad until total revenue just equals total

production cost.
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3.3. Equilibrium Conditions

For a �rm in sector Y, the employment contract it o�ers to workers in the �rst period

is identical to that o�ered by a �rm in sector X. That is, my1 = mx1 = (G0; 1). To see this,

note that workers can switch sectors at the beginning of period two. That is, a worker can

work for sector X in the �rst period and then work for sector Y in the second period. Thus,

the contract (my1,my2) must generate the same utility to the worker as the combination

of contracts (mx1,my2). Since utility is time separable, this implies that a worker must

be indi�erent between my1 and mx1 in the �rst period. Therefore, equation (3.3) must

bind in equilibrium, implying that wys01 = G0. This piece of information and our focus on

economies that face binding restrictions on borrowing imply that Lys01 =
B
G0

, with
dL

ys
0
1

dB

= 1
G0

> 0. In other words, an increase in international borrowing increases e�ective labour

employment in period one.

Having found the equilibrium values of wys01 and Lys01, �rm Y's problem becomes that

of choosing my2 = (wys2; eys2; N2)s=g;b to maximize equation (3.1), subject to equations

(3.2) and (3.5). Let � be the Lagrange multiplier associated with (3.2) and qss be the

state-contingent Kuhn-Tucker multiplier associated with (3.5). The �rst-order conditions

for this problem with respect to wys2, eys2 and N2 are as follows:

U
0

(wys2) =
N2

�
(3:6)

Ps2F2(Lys01; eys2N2)N2 � wys2N2 + �[U(wys2)� U0]� s = 0 (3:7)

X
s
qs
�
Ps2F2(Lys01; eys2N2)eys2 � wys2eys2

�
= 0: (3:8):

Equation (3.6) requires the marginal utility of income, in period two, to be constant across

all states of nature. This ensures that risk is distributed optimally in an environment

where one agent is risk-averse. An implication of equation (3.6) is that the wage rate

in period two is constant across all states of nature. This follows from the fact that the

instantaneous utility function, and hence marginal utility, is independent of the relative
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price of good Y which is the source of uncertainty in our model.9 Equation (3.7) states

that the cost of a marginal reduction in the probability of employment must exceed or

equal the bene�t. The optimal number of workers with whom the �rm should contract is

given by equation (3.8). The �rm o�ers contracts until the expected bene�t of a marginal

increase in the number of contracted workers is equal to the expected cost.

In addition to (3.6), (3.7) and (3.8), we have:

X
s
qs
�
eys2U(wys2) + (1� eys2)U0

�
�U2 = 0 (3:9)

s(1� eys2) = 0; s � 0: (3:10):

Equation (3.9) requires that the expected utility from working for �rm Y be equal to the

utility obtained by a worker who works for �rm X. The Kuhn-Tucker conditions for eys2

are represented by equation (3.10). From the �rst-order conditions, we derive the following

result, familiar to the implicit contract literature, whose proof is presented in Appendix

A.

Lemma 3.1. In period two, there must be at least one state of nature in which there is

full employment of labour.

Lemma 3.1 is intuitive in the sense that if there is no state with full employment of labor

in period two, the �rm can do better by reducing the number of people o�ered contracts

in period two (i.e., N2). Since we are interested in the relationship between international

borrowing and unemployment, we focus on a state in which there is unemployment. In

general, the state that has unemployment may be either the good state or the bad state.

However, it is reasonable to regard the bad state as the state which induces unemployment.

Thus, we assume that eyb2 < 1 throughout our discussion. From equation (3.10), this

implies that b = 0. Invoking lemma 3.1, we conclude that eyg2 = 1 and g � 0.

9 In earlier implicit-contract models, production shocks are independently and identically distributed
across �rms and uncertainty is �rm-speci�c, but not sector-speci�c. Therefore, there is no aggregate
uncertainty and all aggregate variables are state independent. Our model is similar to Fernandez (1992)
in the sense that there is aggregate uncertainty. However, unlike her model, the wage rate in our model is
state independent.
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To obtain a solution to �rm Y's problem, note that equation (3.6) implies that wys2

= wy2 for all s and that � = N2

U
0

(wy2)
. Substituting for � in equation (3.7), noting that eyb2

< 1 and b = 0, the �rst-order conditions can be reduced to a system of three equations

in three variables (wy2, N2, eyb2).

Pb2F2(Lys01; eyb2N2)� wy2 +
[U(wy2)� U0]

U
0

(wy2)
= 0 (3:11)

qg
�
Pg2F2(Lys01; N2)� wy2

�
+qbeyb2

�
Pb2F2(Lys01; eyb2N2)� wy2

�
= 0 (3:12)

qgU(wy2) + qb
�
eyb2U(wy2) + (1� eyb2)U0

�
�U 2 = 0 (3:13)

These equations determine a unique solution for wy2, N2, and eyb2.

To establish the relationship between international borrowing and specialization, we

need to know: (i) how the employment probability in the bad state (eyb2) and the number

of workers o�ered contracts in sector Y in period two (N2) respond to an increase in

the second-period wage paid by �rm Y (wy2); (ii) how the second-period wage paid by

�rm Y responds to an increase in �rst-period labour employment by �rm Y (Lys01). The

procedure is as follows. Equation (3.13) implies:

eyb2 =
U2 � qgU(wy2)� qbU0

qb[U(wy2)� U0]
: (3:14):

This implies that eyb2 < 1 if, and only if, U(wy2) > U2. Invoking the property that U
0

>

0, we conclude that wy2 > G0. In other words, the second-period wage paid by �rm Y is

greater than the wage paid by �rm X. To obtain the relationship between the employment

probability in the bad state and the second-period wage paid by �rm Y, we di�erentiate

equation (3.14) with respect to wy2. Performing this di�erentiation yields:

@eyb2

@wy2
= �

(qg + eyb2qb)U
0

(wy2)

qb[U(wy2)� U0]
< 0: (3:15):
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That is, with a higher wage o�er by �rm Y, in period two, workers must expect a higher

chance of being unemployed in the bad state. We summarize these results in the following

lemma.

Lemma 3.2. wy2 > G0 and
@eyb2
@wy2

< 0.

The next step is to show how the number of workers o�ered contracts by �rm Y in

period two responds to an increase in the second-period wage paid by �rm Y. To derive

this, rewrite equation (3.11) as:

F2(Lys01; eyb2N2) = H(wy2) (3:16)

where

H(wy2) �
1

Pb2
[wy2 �

U(wy2)� U0

U
0

(wy2)
]: (3:17)

Clearly, @H
@wy2

< 0. Let the solution to equation (3.16) for eyb2N2 be:

eyb2N2 = �(H(wy2); Lys01): (3:18):

The properties of F and H imply �1 < 0 and �2 > 0: Using (3.13) to substitute for eyb2,

we obtain:

N2 =
1

eyb2(wy2)
�(H(wy2); Lys01): (3:19):

Di�erentiating the above equation with respect to wy2 yields:

@N2

@wy2
=
eyb2�1

@H
@wy2

� �
@eyb2
@wy2

(eyb2)2
:

Since eyb2 is a decreasing function of wy2 (see lemma 3.2), N2 must be an increasing

function of wy2. This leads to the following lemma.

Lemma 3.3. An increase in the second-period wage paid by �rm Y increases the number

of workers o�ered contracts by �rm Y in period two (i.e., @N2

@wy2
> 0).

To show how the second-period wage paid by �rm Y responds to an increase in �rst-

period labour employment by �rm Y requires manipulating equations (3.12), (3.15) and
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(3.16) using the implicit function theorem and lemma 3.3. Since the algebraic manipula-

tions involved in this procedure are lengthy and tedious, we relegate the proof to Appendix

B and simply note that an increase in �rst-period labour employment by �rm Y, and hence

international borrowing, has no e�ect on the second-period wage paid by �rm Y. We sum-

marize this result in the following lemma.

Lemma 3.4.
@wy2

@L
ys

0
1

= 0.

The explanation for lemma 3.4 is as follows. An increase in �rst-period labour employ-

ment by �rm Y has two opposing e�ects on the second-period wage paid by �rm Y. The

�rst, which we call the \complementarity e�ect," arises from the fact that an increase in

�rst-period labour employment increases the marginal product of period-two labour. This

is a consequence of the assumption that �rst-period and second-period labour employment

are complements. The second e�ect, which we call the \diminishing marginal productivity

e�ect," is negative because an increase in �rst-period labour employment tends to increase

the marginal product of period-two labour thereby providing an incentive for �rm Y to

hire more labour in period two. As the �rm hires more labour in period two, the marginal

product of period-two labour decreases. In general, the ultimate e�ect of an increase

in period-one labour employment on the second-period wage paid by �rm Y depends on

whether or not the \complementarity e�ect" dominates the \diminishing marginal produc-

tivity e�ect." However, with a linearly homogeneous production function, the two e�ects

cancel each other out.

4. E�ects on Specialization and Unemployment

Since there are Z workers in this economy and labour is the only input into the

production of goods X and Y, the number of people o�ered contracts in sector Y captures

the degree of specialization in the economy.

Clearly, borrowing increases specialization in good Y in period one. To understand

this, note that period one is characterized by full employment of labour and that N1
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= Lys01 = B
G0

. Therefore, dN1

dB
=

dL
ys

0
1

dB
= 1

G0

> 0. For period two, recall that N2 =

N2(wy2; Lys01). Di�erentiating this equation with respect to B yields:

dN2

dB
=

1

G0

[
@N2

@wy2

@wy2

@Lys01
+

@N2

@Lys01
]: (4:1):

By lemma 3.4, the �rst expression in equation (4.1) is zero. From equation (3.19), we can

show that @N2

@L
ys

0
1

= �2
eyb2

> 0. Therefore, dN2

dB
> 0. This result is formalized in the following

proposition.

Proposition 4.1. An increase in international borrowing increases specialization in the

comparative advantage good (Y).

An increase in borrowing enables �rm Y to increase �rst-period labour employment. The

increase in period-one labour employment has two e�ects on the number of workers o�ered

contracts in sector Y in period two: the �rst is the direct e�ect and the second is the

indirect e�ect through wage rates. The direct e�ect is captured by the second term in

equation (4.1) and is positive because labour employment in periods one and two are

complements. The indirect e�ect is represented by the �rst term in equation (4.1). It is

zero in equilibrium because �rst-period labour employment does not a�ect the wage o�ered

to workers by �rm Y in period two.

To establish the relationship between international borrowing and unemployment in

this economy, note that there is full employment of labour in period one and that this

economy's equilibrium exhibits unemployment only in period two. Therefore, the expected

unemployment rate in this small open economy can be de�ned as:

u =
qb

Z
(1� eyb2)N2: (4:2):

Di�erentiating this with respect to B yields:

du

dB
=
qb

Z

�
(1� eyb2)

dN2

dB
�N2

deyb2

dB

�
: (4:3):

From proposition 4.1, we know that dN2

dB
> 0. Using lemmas 3.2 and 3.4, we can show that

deyb2
dB

= 1
G0

(
@eyb2
@wy2

@wy2

@L
ys

0
1

) = 0. Therefore, du
dB

> 0. This leads to the following proposition.
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Proposition 4.2. An increase in international borrowing results in an increase in the

expected unemployment rate.

To understand the intuition for proposition 4.2, note that international borrowing

a�ects the expected unemployment rate through two channels. The �rst channel, repre-

sented by the �rst expression in equation (4.3), has to do with the notion that borrowing

a�ects the extent to which the economy is specialized in the comparative advantage good

(Y). In Proposition 4.1, we showed that international borrowing increases specialization

in the comparative advantage good. Since unemployment is the fraction of agents o�ered

contracts in sector Y but laid o� after a bad realization in the terms of trade, the in-

crease in specialization increases the expected unemployment rate. The second channel,

captured by the second term in equation (4.3), is the e�ect of international borrowing on

the employment probability in the bad state of nature. Clearly, this term increases (de-

creases) the expected unemployment rate if international borrowing decreases (increases)

the probability of employment in the bad state. However, in the economy described above,

international borrowing has no e�ect on the probability of employment in the bad state

of nature which implies that the second term in equation (4.3) is zero. Therefore, inter-

national borrowing increases the expected unemployment rate in this economy because of

its positive e�ect on the degree of specialization in good Y.

Proposition 4.2 is interesting because it is consistent with the positive correlation

between international borrowing and unemployment rates depicted in Table 1 and Figures

1a and 1b. Our model, therefore, provides one reason why international borrowing and

unemployment rates are positively correlated across developing countries.

5. Policy Implications

In this section, we examine the e�cacy of government policies aimed at reducing

the unemployment rate. In particular, we examine the e�ects of a state-contingent price

subsidy to �rm Y with a view to determining whether or not such a subsidy can reduce

the unemployment rate without ine�ciently reducing the extent of specialization in the
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comparative advantage good.10

Consider a government policy that o�ers state-contingent price subsidies to �rm Y in

period two. Since the aim of the price subsidy is to reduce the unemployment rate and

unemployment occurs only when there is a bad realization in the terms of trade (P ), we

assume that the subsidy is given to �rm Y only in bad states of nature. Let Sb denote

the subsidy rate o�ered �rm Y in period 2 when the bad state is realized. With a state-

contingent price subsidy equations (3.11), (3.12) and (3.13) become:11

Pb2(1 + Sb)F2(Lys01; eyb2N2)� wy2 +
[U(wy2)� U0]

U
0

(wy2)
= 0 (5:1)

qg
�
Pg2F2(Lys01; N2)� wy2

�
+qbeyb2

�
Pb2(1 + Sb)F2(Lys01; eyb2N2)� wy2

�
= 0 (5:2)

qgU(wy2) + qb
�
eyb2U(wy2) + (1� eyb2)U0

�
�U 2 = 0: (5:3):

It can be shown, using equation 5.3, that the period-two employment probability in the

bad state of nature (eyb2) is a decreasing function of the second-period wage paid by �rm

Y (wy2). To show the e�ect of a state-contingent price subsidy on specialization, we need

to know how the second-period wage responds to an increase in a state-contingent price

subsidy. In Appendix C, we show that
@wy2

@Sb
< 0. That is, if the government o�ers �rm

Y a price subsidy in the bad state, �rm Y will o�er workers a lower wage in period two.

The intuition behind this is that a state-contingent price subsidy increases the probability

of employment in the bad state of nature and hence the expected utility workers derive

from accepting a contract o�er in sector Y. To ensure that the expected utility workers

10 We also examined the case of a state-contingent wage subsidy. Since the qualitative results are similar
to the price subsidy example presented in this paper, we will not discuss it here.

11 In the framework developed in this paper, it does not matter whether the price subsidy is antici-
pated or not because the �rst-period labor employment is determined jointly by binding participation and
borrowing constraints.
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derive from a contract in sector Y is not more than their reservation utility level, pro�t-

maximizing �rms in sector Y respond by reducing the second-period wage (follows from

equation 5.3).

Having established how the second-period wage responds to an increase in a state-

contingent price subsidy, we can derive the relationship between a state-contingent price

subsidy and specialization as follows. Recall, from Appendix C, that N2 = N2(Sb; wy2).

Di�erentiating this equation with respect to Sb gives:

dN2

dSb
=
@N2

@Sb
+

@N2

@wy2

@wy2

@Sb
: (5:4)

Substituting for
@wy2

@Sb
from equation (C.10) in the Appendix, we obtain:

dN2

dSb
=
@N2

@Sb

�
1�

qgPg2F22
@N2

@wy2

qgPg2F22
@N2

@wy2
+ qbeyb2Pb2(1 + Sb)

@Hp

@wy2

�
: (5:5)

After some manipulations, equation (5.5) yields:

dN2

dSb
=

qbeyb2Pb2(1 + Sb)
@Hp

@wy2

@N2

@Sb

qgPg2F22
@N2

@wy2
+ qbeyb2Pb2(1 + Sb)

@Hp

@wy2

: (5:6)

In Appendix C, we show that @N2

@Sb
> 0; @Hp

@wy2
< 0 and @N2

@wy2
> 0. These derivatives and the

property F22 < 0 imply that dN2

dSb
> 0. This result is formalized in the following proposition.

Proposition 5.1. A state-contingent price subsidy to �rm Y in period two increases

specialization in the comparative advantage good.

The explanation for proposition 5.1 is that a state-contingent price subsidy to �rm

Y in period two has two opposing e�ects on specialization. The direct e�ect is positive

and is captured by the �rst term in equation 5.4. The second term in equation 5.4 is the

indirect e�ect through the second-period wage rate. The indirect e�ect is negative. The

net e�ect of a state-contingent price subsidy is positive because the positive direct e�ect

swamps the indirect e�ect.

Proposition 5.2. In general, a state-contingent price subsidy has an ambiguous e�ect

on the expected unemployment rate in this economy. However, if the economy is not highly
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specialized in the comparative advantage good, then a state-contingent price subsidy will

decrease the expected unemployment rate.

Proof. For the �rst part of the proposition, note that:

du

dSb
=
qb

Z

�
(1� eyb2)

dN2

dSb
�N2

deyb2

dSb

�
: (5:7):

We have shown that eyb2 is a function of wy2. Therefore,

deyb2

dSb
=
@eyb2

@wy2

@wy2

@Sb
> 0:

Since both eyb2 and N2 are increasing functions of Sb, the sign of equation (5.7) is ambigu-

ous in general. To prove the second part of the proposition, substitute for dN2

dSb
and

deyb2
dSb

in equation (5.7). This yields:

du

dSb
= T

�
(1� eyb2)qbeyb2Pb2(1 + Sb)

@Hp

@wy2
+N2qgPg2F22

@eyb2

@wy2

�
(5:8)

where,

T =
qb

@N2

@Sb

Z[qgPg2F22
@N2

@wy2
+ qbeyb2Pb2(1 + Sb)

@Hp

@wy2
]
< 0:

After substituting for @Hp

@wy2
and

@eyb2
@wy2

and manipulating the resulting expression we obtain:

du

dSb
= T

�(1� eyb2)qbeyb2U
00

(U � U0)

(U
0

)2
�
N2qgPg2F22(U2 � U0)U

0

qb(U � U0)2

�
: (5:9):

Since T < 0, du
dSb

< 0 if and only if:

N2 <
(1� eyb2)q

2
b eyb2U

00

(U � U0)
3

qgPg2(U2 � U0)F22(U
0

)3
: (5:10):

The intuition for proposition 5.2 is as follows. A state-contingent price subsidy has

two opposing e�ects on the expected unemployment rate: It increases the degree of spe-

cialization of the economy in the comparative advantage good and this tends to increase

the expected unemployment rate. However, it also increases the probability of employment

in the bad state of nature thereby reducing the expected unemployment rate. Since the
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two e�ects have opposite signs, the net e�ect of a state-contingent price subsidy on the

expected unemployment rate is ambiguous in general. However, if N2 is su�ciently low

initially, the employment probability e�ect will dominate the specialization e�ect resulting

in a decrease in the expected unemployment rate.

6. Conclusion and Extension

Empirical evidence suggests that the unemployment rate and the export-GNP ratio

are positively correlated with external debt across developing countries. This paper for-

mulates a two-sector, two-period model that simultaneously incorporates unemployment

and a measure of specialization to illustrate one mechanism through which international

borrowing a�ects specialization and unemployment in developing countries. We argue that

international borrowing a�ects specialization and unemployment by unevenly changing the

risk-sharing structure between �rms and workers across sectors.

The economy faces uncertainty in its terms of trade (the relative price of the export

good). To insure workers against income uctuations, �rms in the export sector �nd it

optimal to o�er an implicit contract through stable wages. This wage contract allows

�rms to lay o� some workers in bad states of nature. Because the production process

for the export good lasts two periods and its output is realized in period two, the only

way in which �rms in the export sector can �nance labour employment in period one is

through international borrowing. An increase in international borrowing, therefore, allows

�rms in the export sector to o�er wage contracts to more workers, thereby increasing the

extent of specialization in the export good. As labour shifts from the domestic good sector

into the more e�cient export sector, a bad realization in the terms of trade results in

higher unemployment. This mechanism seems to be consistent with the positive relation

among international borrowing, specialization and unemployment presented in Table 1 and

Figures 1a and 1b.

We derive conditions under which a state-contingent price subsidy will be e�ective in

reducing the unemployment rate without ine�ciently reducing the extent of specialization

in the comparative advantage good. An obvious extension of this research would be to
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change the timing of the model in such a way that would require �rms in the export

sector to o�er contracts to workers before the resolution of uncertainty in period one and

to examine the robustness of our results to changes in the information structure. This

alternative timing complicates the �rst-period contract signi�cantly since the �rst-period

wage paid by �rm Y is no longer pinned down by a binding participation constraint.

Our conjecture is that this alternative information structure may a�ect our results in a

quantitative way, but will not a�ect the qualitative results derived in this paper.
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Appendix A

Proof of Lemma 3.1. We want to show that g + b > 0. Equation (3.7) can be

rewritten as:

s = Ps2F2(Lys01; eys2N2)N2 � wys2N2 + �[U(wys2)� U0]: (A:1):

Thus

X
s
qseys2s = N2

X
s
qs[Ps2F2(Lys01; eys2N2)eys2�wys2eys2]+�

X
s
qs[U(wys2)�U0]eys2:

Using equation (3.8) in the above equation, we obtain

X
s
qseys2s = �

X
s
qs[U(wys2)� U0]eys2: (A:2):

From (3.10) we can show that

X
s
eys2s =

X
s
s: (A:3):

Therefore,

X
s
qss = �

X
s
qs[U(wys2)� U0]eys2: (A:4):

Since U(wys2) > U0 for all s,
P

sqs[U(wys2) � U0] > 0 and hence
P

sqss > 0. Clearly,

this requires s > 0 for at least one s (since s � 0, 8 s). Thus g + b > 0.
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Appendix B

Proof of Lemma 3.4. Using equation (3.16), we can rewrite equation (3.12) as:

�(qb + qgeyb2)wy2 + qgPg2F2(Lys01; N2) + qbeyb2Pb2H(wy2) = 0: (B:1):

Recall that equations (3.11) and (3.13) imply that eyb2 is a function of wy2 and that N2

depends on wy2 and Lys01. Therefore, equation (B.1) can be expressed as:

�(qb + qgeyb2(wy2))wy2 + qgPg2F2(Lys01; N2(wy2; Lys01)) + qbeyb2(wy2)Pb2H(wy2) = 0:

(B:2):

Rewrite equation (B.2) as:

J(wy2; Lys01) = 0: (B:3):

By the implicit function theorem,

dwy2

dLys01
= �

JL

Jw
: (B:4):

From (B.2) and (B.3),

Jw = �(qg + qbeyb2) + qb(Pb2H � wy2)
@eyb2

@wy2
+ qbeyb2Pb2

@H

@wy2
+ qgPg2F22

@N2

@wy2
: (B:5):

Using equations (3.15) and (3.17) we can show that qb(Pb2H � wy2)
@eyb2
@wy2

= (qg + qbeyb2).

Therefore,

Jw = qbeyb2Pb2
@H

@wy2
+ qgPg2F22

@N2

@wy2
< 0: (B:6):

Now consider JL. From equations (B.2) and (B.3),

JL = qgPg2[F21 + F22
@N2

@Lys01
] (B:7)

where,

F21 �
@F2(Lys01; N2)

@Lys01

and

F22 �
@F2(Lys01; N2)

@N2

:
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Let

F21(eyb2) �
@F2(Lys01; eyb2N2)

@Lys01

and

F22(eyb2) �
@F2(Lys01; eyb2N2)

@N2

:

Since F is linear homogeneous, it can be shown that

F21 = �
N2

Lys01F22
(B:8)

F21(eyb2) = �
eyb2N2

Lys01F22(eyb2)
: (B:9):

To sign the derivative @N2

@L
ys

0
1

, di�erentiate equation (3.16) with respect to Lys01. This

yields:

F21(eyb2) + eyb2F22(eyb2)
@N2

@Lys01
= 0: (B:10):

Solving equation (B.10) for @N2

@L
ys

0
1

and substituting for F21(eyb2) using equation (B.9), we

obtain
@N2

@Lys01
=

N2

Lys01
: (B:11):

Using equations (B.8) and (B.11) in equation (B.7) we can show that JL = 0. Using

this result we conclude that
dwy2

dL
ys

0
1

= 0. This completes the proof.
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Appendix C

Proof of Lemma 5.1 From equation (5.3), we can re-establish our earlier result that

eyb2 is a decreasing function of wy2. Rewrite equation (5.1) as:

F2(Lys01; eyb2N2) = Hp(Sb; wy2) (C:1)

where,

Hp(Sb; wy2) �
1

Pb2(1 + Sb)
[wy2 �

U(wy2)� U0

U
0

(wy2)
]: (C:2):

Clearly,

@Hp

@wy2
=

1

Pb2(1 + Sb)

�U 00

(wy2)[U(wy2)� U0]

(U
0

(wy2))2

�
< 0 (C:3)

@Hp

@Sb
= �

1

Pb2(1 + Sb)2

�
wy2 �

U(wy2)� U0

U
0

(wy2)

�
< 0: (C:4):

Let the solution to equation (C.1) for eyb2N2 be:

eyb2N2 = �p(Hp(Sb; wy2); Lys01); �
p
1 < 0; �

p
2 > 0: (C:5)

Solving equation (C.5) for N2, noting that equation (5.3) implies that eyb2 is a function of

wy2, we obtain:

N2 =
1

eyb2(wy2)
�p(Hp(Sb; wy2); Lys01): (C:6):

Di�erentiating the above equation with respect to wy2 and Sb yields:

@N2

@wy2
=
eyb2�

p
1
@Hp

@wy2
� �p

@eyb2
@wy2

(eyb2)2
> 0 (C:7)

@N2

@Sb
=

1

eyb2
�
p
1

@Hp

@Sb
> 0: (C:8):

For the last part of the proof note that, using equation (C.1), equation (5.2) can be

rewritten as:

�(qb + qgeyb2)wy2 + qgPg2F2(Lys01; N2) + qbeyb2Pb2(1 + Sb)H
p(Sb; wy2) = 0: (C:9):
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We have shown that eyb2 is a function of wy2 and that N2 depends on Sb and wy2.

Using this piece of information and the implicit function theorem in equation (C.9) we can

show that:

@wy2

@Sb
= �

qgPg2F22
@N2

@Sb

qgPg2F22
@N2

@wy2
+ qbeyb2Pb2(1 + Sb)

@Hp

@wy2

< 0: (C:10):
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Table 1: Debt/GNP Ratio, Unemployment and Export/GNP Ratio

Debt/GNP Ratio (%)
(Average 1985-89)

Unemployment Rate
(Average 1985-89)

Export/GNP Ratio (%)
(Ave. 1985-89)

America

Bolivia
Brazil
Jamaica
Panama
Uruguay
Argentina
Nicaragua
Venezuela
Costa Rica
Chile
Paraguay
Mexico

138.3
40.1
177.3
123.5
65.7
62.1
443
65.7
108.8
109.3
60.6
65.6

19.3
3.2
21.1
13.4
9.0
5.6
5.6
10
5.6
8.1
5.5
3.8

20.1
10.9
66.3
120.6
27.6
11.1
17.1
26.9
36.8
35.5
28.3
19.5

Asia

China
Cyprus
Hong Kong
Singapore
Thailand
Korea(Rep)
Pakistan
Philippines

9.5
-
-
-

40.8
33

43.9
84.3

2.1
3.1
2.0
4.2
3.5
3.2
3.3
7.7

11.8
-
-
-

32.8
39.5
18.7
29.1

Source:Unemployment figures were computed using data obtained from The Yearbook of Labour
Statistics, published by the ILO, 1995. Export/GNP and Debt/GNP ratios were calculated using data
published in World Debt Tables (1993-94).
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Table 2: Exports of Primary Commodities as a Percent of Total
Exports (1980 and 1993)

A (Excluding Fuels) B (Including Fuels)

1980 1993 1980 1993

America

Bolivia
Brazil
Jamaica
Panama
Uruguay
Argentina
Nicaragua
Venezuela
Costa Rica
Chile
Paraguay
Mexico

92
59.2
91.7
66.9
53.5
72.8
83.8
4.2
66.8
86.2
92.1
22

68.1
38.8
76.7
74.8
47.7
58.6
86.6
7.9
55.4
82.3
83
10.7

99
61
93.6
89.8
53.5
76.3
86.1
95.2
67.5
87.4
92.1
88.2

82.3
40.4
77.6
76.6
47.8
68.1
87.6
93.1
55.9
82.5
83.2
24.6

Asia

China
Cyprus
Hong Kong
Singapore
Thailand
Korea(Rep)
Pakistan
Philippines

23.2
38.5
5.8
12.9
70.3
9.1
38
63.6

14.6
39.6
4.1
7
26.3
3.8
16
21.7

47.5
43.8
5.9
41.7
70.3
9.4
45.1
64.2

19.1
40.7
4.3
19.3
27.4
6
17
23.8

Source:UNCTAD Commodity Yearbook, 1995.
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Figure 1a: Specialization and unemployment (excluding Asian countries)



32

Figure 1b: Specialization and unemployment (including Asian countries)
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