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Measuring the Restrictiveness of Trade Policy

James E. Anderson and J. Peter Neary

This article provides an introduction to the trade restrictiveness index (TRI), which
equals the uniform tariff that is welfare equivalent to a given pattern of trade protec-
tion. Unlike standard measures of trade restrictiveness, the TRI has a solid theoretical
basis, can incorporate both tariffs and quantitative restrictions, and can be adapted to
construct the trade policy equivalent of domestic distortions. The article compares a
number of applications and describes procedures for operationalizing the TRI on a
personal computer. The authors conclude that the TRI has considerable potential in
empirical work.

The influence of trade policy on a country's economic well-being is one of the
most widely debated topics in economics. Yet the question of how trade restric-
tiveness should be measured has received little attention in the past. In practice,
restrictiveness is typically gauged using an ad hoc measure such as the trade-
weighted average tariff, the coefficient of variation of tariffs, or the nontariff-
barrier coverage ratio. But all these measures lack any theoretical foundation
and are subject to theoretical and practical drawbacks. Some researchers, such
as Papageorgiou, Michaely, and Chokski (1991), have attempted to construct
subjective country-specific measures of trade restrictiveness. These have the
advantage of incorporating important local considerations, but they are inher-
ently difficult to replicate for countries or time periods other than those for
which they were designed.

The problem of how trade restrictiveness should be measured is not severe in
the world of textbooks, where trade barriers take a single and well-defined
form. But in most real-world situations, especially in developing countries, ac-
tual systems of trade intervention are pervasive and highly complex. This poses
a challenge for analysts and policymakers alike. In the face of a bewildering
array of tariffs and quantitative restrictions, it can be extremely difficult to
assess the true orientation of a country's trade policy or to evaluate the thrust of
a package of policy changes that encourage trade in some product lines but

James E. Anderson is with the Department of Economics at Boston College, and J. Peter Neary is with
the Department of Economics at University College Dublin, the London School of Economics, and the
Centre for Economic Policy Research, London. This article reports on research that was supported by the
World Bank and it was written while the second author was visiting the University of Ulster at Jordans-
town. Comments from Will Martin and three anonymous referees are gratefully acknowledged.
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discourage it in others. Traditional analysis provides little guidance on methods
of aggregating restrictions across different markets. This makes it difficult to
evaluate proposals for trade liberalization that form part of a stabilization pack-
age or to assess the progress made in moving toward less-restricted trade. A
further reason for seeking a framework within which trade policies can be
compared consistently is of analytical as well as practical importance. Because
the case for free trade is ultimately a scientific hypothesis, theoretically sound
but potentially false, some measure of trade restrictiveness is needed to test the
impact of trade on growth and economic performance.1

This article describes a theoretically satisfactory yet practically implementable
approach, developed by the authors, to measuring the restrictiveness of trade
policy. Two relatively recent developments have made this approach possible. At
a theoretical level, the normative theory of international trade has been formal-
ized in a systematic way and extended to take account of trade policies other
than tariffs.2 At a practical level, the rapid increase in availability of cheap
computing power has made it possible to implement models with a disaggre-
gated structure that come closer than ever before to the complexity of real-world
protective structures.

Section I provides a nontechnical introduction to the issues, discussing the
conceptual problems in measuring trade restrictiveness, the drawbacks of com-
monly used measures, and the rationale for our proposed alternative measure,
the trade restrictiveness index (TRI). Section II then sketches the analytical foun-
dation of the TRI, and section III shows how it can be extended to include
quantitative restrictions on trade, as well as tariffs. Subsequent sections review
some applications of the TRI that have been carried out to date. Section IV
discusses the application of the TRI to measuring the restrictiveness of the Multi-
Fibre Arrangement, and section V shows how the TRI has been adapted to
measure the trade restrictiveness of domestic policies, specifically, the reform of
Mexican agricultural subsidies. Both of those studies are of a partial equilibrium
kind; section VI describes a computable general equilibrium model that imple-
ments the TRI and that has been applied to an evaluation of Colombian trade
policy reform. Section VII gives details of how the TRI can be calculated on a
personal computer with only modest data requirements, and section VIII pro-
vides conclusions. More technical detail on the calculation of the TRI and on its
application to the Multi-Fibre Arrangement is given in our companion article in
this issue (Anderson and Neary 1994).

I. MEASURING TRADE RESTRICTIVENESS IN THE PRESENCE OF TARIFFS

What do we mean by a measure of "trade restrictiveness"? In principle, we
mean some scalar index number that aggregates the trade restrictions in individ-

1. Leamer (1988) and Edwards (1992) propose and implement tests along these lines, adopting the
Heckscher-Ohlin explanation of trade patterns as a maintained hypothesis. Krishna (1991) and Pritchett
(1991) review this and other approaches to measuring openness and trade restrictiveness.

2. Dixit (1986) and Anderson (1988; 1994) provide overviews of recent work in the field.
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ual markets. Whether a particular method of aggregation is satisfactory depends
on the intended uses of the measure of restrictiveness. In a context of trade
negotiations, for example, restrictiveness might be defined with reference to the
volume of trade in restricted categories. Alternatively, trade restrictiveness might
be defined in terms of the effect of domestic trade policies on the welfare of the
country's trading partner; such an application is considered in section IV. In
many applications, however, the appropriate index number is one that relates
trade restrictions to their effect on domestic welfare.

The simplest context in which trade restrictiveness can be measured is when
tariffs are the only form of trade policy. The left-hand side of figure 1 illustrates
the market for a single good whose world price (assumed given) is 7r* and whose
home import-demand curve is ml(7r1). Domestic producers and consumers face
a price that is raised by the tariff to 7r?. Adopting a partial equilibrium perspec-
tive for the moment, the resulting deadweight loss, or cost of protection, is
measured by the Marshallian triangle DCE. The restrictiveness of trade policy in
this one-good context can obviously and unambiguously be measured by the
height of the tariff, given by the distance AB.

Matters are not so simple, however, when tariffs apply to more than one
good. The right-hand side of figure 1 shows the import demand curve for good
2. Demand for good 2 is less elastic than demand for good 1, and good 2 is
subject to a higher tariff. The total welfare loss from the two tariffs is the sum of
the Marshallian triangles DCE and IHI. But how should the "average" level of
trade restrictiveness across these two markets be measured? The easiest ap-
proach, and the one typically adopted in practice, is to aggregate the two tariffs
by weighting them by the imports (valued at border prices) of the two goods, AC
and FH. (For ease of exposition, the world prices of the two goods are assumed
to be equal to one.) This leads to the average tariff, denoted by t. However, this
approach immediately runs into difficulties. Consider a change in trade policy
that leads to the situation illustrated in figure 2, where the import demand
functions are the same as in figure 1 but the configuration of tariff levels is
reversed. Now the correlation between demand elasticities and tariff levels is
positive rather than negative. On the left, imports of the high-elasticity good 1
are almost eliminated, so its high tariff receives a very low weight in the average
tariff. On the right, the low tariff on the low-elasticity good 2 receives a high
weight. As a result, the calculated average tariff (again denoted by U) is low-
considerably lower than that in figure 1. Yet it seems intuitively obvious that
trade is more restricted in figure 2 than in figure 1, since both welfare (measured
by minus the sum of the deadweight loss triangles) and the volume of trade have
fallen. The standard index has thus moved in the wrong direction after a change
in trade policy.

Another measure of trade restrictiveness that is often used in conjunction with
the trade-weighted average tariff is the coefficient of variation of tariffs. This
measure is rationalized on the grounds that uniform tariffs minimize the welfare
cost of a given constraint on the value of imports, although on other grounds
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Figure 1. Measuring Trade Restrictiveness in the Presence of Tariffs:
Negatively Correlated Tariff Rates and Import Demand Elasticities
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Figure 2. Measuring Trade Restrictiveness in the Presence of Tariffs:
Positively correlated Tariff Rates and Import Demand Elaticities
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uniform tariffs are not necessarily desirable (see Anderson 1988; Stern 1990).
The coefficient of variation is no more satisfactory a measure of trade restrictive-
ness than the trade-weighted average tariff. For reasonable parameter values,
the coefficient of variation of tariffs may even be lower in figure 2 than in figure
1, suggesting once again that trade is less restricted, whereas intuitively this is
not the case.

This example suggests that once we move away from the simple one-good
case, purely statistical measures such as the trade-weighted average tariff or the
coefficient of variation of tariffs bear no necessary relation to the welfare cost of
trade policy. This in turn suggests that the distinction between the welfare cost
of protection and the restrictiveness of the protective structure should not be
maintained. Any satisfactory measure of trade restrictiveness must take account
of the welfare costs imposed on the economy by the pattern of tariffs.

A more satisfactory approach to measuring trade restrictiveness is to find the
uniform tariff that would be equivalent-in the sense of yielding the same wel-
fare loss-to the actual tariffs applied.3 In figure 1, this uniform tariff is equal to
AR: by construction, the increase in the tariff on good 1 from AB to AR yields a
welfare loss equal to the area KCEL, which is equal to the welfare gain of
HMNJ arising from the reduction of the tariff on good 2. In figure 2 the uniform
tariff AR now implies a lowering of the tariff on good 1 and an increase in that
on good 2. The welfare equivalent uniform tariff is higher in figure 2 than in
figure 1 because the welfare cost of restricting trade is higher in figure 2. In both
cases, the welfare-equivalent uniform tariff is closer to the actual tariff on the
high-elasticity good 1. This result accords with the intuition that tariffs on
relatively elastic goods are more restrictive than tariffs on relatively inelastic
goods.

II. THE TRADE RESTRICTIVENESS INDEX

The concept of the welfare-equivalent uniform tariff can be extended to more
general cases than the diagrammatic and partial equilibrium illustration in fig-
ures 1 and 2. In principle, the uniform tariff could be defined for any model of
the economy, no matter how complex. In practice, our work to date has concen-
trated on models of perfectly competitive economies, although with very general
specifications of technology and factor markets.

To generalize the welfare-equivalent uniform tariff, we make use of recent
developments in the theory of trade policy, and especially of some technical tools
introduced in Anderson and Neary (1992b; 1992c). Chief among these is the
balance-of-trade function, which summarizes in implicit form the general equi-
librium of a competitive multigood economy. This function, written as B(7r, u),
is equal to the net transfer required to reach a given level of aggregate national

3. Corden (1966) is an early exploration of this approach.
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welfare, denoted by u, for an economy with a given vector of domestic prices ir.4

Implicit in the function are all the variables that characterize the general equilib-
rium of the economy, including taste and technology parameters, exogenous
foreign transfers, the level of world prices, and the price of the numeraire good.
The requirement that the economy be in equilibrium is imposed by setting the
value of the function equal to zero. Hence, if we wish to compare two situations,
indexed by 0 and 1, respectively, the equilibrium conditions in each may be
written compactly as

(1) B(ir°, u°) = B(rl, ul) = 0.

In some applications, the period 1 equilibrium may be identified with free trade,
so that 7rt = i*s, but the techniques discussed here also allow for more general
comparisons between two trade-distorted equilibria.

To motivate the derivation of the welfare-equivalent uniform tariff measure
using the B function, it is helpful to draw an analogy with the derivation of the
true cost of living index for a consumer. This is typically defined as the expendi-
ture needed to attain the utility level of period 0 facing the prices of period 1,
e(710, u0 ), scaled by expenditure in the base period, e(?rO, u0 ):

(2) 0 = e(irl, u0 )/e(irO, u0 ).

Because the expenditure function is homogeneous of degree one in 7r, we can
divide both sides of equation 2 by e to rewrite it in a less conventional way:

(3) 0 = [0: e(7rf /k, u°) = e(7r', u°)].

The interpretation is that the true cost of living index gives the uniform scaling
factor by which period 1 prices must be deflated to compensate the consumer for
the change in prices from 7rO to 7r-.

Now, by analogy with equation 3,5 the TRI is defined as the uniform scaling
factor A by which period 1 prices must be deflated to compensate the aggregate
consumer for the change in prices from 7r0 to 1r1:

(4) A = [A: B(url/A, u°) = 0].

The larger A is (for given period 0 prices), the more restrictive is the new tariff
regime. In the case of a move to free trade (7r1 = 7r*), A is less than one, and its
inverse equals one plus the uniform tariff rate, which compensates for the aboli-
tion of period 0 tariffs. More generally, the inverse of A is the factor of propor-
tionality by which period 1 prices must be multiplied in order to compensate for
the change in tariffs. We call this the uniform tariff surcharge factor.

4. More precisely, the balance-of-trade function gives the excess of domestic expenditure, given by an
expenditure function e(ir, u), over domestic income, or B(7r, u) = e(7r, u) - g(-r) - (r - ?r ) 'm -,

where g(ir) is gross national product, (wr - 7r') 'm is tariff revenue, imports m equal e,(1r, u) - g,(ir), and
, is any net transfer from abroad (which may include an exogenous balance of payments deficit).

5. Because of the presence of trade restrictions and the fact that there is an implicit numeraire good, the
balance-of-trade function is not homogeneous of degree one in ir, and so there is no step that is analogous
to equation 2 in the general equilibrium derivation.
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To illustrate further the intuition behind the TRI, consider the effect on A of a
tariff change that causes a small change in period 1 prices, holding fixed the
reference level of utility in period 0. Totally differentiating the expression on the
right-hand side of equation 4 that implicitly defines A gives the proportional
change in the TRI, A:

(5) A i

Equation 5 gives the proportional change in the TRI as a weighted average of the
proportional changes in domestic prices caused by the tariff changes. The
weights depend on the partial derivatives of the balance-of-trade function with
respect to prices, or the "marginal costs of tariffs,' Bi:

(6) vi = Bi i/ Y Bjxj,

which are related to the slopes of the general equilibrium import demand func-
tions.6 Like the change in the trade-weighted average tariff, the change in the
TRI is also a weighted average of domestic price changes. The difference is that
the weights used, given by equation 6, are marginal welfare weights rather than
actual trade shares, mjrj/EjmjT,. This gives another perspective on the theoreti-
cal superiority of the TRI: not only does it derive from an explicitly specified
model of the economy and so has a firm basis in welfare economics, but changes
in it are measured by an aggregate of individual price changes using appropriate
marginal welfare weights (as opposed to the ad hoc aggregation by actual trade
shares of the trade-weighted average tariff).

Having set up the general theory of the TRI, empirical implementation re-
quires a more precise specification of the model of the economy, which has so far
been subsumed inside the black box of the B function.7 Before proceeding with
this, however, we extend the theory of the TRI to include quantitative restric-
tions, which are a common method of protection in developing countries.

III. MEASURING TRADE RESTRICTIVENESS WITH QUOTAS AND TARIFFS

The case in which trade is restricted only by quotas lends itself easily to the
development of a scalar index of trade restrictiveness. A natural way of posing
the problem in this case is, "What is the uniform proportionate change in quotas
that would compensate in welfare terms for a given change in quotas?" This

6. From footnote 4, the typical price derivative Bi equals - Ej(irj - T,)amj/airi.

7. For example, in the special case of linear demands illustrated in figures 1 and 2, it is easier to work
directly with the (approximate) welfare function given by the sum of the Marshallian triangles rather than
with the B function. For any domestic price vector Tr, the welfare cost is u = - E -yi(ri - 7ir)2 , where -yi is
the slope of the import demand curve for good i. Hence, the welfare equivalent ad valorem tariff (equal to
- - 1, when wl equals 7rX) is given by the square root of E yi(ri - i)2/ -y (wr<)2. Anderson (1992)

shows that, in general, the TRI with tariffs only can be written as a function of a weighted average tariff
and the generalized variance of tariffs. If all goods are substitutes, the weights are non-negative. If the
trade expenditure function is Cobb-Douglas, the weights reduce to trade weights, and the generalized
variance collapses to the trade-weighted variance.
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question leads to an index that is defined over quantities rather than over
prices.8 The technical development makes use of another function, the distorted
balance-of-trade function, which is the analogue of the balance-of-trade func-
tion presented in the last section, modified to take account of quota distortions.
(See Anderson and Neary 1992b and 1992c for details.) The distorted balance-
of-trade function, denoted Bd(q, u), is defined over the permitted import levels
of the quota-constrained goods q and the level of utility u. As before, a great
deal is hidden inside the black box, including the world prices p* of the quota-
constrained goods. The quantity-based TRI for quotas can now be defined as the
proportionate change in period 1 quotas required to reach period 0 utility:

(7) Aq(ql, uO) = [Aq Bd(Aqql, uO) = 0].

For the case of two goods, this index is illustrated in figure 3, drawn in quota
space. Point A, with coordinates (qO, q9), represents the base-period equilib-
rium, and point D, with coordinates (ql, ql), represents the period 1 equilib-
rium (which may be, but need not be, identified with free trade). The curve
through A is an iso-utility locus, and it intersects the ray OD from the origin to
D at point E. The value of Aq is the distance OE/OD. As in the case of tariffs,
the larger is Aq (for given period 0 quota levels), the more restrictive is the period
1 quota regime.

Finally, we must consider the realistic case in which trade is restricted by both
tariffs and quotas. Two alternative approaches are now possible, differing in
their intuitive appeal and in their data requirements. The first approach is
simply to combine the individual indexes already developed for the cases of
tariffs and quotas alone, leading to a mixed quantity- and price-based index:

(8) AX(ql, 7r' u°) = [AX: Bd( Aql, r2 /AlX, u°) = 0].

The value of Ax is the equal proportionate relaxation of all quota levels and
reduction of all tariff-inclusive prices that would be equivalent in welfare terms
to a given initial protective structure with an arbitrary pattern of quotas and
tariffs. As before, a rise in AI corresponds to an increase in trade restrictiveness.

The great advantage of the hybrid index is computational: although the level
of this index depends on world prices for quota-constrained goods, p*, changes
in the index between two distorted situations can be computed without knowl-
edge of these prices (data on which are notoriously difficult to obtain). However,
the index has the disadvantage of combining changes in quantities for quota-
constrained goods with changes in prices for tariff-constrained goods. This is
not a meaningless mixture because the value of the index is a pure number and
because changes in the index are a weighted average of changes in the tariffs-
only and quotas-only indexes, with the weights measuring the relative contribu-

8. In this form, the TRI is seen to descend from a family of "distance function" measures developed,
among others, by Debreu (1951) and Deaton (1979). In our early work, which for the most part
considered quota distortions only (Anderson and Neary 1990; Anderson 1991), we called our index the
"coefficient of trade utilization' echoing Debreu's "coefficient of resource utilization "
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Figure 3. The Trade Restictiveness Index with Quotas

Quota on good 2, q2

q2 D

92V

O q qI

Quota on good 1, q1

tion of tariffs and quotas to changes in welfare. Nonetheless, the hybrid index is
difficult to interpret if we wish to compare the index across countries or time
periods in which the mix of goods that are subject to tariffs and quotas differs.

It is desirable, therefore, to develop a second approach, leading to an index
based on prices for both categories of goods. In the case of quota-constrained
goods, this involves using the tariff equivalents of the quotas. The resulting
index is a uniform tariff and tariff-equivalent surcharge factor. The index is the
uniform proportionate change in the actual domestic prices, 7r, for tariff-
constrained goods and the virtual prices, pd, (that is, world prices plus tariff
equivalents) for quota-constrained goods that would compensate in welfare
terms for the actual change in policy instruments from (qO, 7r0) to (ql, 7r'):9

(9) A(ql, 71, u°) _ [A: B(pd/A, Wrl/A, uO) = 0].

In any application, the choice between this index and the hybrid index will
depend on the quality of data available and the type of comparative exercise
being undertaken.

9. The term "virtual prices" derives from the theory of rationing (Neary and Roberts 1980). For
theoretical consistency, the virtual prices, like the value of A itself, must be evaluated at the new instru-
ments but the old level of welfare. See Anderson and Neary (1992b) for details.
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IV. PARTIAL EQUILIBRIuM APPLICATIONS OF THE TRI

The theoretical approach outlined in sections II and III provides a framework
for computing the TRI in a wide variety of applications. To operationalize the
approach, it is necessary to have a computable model of the economy under
consideration. This raises a whole set of choices: the model may be partial or
general equilibrium; it may be linearized around the initial equilibrium or be
explicitly nonlinear; and it may be more or less disaggregated at the commodity
level. In principle, the TRI can be computed for a model that adopts any combi-
nation of choices from this menu. But in practice, its focus on trade policy
instruments suggests choosing a highly disaggregated model to capture the fine
detail of actual protective policies. This in turn suggests implementing the TRI in
either a partial equilibrium model or a general equilibrium model with a tightly
specified production structure.

The first set of applications of the TRi adopted a partial equilibrium perspec-
tive with quantitative restrictions only, taking the case of imports of textiles and
apparel to the United States under the Multi-Fibre Arrangement (MFA).IO A pilot
study (Anderson and Neary 1992b) considered exports from Hong Kong only.
This has been extended to exports from six other countries: Bangladesh, India,
Indonesia, the Republic of Korea, Mexico, and Thailand (Anderson and Neary
1994, in this issue). In each case, the year-to-year changes in the quantity-based
index were estimated. Such changes are weighted averages of the changes in the
quotas, where (as in the case of tariffs in equation 6) the weights depend on the
quota derivatives of the constrained balance-of-trade function. The partial equi-
librium context permits calculation of changes in the TRI using only readily
available information on import demand elasticities. It is also straightforward to
calculate separately the changes in the TRI from the perspectives of the exporting
and the importing countries (the differences reflecting differences in market
power and in the shares of quota rents that accrue to each country).

A key issue to be addressed in any empirical study of quantitative trade
restrictions is the destination of the resulting rents. If detailed information on the
mechanism whereby rents are shared between importing and exporting coun-
tries is available, it may be incorporated into the formulas for the marginal costs
of tariffs and the shadow prices of quotas that are needed to calculate the change
in the TRI, using the general expressions of Anderson and Neary (1992c). Typ-
ically, however, such information is not available. (Indeed, even data on export
license prices are hard to come by. In the MFA study we were fortunate to have
access to estimates of Hong Kong export license prices made by Carl Hamilton.)
In the MFA study we assumed that all rents accrued to the exporting country,
with one important exception: when the importing country imposes a tariff on a
quota-constrained import, the tariff revenue is a transfer of part of the quota
rents to the importing country. (Details are given in Anderson and Neary 1994,
in this issue.)

10. U.S. imports of cheese have also been considered by Anderson (1991).
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Table 1 presents some representative results from the MFA study. These are
from the perspective of the importing country (the United States) and refer to
imports from Hong Kong only. The first column gives the yearly changes in the
TRI. Next, we must take account of a feature peculiar to quotas: unless quotas
grow at the rate of growth of domestic excess demand for imports, the severity
of the quotas increases. Hence, changes in the restrictiveness of quota policy
should not be evaluated in relation to a constant quota policy but rather in
relation to a neutral quota policy that would allow all permitted import levels to
increase at the rate of growth of excess demand for the quota-constrained goods.
Under reasonable assumptions, the growth in excess demand may be approxi-
mated by the economy's rate of growth (shown in the second column).1" This
consideration gives rise to a compensated TRI, changes in which are shown in the
third column. These compensated TRI changes equal the sum of the uncompen-
sated changes in the first column and the changes in U.S. real disposable income
in the second. (Real income growth is added because it increases the restrictive-
ness of a given set of quotas.) The final column gives the change in the trade-
weighted average tariff equivalent, using U.S. import shares as weights. It is
clear that changes in this measure bear little relation to those in the TRI. Al-
though some of the assumptions made in calculating changes in the TRI are open
to question, this case study clearly demonstrates that using the TRI to evaluate
changes in trade restrictiveness yields substantially different results from those
obtained using the trade-weighted average tariff equivalent. The superior theo-
retical properties of the TRI imply that the increased restrictiveness of policy that
it reveals, at least when real income growth is taken into account, is a more
plausible indicator of the change in trade policy over the period than is the
reduction in restrictiveness suggested by the cumulative fall in the average tariff
equivalent.

Table 1. Changes in the Trade Restrictiveness Index (TRI): U.S. Imports of
Textiles and Apparelfrom Hong Kong, 1 982-88
(percentage change)

Change Change in Change in
Change in real compensated average tariff

Year in TRI income TRI equivalent

1983 -2.8 3.9 1.1 84.4
1984 4.2 6.8 11.0 -8.1
1985 -1.7 3.2 1.5 -39.2
1986 -6.6 2.8 -3.8 42.2
1987 -1.0 2.9 1.9 12.0
1988 -0.9 4.5 3.6 -53.0

Cumulative -8.8 26.6 15.7 -22.9

Source: Anderson and Neary (1994).

11. For a rigorous justification of this procedure, see Anderson and Neary (1992b).
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V. MEASURING THE TRADE RESTRICTIVENESS OF DOMESTIC POLICIES

A very different application of the TRI is to the evaluation of the trade restric-
tiveness of domestic price policies. Such policies distort trade just as much as
explicitly trade-focused policies do, a fact that is increasingly recognized in trade
negotiations. Domestic price policies have featured prominently, for example, in
farm subsidy negotiations in the Uruguay Round and in the North American
Free Trade Agreement. Attempts have also been made to quantify their impact
on trade (see OECD 1991). But the measures used to do this (known as producer
and consumer subsidy equivalent indexes, or PSEs and CSEs) are just as crude as
trade-weighted average tariff measures and are subject to the same drawbacks.
For example, CSEs are calculated by weighting different subsidy rates by the
volume of domestic consumption of each good. This gives a high weight to
goods with large consumption and a low price-elasticity of demand, even though
a subsidy on such goods has a small effect on either trade volume or welfare.

The theoretical refinements to the TRi required to incorporate domestic poli-
cies are complicated in detail but straightforward in principle.12 Assume that the
distortions occur in the markets for traded goods. If p and q represent the
domestic producer and consumer prices, respectively, we can once again write
the balance of trade as a function of these prices and of the level of utility, B(p, q,
u). Now, in comparing two equilibria, the TRI is again defined as the uniform
scaling factor that, when applied to both consumer and producer prices, would
compensate for a policy change. Formally,

(10) A(pl ql u°) =_ [A: B(pl/A, ql/A, uO) = 0].

Once again, when the period 1 equilibrium corresponds to free trade (pl = ql
p*), the TRI equals the inverse of one plus the uniform tariff, which would have
the same welfare effect as the base-period producer and consumer distortions.

The theoretical measure defined in equation 10 was used in Anderson and
Bannister (1992) to measure the trade restrictiveness of changes in Mexican
agricultural policy between 1985 and 1989 in a partial equilibrium context.
This period was one of rapid policy change, with increases in some subsidies and
reductions in others. The first row of table 2 shows the yearly changes in the
TRI. The index shows large increases in restrictiveness in 1986 and especially
1987, followed by major reductions in restrictiveness in 1988 and 1989. The
cumulative effect of these changes is a 40.9 percent fall in trade restrictiveness
during the four-year period. These changes may be decomposed into changes in
the producer and consumer subsidy components of the TRI, and this decomposi-
tion in turn may be compared with the conventional PSE and CSE measures. The
comparisons are given in the remaining rows of the table, where AP and Aq
denote the "true" subsidy equivalent indexes for producers and consumers, re-

12. See Anderson and Neary (1992a) for details, where the approach is also extended to distortions in
the markets for both factors of production and nontraded goods.
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Table 2. Changes in the Trade Restrictiveness Index (TRI) and Its Components
for the Mexican Agricultural Sector, 1985-89
(percentage change)

Index 1986 1987 1988 1989 Cumulative

Changes in TR[ 7.5 40.2 -40.3 -34.3 -40.9
Subsidy equivalent indexes

Ad hoc producer subsidy, PSE -7.4 2.4 -4.9 -5.9 -15.1
True producer subsidy, AP 7.1 34.4 -31.6 -30.1 -31.2
Ad hoc consumer subsidy, CSE -6.4 15.3 32.5 -31.0 -1.3
True consumer subsidy, As -79.8 -11.4 69.7 -7.9 -72.0

Source: Anderson and Bannister (1992).

spectively, and PSE and CSE denote the ad hoc (average share-weighted) in-
dexes.' 3 As in table 1, there is little or no concordance between changes in the
theoretically based measures and the ad hoc measures. Moreover, there is no
acceptable procedure for combining the PSE and CSE to form an aggregate index,
whereas this is precisely what the TRI is designed to do. Once again, the TRI

seems to be a much more satisfactory method of evaluating the effects of policies
on international trade.

VI. GENERAL EQUILIBRIUM MODELING OF THE TRI

Both of the applications discussed above have been partial equilibrium in
character. Although based on a theoretically consistent framework, this pro-
cedure ignores interactions between the markets considered and the rest of the
economy that are transmitted through factor markets and markets for non-
traded goods. Ignoring these interactions is unlikely to present a problem if
trade policy changes in a single sector or in a small group of sectors is being
considered, but it is obviously unsatisfactory in the case of a wide-ranging
change in trade policy. At the same time, the focus of the TRI on the fine detail
of the structure of protection makes it difficult to combine with most existing
computable general equilibrium (CGE) models, which tend to be highly aggre-
gated. For example, a typical CGE model distinguishes about 20 or 30 sectors,
whereas the application discussed below accommodates more than 2,000 dif-
ferent traded commodities. The price of this disaggregation is the need to
restrict significantly the structure of intercommodity and interfactor
substitution.

With these considerations in mind, and to implement the TRI in a general
equilibrium context, a new CGE model was developed that uses exact functional

13. For example, the "true" producer subsidy equivalent index is defined, by analogy with equation
10, as:

AP(p, ',qu0) = [AP:B(pl/AP,q1,uO) = 0].
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forms to calculate global changes.14 The disadvantage of this model is that the
effects of any misspecification are likely to be magnified for large changes in
trade policy. The advantages are greater theoretical consistency and the ability
to calculate explicitly the level of the TRI and changes in it.

The model, discussed more fully in Anderson (1993), makes a number of key
assumptions. First, following Armington (1969), every traded good produced at
home is assumed to be an imperfect substitute for an imported good, and domes-
tic consumption and production are characterized by functions of the constant
elasticity of substitution type.' 5 By making these assumptions about the func-
tional forms describing producer and consumer behavior, the values of only a
relatively small number of key parameters need be imposed, the remainder being
inferred from cross-equation constraints. Second, following Jones (1974), a
single, composite, nontraded good is assumed, that good being the only one
both produced and consumed at home. Thus, no exports are domestically con-
sumed, and no imports are domestically produced. Eliminating many of the
interactions between the consumption and production sides of the economy
greatly simplifies the model and allows the relative price of the nontraded good
to be interpreted as the real exchange rate. Third, following Jones (1971), a
specific-factors structure is assumed for the domestic market: each sector uses a
specific type of capital, but all draw on a pool of intersectorally mobile labor.
Finally, an assumption is made concerning the destination of the rents that arise
from quantitative restrictions on imports. In typical applications (unlike the MFA

study discussed in section IV above) data on quota premiums are unlikely to be
available. Following Krueger (1974), therefore, the convenient simplification
that all the quota rents are dissipated through competitive rent-seeking is made.

Notwithstanding these assumptions, the model is in other respects very gen-
eral. As noted, it can accommodate detailed information on the trade restric-
tions affecting a very large number of commodities, whether they are subject to
tariff or quota constraints. 1

6 Moreover, intermediate inputs are explicitly distin-
guished from final goods, and they too may be subject to both tariff and quota
restrictions. A further advantage of the TRi approach is that it permits the
consistent aggregation of trade restrictions on final and intermediate goods in a

14. In earlier work, we experimented with a different approach, working directly with the expressions
for changes in the TRI and, specifically, with the differentials of equation 8. This procedure is equivalent
to calculating the TRI by linearizing the model of the economy embodied in the B function around the
initial equilibrium.

15. More specifically, a constant elasticity of substitution (CES) expenditure function has been assumed
for consumption; a CES cost function defined over the primary factor, labor, and intermediate inputs (both
tariff-constrained and quota-constrained) has been assumed for aggregate output; and a constant elastic-
ity of transformation production frontier has been assumed to determine the allocation of aggregate
output between exports and nontraded goods. An advantage of the CES form is that it yields closed-form
solutions for the virtual prices.

16. If a good is subject to both a quota and a tariff, and if the quota is binding, then the tariff is
nonbinding at the margin. In this case, as already noted in section IV, the tariff serves merely to ensure
that the fraction of total quota rents made up of tariff revenue is retained by the importing country.
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much more satisfactory way than the traditional approach of using the effective
rate of protection.

This model is used in Anderson (1993) to estimate the effects of trade reform
in Colombia between 1989 and 1990. Table 3 gives the changes in Colombian
trade policy between those two years, using some standard measures of trade
restrictiveness. These measures show a confusing pattern. Average tariffs on all
goods fell, although it should be recalled that a reduction in tariffs on quota-
constrained goods reduces welfare because it lowers the share of quota rents that
accrue to the domestic economy. Accompanying this was a greater dispersion of
tariffs, as measured by the coefficient of variation, a significant reduction in the
coverage of nontariff barriers, and an increase in the (unweighted) average level
of quotas. In any case, because the composition of quota- and tariff-constrained
categories changes between the two years, the standard indexes are not truly
comparable. Clearly, assessing the overall thrust of the trade policy changes is
extraordinarily difficult without a consistent framework for aggregating these
changes.

The TRI calculations in table 4 attempt to provide just such an assessment,
solving the problem of comparability by aggregating in a manner that is fully
compatible with the underlying theory. The table gives changes in the TRI (com-
pensated for real income growth) under different combinations of assumptions
about the values of three key elasticities: the elasticity of final consumption
demand, the elasticity of demand for intermediate inputs, and the elasticity of
transformation.17 The first row of the table shows a change in the TRI of -4.9

Table 3. Indicators of Trade Reform in Colombia, 1989-90
Item 1989 1990

Average tariff (index)
Final goods 0.230 0.166

Tariff-constrained 0.092 0.100
Quota-constrained 0.237 0.208

Intermediate goods 0.185 0.151
Tariff-constrained 0.125 0.125
Quota-constrained 0.195 0.170

Coefficient of variation of tariffs
Final goods 0.769 0.813
Intermediate goods 0.596 0.625

Nontariff barrier coverage ratio (percent)
Final goods 90.8 57.3
Intermediate goods 76.3 34.7

Average (unweighted) change in quotas (percent)
Final goods n.a. 12.0
Intermediate goods n.a. 12.0

n.a. Not applicable.
Source: Anderson (1993).

17. Because of data constraints, the version of the TRI that is implemented is the hybrid index given in
equation 8.
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Table 4. Sensitivity Analysis of the Change in the Trade Restrictiveness Index
(TRI)for Colombia, 1989-90

Elasticity of Change in
Elasticity of intermediate Elasticity of compensated TRI

final demand demand transformation (percent)

1.5 1.0 1.5 -4.9
2.0 0.7 2.0 -4.8
2.0 0.7 5.0 -4.2
5.0 0.5 5.0 -4.4
5.0 0.7 5.0 -3.7

Source: Anderson (1993).

percent, implying that the overall effect of the policy changes was a modest
liberalization, equivalent in welfare terms to a uniform cut in tariffs and a
relaxation of quotas by 4.9 percent.18 The remaining rows show that this con-
clusion is relatively robust to changes in the assumed values of the elasticities.
This robustness has also been found in other applications of the TRI that have
been carried out to date. Because it is only an empirical finding, of course, it
needs to be replicated extensively on other data sets before it can be regarded as
typical.

VII. IMPLEMENTING THE TRI ON A PERSONAL COMPUTER

One additional feature of the CGE model described in the last section is that all
the calculations were carried out on a personal computer in a manner that can
easily be replicated. The appendix to Anderson (1993) gives a more complete
description of how the CGE model has been implemented on an EXCEL spread-
sheet. For each commodity, the user needs to enter data on the domestic price,
the tariff rate, and the volume of imports, as well as two codes, one indicating
whether the commodity is for final or intermediate use and the other indicating
whether it is subject to a binding quantitative restriction. This information must
be provided for two time periods. The spreadsheet program then calculates the
change in the TRI between the two periods. In addition, standard measures such
as the trade-weighted average tariff and the nontariff barrier coverage ratio are
calculated for comparison. Of course, the second of the two periods for which
data are supplied may be a hypothetical one. For example, if estimates are
available of world prices and of the free-trade import levels of goods that are
currently quota-constrained, the second period could be one in which all trade
restrictions have been abolished. In that case, the program calculates the level of
the TRI in the initial period.

As far as the underlying model of the economy is concerned, the program
specifies default values of the key substitution parameters in production and

18. The uncompensated change in the TRI for these parameter values is -7.8 percent, which indicates
that compensating for Colombia's real income growth rate of 3.5 percent significantly reduces the
estimated trade liberalization.
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consumption. These may be altered by the user, thus permitting an exploration
of the sensitivity of the TRI estimates to changes in the underlying parameters.
(Table 4 was produced in this way.) The computer program permits estimation
of the degree of trade restrictiveness of a given trade policy in a consistent
framework. It also makes possible other applications of the approach. For ex-
ample, the program can easily be adapted to calculate the welfare cost of a given
change in trade policy or the welfare cost of an equiproportionate tariff change
sufficient to raise a given amount of revenue. Because the program fits on a
single 720 kilobyte disk and can be used on a portable computer, it permits an
easy assessment of trade restrictiveness with minimal data and computing
requirements.

VIII. CONCLUSION

In this article, we have outlined a new approach to measuring the restrictive-
ness of trade policy. Our starting point was the observation that the appropriate
method of aggregating individual trade restrictions to construct a single scalar
index depended on the uses to which the index would be put. Because many
applications of measures of trade restrictiveness deal with the impact of trade
restrictions on domestic welfare, we argued that a satisfactory measure of trade
restrictiveness must be closely related to standard measures of the welfare cost of
protection. This led to our approach, which is a generalization of the welfare-
equivalent uniform tariff, that is, the uniform tariff that would have the same
welfare cost as a given nonuniform tariff structure. This approach is firmly
based in economic theory and so avoids the ad hoc nature of the measures
typically used in practice, such as the trade-weighted average tariff or the non-
tariff-barrier coverage ratio. Of course, to implement our measure, it is neces-
sary to assume a particular model of the economy: all our applications to date
have assumed that the economy is perfectly competitive. Implementing our ap-
proach requires more data than traditional measures of trade restrictiveness, but
we have developed some empirical procedures the data requirements of which
are likely to be met in most developing countries.

Beyond the specific models we have developed, the TRI perspective draws
attention to a number of key general issues that should be borne in mind in any
empirical study of trade policy. One is that simple averages of tariff rates are
unlikely to be helpful guides to the true extent of trade restrictiveness. Another is
that the destination of the rents that arise from quantitative restrictions is an
important determinant of their welfare impact and their restrictiveness. A third
is that the restrictiveness of quotas depends crucially on the environment in
which they apply and hence on the values of the exogenous variables that
determine the economy's equilibrium. Because the methods described in this
article attempt to deal with these issues in a consistent framework, we claim that
these methods, however crude, represent a significant advance over any others
that are available. Moreover, because of recent developments in computer tech-
nology, our methods can readily be implemented for practical problems.
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The Trade Restrictiveness
of the Multi-Fibre Arrangement

James E. Anderson and J. Peter Neary

This study uses the trade restrictiveness index (TRI) of Anderson and Neary (1990) to
evaluate U.S. policy toward seven major exporters of textiles and apparel under the
Multi-Fibre Arrangement (MFA). The period covered is 1982-88. The MFA controls
the shipment of most textile and apparel items to the United States through a system of
bilaterally negotiated export quotas that allow for annual growth. The arrangement
itself was renegotiated in 1986, with an expansion in the number of items covered and
countries included. In addition to these policy changes, changes in economic conditions
during the data period altered the restrictiveness of the MFA. The TRI in principle
permits all these influences to be accounted for in a consistent manner. The TRI results
are contrasted with the standard trade-weighted average tariff equivalent of the quotas.
The correlation of the two measures is not significantly different from zero.

Measuring the restrictiveness of trade policy in a way that allows international
and intertemporal comparability is important for trade negotiations and other
comparative policy evaluation purposes. In the absence of a theory of index
numbers for trade restrictions, analysts have used ad hoc indexes of restrictive-
ness such as the trade-weighted average tariff and the coefficient of variation of
tariffs, despite their apparent flaws. For quota restrictions, the trade-weighted
average tariff equivalent of the quota is standard. In Hamilton and Kim (1990),
for example, this measure is used along with five others in an attempt to evaluate
the restrictiveness of the Multi-Fibre Arrangement (MFA).

In our companion article in this issue (Anderson and Neary 1994), we review
our recent work that attempts to resolve these problems by developing a scalar
measure of trade restrictiveness consistent with economic theory and yet feasible
to implement in practice. This trade restrictiveness index (TRI) is used here to
evaluate U.S. policy toward seven major exporters of textiles and apparel under
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the MFA from 1982 to 1988. The MFA controls the shipment of most textile and
apparel items to the United States through a system of bilaterally negotiated
export quotas, or voluntary export restraints (VERS). There is an allowance for
annual growth in the quotas, and the arrangement itself was renegotiated in
1986 (MFA-III was replaced by MFA-IV), with an expansion in the number of
items covered and countries included. In addition to these policy changes, eco-
nomic conditions changed over the data period in both the United States and the
exporting countries, as well as the rest of the world. All these influences altered
the restrictiveness of the MFA. The TRI in principle permits all these influences to
be accounted for in a consistent manner.

The trade restrictiveness of a VER may be viewed from either the importer's or
the exporter's point of view, and both are considered here. In each MFA product
category, we assume that all exporters produce perfect substitutes. Nevertheless,
each exporter nation has monopoly power because of the restrictions on other
suppliers to the VER-constrained market. Specifically, a license to sell an addi-
tional unit adds to total rent by the amount of the quota premium but depresses
the premium and causes a loss on inframarginal quota licenses. Hong Kong is
the main exporter of textile and apparel products to the United States, and for a
low assumed elasticity of U.S. demand, it has sufficient market power in trade
with the United States that a marginal fall in trade restrictiveness helps the
United States while hurting Hong Kong.1 This is related to the finding of Trela
and Whalley (1990) that a reversion to free trade would hurt Hong Kong. For
higher elasticities of U.S. demand, Hong Kong's monopoly power is less, and a
fall in trade restrictiveness helps both nations. This issue does not arise for the
remaining exporters, which have market shares too small to create a large
inverse elasticity, but in all cases the measure of trade restrictiveness is quan-
titatively altered when the point of view shifts from exporter to importer because
the weights in the index are altered.

Section I reviews the theory of the TRI and outlines how changes in it are
calculated from the perspective of importing and exporting countries. Section II
discusses the data used. Section III presents and evaluates the results, and section
IV offers conclusions. The appendix details the calculation of the shadow prices
of quotas, the key step in operationalizing changes in the TRI.

I. THE THEORY OF THE TRI

If a single quota changes, an unambiguous measure of the change in trade
restrictiveness is, trivially, the change in the quota. An alternative measure is the
change in the domestic price of the quota-constrained good, equal to the change
in the quota premium (the "tariff equivalent") if the foreign price is constant.
The index number problem arises when many quotas shift simultaneously. The

1. The shadow price of the export quota is negative from Hong Kong's point of view. In the model we
use, Hong Kong is assumed to have constant marginal cost of production, so the only welfare effect of a
change in the quota comes through the total quota rent.
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standard, atheoretic response to the problem is to use the trade-weighted aver-
age of the changes in tariff equivalents.2

A key problem with the tariff equivalent approach is that quota rent is inter-
nationally shared, so that the quota premium does not generally represent a
marginal welfare gain to either importer or exporter (see Anderson and Neary
1992b for a recent treatment of the shadow price of quotas, applied here in the
appendix; for other problems with the tariff equivalent approach, see Anderson
1988). Even setting this point aside, the problem remains that there is no theo-
retical basis for aggregating tariffs with a trade-weighted average. A standard
complaint is that the trade weight is affected by the distortion, most dramati-
cally when a zero quota receives a zero weight, whereas it appears that a zero
quota should get a large weight.

In the case of a uniform proportional shift in all quotas, the problem collapses
back to the trivial case because in effect there is only one quota. The theoretical
index number solution given by Anderson and Neary (1990) builds on this
insight to define the TRI as the uniform scaling factor that, applied to the new set
of quotas, yields the same level of welfare as that obtained with the initial set of
quotas. Defined in this way, the scaling factor rises when all quotas fall (tighten),
signifying a rise in restrictiveness. The novelty of the TRI is that it uses appropri-
ate weights for forming a weighted sum of the quota changes. Each quota
change receives a weight equal to the marginal welfare contribution of a 1
percent rise in the quota relative to the marginal welfare contribution of a
1 percent rise in all quotas. The weights work out to be the trade shares evalu-
ated in terms of the shadow prices. Because these weights are grounded in
welfare theory, they are preferred to atheoretic weights such as trade shares.

We implement the TRI in an economy that abstracts from many complications.
The economy is assumed to be competitive and to face no distortions other than
those arising from the trade policy. A representative agent consumes and pro-
duces unconstrained tradable goods at domestic price ir and purchases or sells
the goods at international prices 7r*, with the difference, sr - 7r*, made up by
tariffs. The representative agent also consumes and produces quota-constrained
goods, for which the importer's price is p, the exporter's price is p*, and the
quota itself is q. (All these variables are vectors; elements of them will be
denoted by a subscript.) Within a given product category all exporters' products
are perfect substitutes. Each VER-constrained exporter's supply price is assumed
to be constant.3 In contrast, the importer's price is endogenous. We radically
simplify the true complexity of the pricing of quota-constrained goods in order
to focus on the difference our methods make to quota evaluation even in a
simple model. Thus we assume that trade is executed once a year and that all
quotas bind. The latter extreme assumption is partially defensible by appealing

2. For example, computable general equilibrium models usually treat quotas in this way.
3. Marginal suppliers not constrained by VERs are assumed to have capacity constraints that result in

increasing marginal cost.
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to the value of quota licenses as options (Anderson 1987), resulting in protection
even when the quota appears not to bind. Moreover, many utilization rates for
MFA quotas exceed 90 percent (Hamilton 1988).

Welfare Foundations

To define the TRI, we must first characterize the equilibrium of the economy.
We do this in terms of the balance-of-trade function, which equals the economy's
total net expenditure on traded goods less the revenue from trade restrictions, all
of which is assumed to be returned in a lump sum to the representative con-
sumer. (Further details on the properties of the balance-of-trade function may be
found in Anderson and Neary 1992b.) For the importing country, the balance-
of-trade function is

(1) B(,, q, u;?r*, p*) = E(7,q,u)-Eqq -(7-7r) E, -R.

(Here and in the remainder of the article, subscripts other than i, j, and k denote
partial derivatives.) The left-hand side of equation 1 states that the balance of
trade depends on the home prices of unconstrained goods, 7r; the permitted
import levels of quota-constrained goods, q; the utility of the representative
consumer, u; and the world prices of both sets of goods, ir* and p*. Besides
these active arguments, the balance-of-trade function depends on variables such
as technology and factor endowments, which are inactive here and are hence
suppressed. The first term on the right-hand side of equation 1 is equal to the
"distorted" trade expenditure function, giving the net expenditure on the uncon-
strained goods. (Expenditure on the unconstrained goods is distorted by the
presence of binding quotas.) The second term equals the total expenditure on
the quota-constrained goods because -Eq equals p, the vector of the prices of
these goods in the importing country. The third term equals tariff revenue from
unconstrained goods because E,. equals net imports of those goods. The fourth
and final term is the importing country's portion of the rents generated by the
quota constraints, to which we return below.

For the typical exporting country, the balance-of-trade function is

(2) B* (7r*, q, u*; *r, p) = E*(TX* q, u*) - EX" q - (7r)E- _r),E* -_R.

The description of the individual terms in equation 2 is identical to that of the
corresponding terms in equation 1, with RX* denoting the exporting country's
portion of the quota rents. The assumption that px is constant means that -E*q
is constant in equation 2. The exporting country is assumed to be a price taker
for its imports of non-MFA products, so ir is a constant. In practice, ir denotes a
vector of prices for a different set of non-quota-constrained goods from those in
the importing country, so that E. and E* refer to different sets of goods.

Turning next to the division of quota rents, we assume that rents accrue to the
exporting country except for that portion retained by the importing country by
imposing on the quota-constrained goods a vector of ad valorem tariffs, T.

(Actual U.S. tariffs on MFA imports average about 20 percent.) The usual prac-
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tice is to levy the tariff on a base value equal to the exporter's price, p*, plus the
market price of a unit export license, p. 4 Arbitrage implies that for each good i,

(3) Pi = (1 + Ti) (pt + pi).

Equation 3 implies that the unit quota rent, ri, equals

(4) ri = pi - p; = pi + Ti (pi + pi).

Of this, the exporting country receives the license price, pi, while the importing
country receives the tariff revenue, Ti (pi + pi). Hence the U.S. portion of quota
rents, R in equation 1, equals ZTi (pi* + pi)qi, while the exporting country's
portion, R * in equation 2, equals E pi qi.

The Trade Restrictiveness Index

The trade restrictiveness index is defined as follows. Starting with the new
setting of the quota policy ql, scale the quotas by a uniform expansion or
contraction factor so that with utility at the old level, the balance of trade is
unchanged and equilibrium prevails. In effect, the TRI gives the uniform quota
contraction equivalent of the actual policy change. A rise in the index implies a
rise in trade restrictiveness and a tightening of quotas.5 Formally, the TRI is
defined from the importer's point of view as

(5) A(7r, ql, u°) = [AIB(?r, q'A, u°) = 0].6

The simplest interpretation arises when the new quota vector ql rises to the free-
trade level. The TRI is then less than one and is the uniform quantity contraction
factor that destroys as much utility (lowers utility to the initial distorted-level u°)
as the initial quota vector q°. That is, the initial quota policy q° is equivalent in
restrictiveness to a uniform reduction in free-trade quantities by the factor A.
For other values of ql, A is the uniform contraction factor that is equivalent to
the change in restrictiveness implied in the move to ql. If policy becomes more
restrictive, A is greater than one. In principle, it is of course possible to always
measure policy in relation to the free trade benchmark, but in practice, the free-
trade quantities are calculated with considerable error.

4. This is true for the majority of cases in which the importing agent contracts with an exporter who
already owns a license-the invoice price (which is the dutiable base) includes the value of the license. For
the minority of cases in which the exporter must first purchase a license, the dutiable base in U.S. trade
case law excludes the license price. Because the exporter avoids taxes in the latter case, it should be the
dominant form: all exporters should buy and sell their licenses in the market as needed. The reason that is
not done is that exporters lose future rights to receive licenses if they transfer them beyond a small
allowance. The behavior of exporters suggests that the value of this penalty is large. In any case, our
results are not sensitive to whether the dutiable base excludes or includes the value of the license.

5. In our earlier work (Anderson and Neary 1990; Anderson 1991), the index was called the coeffi-
cient of trade utilization (in recognition of its link to Debreu's coefficient of resource utilization), and the
sign convention was reversed: a rise in the index denoted a fall in restrictiveness.

6. This definition of A is "partial" because it is for quotas only. See Anderson and Neary (1992a) for a
definition of the TRI that includes variations in tariffs as well as quotas. The equilibrium value of B is
assumed to be zero here, but it could be any constant value.
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An intuitive understanding of the TRI is helped by considering its rate-of-
change form. The rate-of-change form is also easier to implement and is the one
we apply in later sections. Differentiating equation 5 and using^ to denote
percentage change,

(6) = -E (

Here, -Bi, which is minus the derivative of the balance-of-trade function with
respect to the quota on good i, is the shadow price of the quota on good i. Thus
the rate of change of the TRI is equal to minus the weighted sum of the changes in
individual quotas. If all weights are positive (which need not be the case),
equation 6 is a weighted average. The structure of the weights is intuitive. The
denominator is the marginal social value (the foreign exchange savings) of a 1
percent expansion of all the quotas. The numerator is the marginal social value
(the foreign exchange savings) of a 1 percent rise in the quota on good i. Thus
the weight is the marginal value of a 1 percent rise in quota i in relation to the
marginal value of a 1 percent rise in all quotas. A rise in quota qi will cause a fall
in the TRI (trade restrictiveness falls) when its weight is positive, as happens
when the corresponding shadow price of the quota (-Bi) is positive and the
denominator is positive.

For exporting countries the same operation as in equation 5 defines the TRI,

except that the relevant balance-of-trade function is that of the exporting nation.
Similarly, the same operation as in equation 6 defines the rate of change of the
TRI for the exporting nation, except that the shadow prices of quotas are those
for the exporting nation.

II. OPERATIONALIZING THE TRI

Equation 6 shows that the key step in operationalizing the TRI is to calculate
the shadow prices of quotas. The details of how this is done in the present
application are set out in the appendix, but two crucial simplifications should be
noted. The first is the adoption of a partial equilibrium perspective. Because we
are concerned with trade restrictions on a single industry only, it seems reason-
able to ignore changes in the prices of nontraded goods or factors (prices of
traded goods have already been held constant with the small-country assump-
tion). The second simplifying assumption is that the importing country's expen-
diture function is separable with respect to the partition between MFA products
and other goods and has a subexpenditure function for MFA products that has
constant elasticity of substitution (CES) within the MFA group. This allows ex-
plicit calculation of the shadow prices with feasible data requirements.

The TRI is operationalized here with the formula in equation 6. This requires
information on the elasticities and rates of change of constrained quantities. The
substitution parameter of the CES form is inferred from an estimate of aggregate
demand elasticity for textiles and apparel. The standard Divisia average is used
to approximate the discrete change.
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Two important issues arise in the evaluation of the MFA quota policy over
time. First, the number of textiles and apparel products covered by VERS changes
over time. Second, there is annual growth in quota allocations along with an-
nual growth in the importing and exporting economies. As for the first issue, the
balance-of-trade function that is the basis of equation 6 is viewed as having a
very large list of quota arguments, many of which are set so high that the
shadow price of the quota is equal to zero. (A nonbinding quota has no effect on
the importer's price and hence no effect on any of the relevant variables.) Then,
as the quota is tightened, the TRI rate-of-change formula picks it up with a
nonzero shadow price (in numerator and denominator). Of course, the shadow
price may jump discretely as the quota starts to bind, but this is qualitatively the
same issue as a discrete change with quotas that already bind. The changing
coverage phenomenon shows up in the present study in the inclusion of Ban-
gladesh in MFA-IV, starting in 1986. (Lack of coverage in the license price data
forces us to exclude some products newly subject to VER.)

As for the issue of growth, it is obvious that an unchanging quota in a growing
economy is becoming more restrictive. The solution to this problem offered by
Anderson and Neary (1 992a) is to define the quota policy as the actual quota in re-
lation to a quota that would leave the importer's price unchanged. In the special
"neutral growth" case, the defined quota policy is equal to the actual growth rate
of quotas minus the growth rate of real income. Thus, if the growth rate of quotas
falls short of the growth rate of real income, quota policy has become more re-
strictive. In the results below, the rate of change of the TRI based on the actual pol-
icy changes is termed the uncompensated TRI rate of change, whereas the growth-
adjusted change (that is, equation 6 minus the rate of change of real income in the
relevant country) is termed the compensated TRI rate of change.

The Data

The basic trade data for the study are the World Bank's data on shipments
under the MFA. The free on board export value (p*q), quantity (q), and export
unit value (p*) data for shipments from an exporter (denoted by EX) to the
United States are extracted from the larger MFA data base. The seven exporters
considered here are Bangladesh, Hong Kong, India, Indonesia, the Republic of
Korea, Mexico, and Thailand. The bilateral trade data are combined with
license price data (p) from two sources: for Hong Kong, assembled from work
done by Carl Hamilton; and for Indonesia, from data supplied to us by the
Bursa authorities for two years relevant to the study.

Following Hamilton (1988), a crude means of simulating license prices where
they are missing is applied. By assuming perfect substitutability and perfect
arbitrage, it can be inferred that the export supply price to the U.S. market must
be the same for each good:

(7) p :-EX + PEX = p *HHK + pHiK

for any exporter EX where HK denotes Hong Kong. The right-hand side of
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equation 7 is data, so the license price pEX can be inferred if the variable p*EX

can be identified. Hamilton's method is to construct marginal costs of exporters
on the basis of relative wage data adjusted for labor productivity and then to
equate these marginal costs to p* because of the assumption of competition. For
Taiwan (China), Hamilton (1988) reported that the implied estimates of p did
not differ much from the limited license price information available. But in
Krishna, Martin, and Tan (1992), Hamilton's method was checked against two
years of Indonesian license price data and was found to give a large overestimate
of the value of a license. One explanation of this divergence is that Hamilton's
method of projecting costs is in error.7 Fortunately, the TRI results are insensitive
to across-the-board adjustments of the type implied by the productivity story, as
noted below. A more problematic explanation for the divergence of the inferred
from the direct license data is differences in quality, the implication being that
the arbitrage assumption is not applicable. If differences in quality are impor-
tant, it would mean that the results for exporters other than Hong Kong are
suspect.

Commodities are aggregated within textiles and apparel to the 27 categories
for which license price data for Hong Kong are available, and the years studied
(1982-88) are similarly those for which complete license price data are avail-
able. Not all exporters ship in all categories, of course, and Bangladesh is subject
to constraint only for 1986-88, that is, after MFA-IV. The TRI calculations also
require the U.S. tariff rate on each category in each year of the study. In practice,
1986 data for the tariffs are used. As noted above, the quota policy is defined as
the actual rate of change of shipments less the rate of growth of real disposable
income. Because of uncertainty about the proper value of U.S. demand elastic-
ity, we report results based on assumed U.S. substitution elasticities of 0.5, 1.0,
and 2.0, with the unitary case apparently being the literature's consensus, fol-
lowing a suggestion of Trela and Whalley (1990).

For comparison purposes, the trade-weighted average tariff equivalent of the
quota is also calculated. The (ad valorem) tariff equivalent formula for year t is

(8) Pt pi qi / )p -

The primary focus of this study is on annual rates of change in restrictiveness
based on a Divisia index, so that formula 8 is used to construct the arc rate of
change:

(9t jt-l)

( ) ~~~~~~~(jt + i,t-1)/2

7. Effectively, a Cobb-Douglas framework is assumed. See Krishna, Martin, and Tan (1992) for
details.
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III. RESULTS

The results of applying the TRI concept to the MFA in the 1982-88 period are
presented in tables 1 to 3. The results for the base case of a U.S. substitution
elasticity equal to one are in table 1, and tables 2 and 3 replicate the calculations
for elasticity values of 0.5 and 2.0, respectively. For the seven exporters, the
tables present the rate of change of the TRI from the exporter's point of view
(that is, equation 6 with shadow prices given by appendix equation A-15) and
compare it with the change in the average tariff equivalent. The last two col-
umns of the tables present the bilateral TRI from the U.S. point of view (that is,
equation 6 with shadow prices given by appendix equation A-13). The second
and fourth columns are in bold face to facilitate comparison between the
changes in the exporter's compensated TRI and the tariff equivalent.

The results are quite striking in their implications for the use of the TRI. First, in
the base case, the yearly changes in the tariff equivalent of the quota have the op-
posite sign from the rate of change of the TRI in 21 of the 38 observations. The cor-
relation coefficient between the two series is equal to 0.01, which is not signifi-
cantly different from zero. Second, the results are not very sensitive to changes in
the assumed elasticity of demand. Examnining tables 1-3, sensitivity appears only
in the results for Hong Kong from the Hong Kong point of view. This arises be-
cause Hong Kong has significant monopoly power in the low-elasticity case.
Third, the results are not sensitive to variations in the method used to impute the
license prices for exporters other than Hong Kong. A simple test of sensitivity to
the method is performed by inferring relative unit costs from relative wages with-
out adjusting for productivity. The imputed license prices rise by several hundred
percent under this alternative method, but the TRI rates of change (not shown) are
altered by less than 5 percent of the values in tables 1 to 3.

Fourth, application of the TRI concept to the Hong Kong point of view reveals
very interesting properties of the TRI. In the base case, its movement over time
reveals more restrictive policy in four of the six years. Hong Kong, as well as the
United States, has been losing from this more restrictive policy direction. For a
low value of the elasticity of U.S. import demand, however, the shadow prices
of the quotas are almost all negative, whereas for the base case, about half
the shadow prices are negative. A special issue of interpretation arises when
- E Bi qi, the deflator in a, is negative. This occurs in four of the six years for
Hong Kong when the elasticity is at its lowest setting. The cases in which
- E Bi qi is negative in table 2 are indicated by an asterisk. If - E Bi qi is positive,
then a uniform proportional rise in q is welfare-improving. If it is negative, a fall
in all quotas is welfare-improving. Thus, for the low value of the demand
elasticity, Hong Kong benefits from the restrictiveness of the quota policy be-
cause of its monopoly power in trade. Hong Kong's market share ranged from
13 to 20 percent in the sample years.

These results may be compared with a finding of Trela and Whalley (1990),
who show that a reversion to free trade would hurt Hong Kong because of its



180 THE WORLD BANK ECONOMIC REVIEW, VOL. 8, NO. 2

Table 1. Changes in the Trade Restrictiveness Index and the Tariff Equivalent
Index (Base Case: U.S. Demand Elasticity = 1.0), Selected Countries and Years
(annual percentage change, except as specified)

Change in Change Average Change in Change in Change in
uncom- in com- tariff average U.S. un- U.S. com-

Exporter pensated pensated equivalent tariff compensated pensated
and year TRI TRI (percent) equivalent TRI TRI

Bangladesh
1987 -15.0 -10.9 189.9 -3.8 -17.0 -14.1
1988 -19.8 -17.0 182.8 -3.8 -17.6 -13.1
Hong Kong
1983 -2.4 3.1 30.9 84.1 -2.8 1.2
1984 5.4 16.1 28.5 -8.1 4.2 11.0
1985 -3.9 -1.4 19.2 -39.0 -1.7 1.5
1986 -3.9 4.7 29.4 42.0 -6.6 -3.8
1987 -0.9 11.8 33.2 12.1 -1.0 1.9
1988 0.1 6.5 19.3 -53.0 -0.9 3.5

India
1983 -38.4 -31.6 80.0 -14.6 -32.8 -28.8
1984 5.7 9.3 73.2 -8.8 5.4 12.2
1985 -12.4 -6.4 127.1 53.8 -12.7 -9.5
1986 26.7 31.1 225.3 55.7 27.5 30.4
1987 -66.8 -62.3 140.6 -46.3 -73.1 -70.1
1988 -3.1 5.8 154.2 9.2 -3.4 1.0
Indonesia
1983 -7.9 0.5 23.4 225.4 -8.3 -4.4
1984 -10.0 -3.0 65.5 94.8 -12.9 -6.0
1985 -8.1 -4.6 71.8 9.1 -8.3 -5.1
1986 -25.3 -18.5 127.1 55.7 -25.3 -22.5
1987 -2.7 3.2 168.3 27.9 -4.1 -1.2
1988 -12.3 -5.6 175.6 4.2 -13.1 -8.6

Korea, Rep. of
1983 -3.8 8.4 90.8 40.1 -3.9 0.1
1984 2.5 11.2 67.9 -28.9 2.6 9.4
1985 -21.6 -14.8 96.0 34.3 -16.7 -13.5
1986 -5.9 6.1 74.7 -24.9 -4.8 -1.9
1987 -0.9 10.9 56.1 -28.5 -0.6 2.3
1988 2.0 13.5 27.3 -69.1 2.9 7.4

Mexico
1983 -23.7 -26.9 67.7 218.9 -25.4 -21.5
1984 -23.6 -19.4 40.5 -50.3 -22.3 -15.5
1985 50.2 53.9 52.7 26.2 34.9 38.1
1986 -73.2 -78.4 56.2 6.3 -61.3 -58.5
1987 -39.6 -36.8 80.0 35.0 -31.9 -29.0
1988 -10.6 -8.3 77.9 -2.7 -9.6 -5.1
Thailand
1983 -19.7 -11.5 72.8 -16.7 -20.3 -16.4
1984 -S.3 1.1 38.3 -62.2 -9.3 -2.S
1985 33.7 36.3 67.5 55.2 34.9 38.1
1986 -37.9 -33.4 48.7 -32.3 -31.0 -28.2
1987 8.3 17.7 50.9 4.4 12.3 15.3
1988 -3.3 9.4 45.5 -11.2 0.0 4.5

Source: Authors'calculations.
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Table 2. Changes in the Trade Restrictiveness Index and the Tariff Equivalent
Index (U.S. Demand Elasticity = 0.5), Selected Countries and Years
(annual percentage change, except as specified)

Change in Change Average Change in Change in Change in
uncom- in com- tariff average U.S. un- U.S. com-

Exporter pensated pensated equivalent tariff compensated pensated
and year TRI TRI (percent) equivalent TRI TRI

Bangladesh
1987 -15.0 -10.9 189.9 -3.8 -16.8 -13.9
1988 -19.8 -17.0 182.8 -3.8 -17.5 -13.0

Hong Kong
1983* -4.1 1.4 30.9 84.1 -2.6 1.4
1984* 3.7 14.3 28.5 -8.1 4.1 10.9
1985* -0.5 2.0 19.2 -39.0 -1.9 0.0
1986 0.0 8.6 29.4 42.0 -6.5 1.4
1987 8.0 20.8 33.2 12.1 -1.1 -3.7
1988* 0.9 7.3 19.3 -53.0 -0.8 1.9

India
1983 -38.5 -31.7 80.0 -14.6 -33.9 -30.0
1984 5.8 9.3 73.2 -8.8 5.2 12.0
1985 -12.4 -6.4 127.1 53.8 -12.5 -9.3
1986 26.7 31.1 225.3 55.7 27.1 29.9
1987 -66.7 -62.3 140.6 -46.3 -71.1 -68.1
1988 -3.1 5.8 154.2 9.2 -3.4 1.0

Indonesia
1983 -8.3 0.2 23.4 225.4 -8.3 -4.4
1984 -9.9 -2.9 65.5 94.8 -13.0 -6.2
1985 -8.1 -4.7 71.8 9.1 -8.0 -4.8
1986 -25.2 -18.4 127.1 55.7 -25.5 -22.7
1987 -2.6 3.2 168.3 27.9 -4.0 -1.1
1988 -12.3 -5.6 175.6 4.2 -13.0 -8.6

Korea, Rep. of
1983 -3.8 8.4 90.8 40.1 -3.9 0.0
1984 2.6 11.2 67.9 -28.9 2.6 9.4
1985 -23.2 -16.4 96.0 34.3 -16.5 -13.3
1986 -6.3 5.8 74.7 -24.9 -4.9 -2.0
1987 -1.0 10.8 56.1 -28.5 -0.6 2.3
1988 7.6 19.1 27.3 -69.1 2.9 7.4

Mexico
1983 -24.7 -27.9 67.7 218.9 -25.7 -21.8
1984 -23.6 -19.5 40.5 -50.3 -22.5 -15.6
1985 51.0 54.6 52.7 26.2 36.0 39.3
1986 -73.7 -78.8 56.2 6.3 -62.4 -59.6
1987 -39.9 -37.1 80.0 35.0 -32.3 -29.4
1988 -10.7 -8.4 77.9 -2.7 -9.8 -5.3

Thailand
1983 -19.7 -11.5 72.8 -16.7 -20.5 -16.6
1984 -5.1 1.2 38.3 -62.2 -8.9 -2.0
1985 33.7 36.3 67.5 55.2 34.9 38.1
1986 -38.1 -33.6 48.7 -32.3 -31.7 -28.9
1987 8.2 17.6 50.9 4.4 12.4 15.3
1988 -3.4 9.3 45.5 -11.2 -0.2 4.3

Note: An asterisk (*) denotes negative shadow value of distorted trade.
Source: Authors' calculations.
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Table 3. Changes in the Trade Restrictiveness Index and the Tariff Equivalent
Index (U.S. Demand Elasticity - 2.0), Selected Countries and Years
(annual percentage change, except as specified)

Change in Change Average Change in Change in Change in
uncom- in com- tariff average U.S. un- U.S. com-

Exporter pensated pensated equivalent tariff compensated pensated
and year TRI TRI (percent) equivalent TRI TRI

Bangladesh
1987 -15.0 -10.9 189.9 -3.8 -17.4 -14.5
1988 -19.7 -17.0 182.8 -3.8 -17.7 -13.3
Hong Kong
1983 2.7 8.2 30.9 84.1 -3.0 1.0
1984 4.6 15.2 28.5 -8.1 4.3 11.1
1985 -3.0 -0.6 19.2 -39.0 -1.6 1.7
1986 -5.1 3.5 29.4 42.0 -6.7 -3.9
1987 -1.1 11.6 33.2 12.1 -0.9 2.0
1988 -0.1 6.3 19.3 -53.0 -1.1 3.4
India
1983 -38.4 -31.5 80.0 -14.6 -30.8 -26.9
1984 5.7 9.3 73.2 -8.8 5.7 12.5
1985 -12.4 -6.4 127.1 53.8 -13.2 -9.9
1986 26.7 31.1 225.3 55.7 28.3 31.2
1987 -66.8 -62.4 140.6 -46.3 -76.5 -73.5
1988 -3.1 5.8 154.2 9.2 -3.4 1.1
Indonesia
1983 -7.6 0.8 23.4 225.4 -8.3 -4.4
1984 -10.1 -3.1 65.5 94.8 -12.7 -5.8
1985 -8.1 -4.6 71.8 9.1 -8.7 -5.5
1986 -25.3 -18.5 127.1 55.7 -24.9 -22.1
1987 -2.7 3.1 168.3 27.9 -4.2 -1.3
1988 -12.3 -5.6 175.6 4.2 -13.1 -8.6

Korea, Rep. of
1983 -3.8 8.4 90.8 40.1 -3.8 0.1
1984 2.5 11.2 67.9 -28.9 2.7 9.5
1985 -21.0 -14.3 96.0 34.3 -16.9 -13.7
1986 -5.8 6.2 74.7 -24.9 -4.6 -1.8
1987 -0.9 11.0 56.1 -28.5 -0.5 2.4
1988 2.4 13.9 27.3 -69.1 2.9 7.4
Mexico
1983 -22.7 -26.0 67.7 218.9 -25.0 -21.0
1984 -23.5 -19.4 40.5 -50.3 -22.1 -15.3
1985 49.9 53.6 52.7 26.2 33.1 36.3
1986 -73.0 -78.2 56.2 6.3 -59.5 -56.7
1987 -39.5 -36.7 80.0 35.0 -31.3 -28.4
1988 -10.6 -8.3 77.9 -2.7 -9.3 -4.8
Thailand
1983 -19.8 -11.5 72.8 -16.7 -19.9 -16.0
1984 -5.3 1.0 38.3 -62.2 -10.0 -3.2
1985 33.7 36.4 67.5 55.2 34.8 38.0
1986 -37.8 -33.3 48.7 -32.3 -30.1 -27.2
1987 8.4 17.8 50.9 4.4 12.3 15.2
1988 -3.3 9.4 45.5 -11.2 0.3 4.8

Source: Authors' calculations.
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large terms of trade loss. The results are not fully comparable because free trade
entails a loss of all the quota rent and because of other modeling reasons. We use
Trela and Whalley's U.S. demand elasticity for our base case. For our low-
elasticity case, we obtain the similar result that the tighter restrictiveness shown
in the rising license prices of the 1980s does indeed benefit Hong Kong.

Finally, a natural use of the TRI is to compare the evolution of trade policy
across countries. The relative treatment of exporters in the MFA is a subject of
considerable international political interest and pressure, peaking at negotiation
times. The results show a large degree of nonuniformity across exporters in the
evolution of MFA policy, broadly favoring the lower-cost exporters. Tables 1 to 3
show that MFA trade policy became more restrictive toward Korea and Thailand,
as well as Hong Kong. In contrast, policy became less restrictive toward Indo-
nesia, Mexico, and Bangladesh. Toward India, policy evolved more ambigu-
ously but on balance became somewhat less restrictive. Significantly, this policy
difference across exporters is not well described by the evolution of the average
tariff equivalent index.

Each bilateral policy might naturally be evaluated from either the exporter's
or the importer's point of view. The main emphasis here is on the exporter's
point of view, but political pressure by exporters on importers might well be
countered with use of a TRI based on the importer's point of view. Comparing
the two TRIS, the adjustment of quota policy for growth makes a significant
difference to the policy conclusion. With high-growth exporters and low-growth
importers, the change in point of view is enough to make the evaluation of quota
policy using the compensated TRI reverse sign in four cases of small monopoly
power (two for Indonesia, one for Korea, and one for Thailand), besides two
cases for Hong Kong that mix this effect with the effect of monopoly power. In
such cases, a more appropriate index is the uncompensated TRI for the exporter
or importer. The uncompensated TRIs differ in sign in only one observation in
the base case, that of Hong Kong for 1988.

We conclude our discussion of results with some speculation as to why the
results for the TRI and the average tariff equivalent results are uncorrelated. The
trade-weighted average tariff equivalent has no theoretical foundation, of
course, but its common use (along with the even more common use of average
tariffs for non-quota-constrained goods) makes it a natural benchmark. The
lack of correlation is perplexing in light of intuition based on only one quota-
constrained good. In this case the rate of change of the license price and minus
the rate of change of the quota necessarily have the same sign.8 Where does the
difference in the two indexes come from?

First, license prices change for many reasons other than shifts in the quota.
This can explain an absence of strong negative correlation between changes in

8. The rate of change of the domestic price is equal to the elasticity of demand multiplied by minus the
rate of change of the quota. The rate of change of the license price is equal to the rate of change of the
domestic price times the ratio of the domestic price to the license price.
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license prices and changes in quotas over time for each good. On the supply side
of the market, export prices shift with costs as well as with the level of the
importer's quotas. On the demand side of the market, domestic prices change
over time because of changes in national income and in the prices of uncon-
strained goods, as well as changes in quotas. It should also be noted that the
generalized law of demand, even for the CES case, does not guarantee perfect
negative correlation of p and q, other things being equal.

Second, there is a difference in practice between the TRI weights and the trade
weights used to form the indexes. For the importer this difference disappears in
the CES case only under the (empirically false) restriction that the rent-retaining
tariff is uniform over quota-constrained goods.9 For the exporter, much more
extreme false assumptions are required to reduce TRI weights to trade weights.10

It is possible to construct an argument that the weights of the TRI and the tariff
equivalent tend to be negatively correlated in the cross-section of quota-
constrained goods because of the dispersion of rent-retaining tariffs and of ad
valorem license prices. 11

We conclude that theory gives no reason to expect that the average tariff
equivalent will behave similarly to the TRI. Where it diverges, the TRI is a
properly weighted index of changes in the actual policy, the vector of quotas,
whereas the average tariff equivalent is an atheoretically weighted index of
changes in the license prices (or price differentials), which themselves can be the
result of changes in many factors other than policy.

IV. CONCLUSION

This article has applied the TRI to one of the most important trade-distorted
industries: textiles and apparel. Use of the TRI is strongly indicated because its
implications are very often opposed to those based on standard atheoretic
methods, and its implementation requires only the elements needed in any trade
policy model of quotas.

The results show wide annual swings in the TRI as well as very significant
differences in the movement of the index across countries. Toward Hong Kong,
Korea, and Thailand, U.S. trade policy became more restrictive. Toward Ban-
gladesh, Indonesia, and Mexico, policy became more liberal. Toward India, the
policy evolution was more mixed but on balance liberal.

9. Under the assumptions, applying equation A-13 of the appendix, -B1 is proportional to pj. The TRI

weights of equation 6 contain -B1 in both numerator and denominator, hence the factor of propor-
tionality cancels, and the TRI weights are equal to trade weights.

10. For an exporter with a tiny market share, the shadow price of a quota is approximately equal to its
license price. If by chance the initial quota allocation (over the commodity categories, for all countries) is
such that all the individual exporter's license prices are uniformly proportional to the domestic price (a
uniform tariff equivalent), the factor of proportionality cancels out of the numerator and denominator of
the weights, and the form of the TRI in rates of change is that of the analogue (for exporters) of equa-
tion 6.

11. The argument is rather technical, so we do not pursue it here.
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Most significantly, the TRI and the average tariff equivalent are independent in
the sense of descriptive statistics (the correlation coefficient for the two series is
equal to 0.01), and their behavior is so significantly different as to lead to quali-
tatively different answers more than half the time (21 out of 38 observations for
the base-case value of the U.S. demand elasticity). This replicates a finding of An-
derson (1991) for imports of U.S. cheese, but for a much more important
industry.

Finally, the results show that the TRI measure is not very sensitive to the main
sources of potential measurement error: the value of the license price and the
value of the elasticity of demand. Inference about trade restrictiveness from
tariff equivalents depends on obtaining reliable data on imputed quota license
premiums where these are not directly observable. Krishna, Martin, and Tan
(1992) show that imputation of MFA quota license prices from constructed costs,
a method that has become standard, can be seriously misleading. In contrast,
although the TRI requires license prices, it turns out to be quite insensitive to
error in the imputation process in the application. The main problematic value is
the appropriate adjustment for growth. Here, the analyst can at least provide a
range of reasonable values by using the compensated and uncompensated mea-
sures of the TRI.

There are two important implications of this study for future work on quota
policy evaluation in general and MFA policy evaluation in particular. First, infer-
ences based on average tariff equivalents are very seriously misleading. Second,
feasible alternatives exist, and they can be used to form aggregate indexes that
can be used for many modeling purposes.

Despite these achievements, we do not claim that our methods have definitively
pinned down the subject of our title. The excellent survey of Trela and Whalley
(1990) emphasizes the many dimensions of textile and apparel markets that have
so far eluded modelers. Phenomena such as shipment growth in excess of allowed
quota growth rates, positive license prices with low utilization rates, and quality
upgrading are important and are not explained by the model used here.

APPENDIX. THE SHADOW PRICES OF QUOTAS IN THE CES CASE

This appendix sets out an operational solution for the calculation of the MFA

shadow prices of quotas. We assume a constant elasticity of substitution (CES)

subexpenditure system for imports that is automatically separable into all MFA

categories and all nonconstrained imports, thus permitting the simplicity of the
separable structure of Anderson and Neary (1992b). The first subsection derives
the distorted expenditure system and then the inverse elasticity system for this
CES case. The second subsection derives the shadow prices.

Inverse Demand Elasticity System in the CES Case

Let the subexpenditure function for U.S. imports be written

(A-1) e(p, 7r, u) = (Z 0kP01 + E Caji )1/(-"')u
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where u is the level of utility, p is the domestic price of quota-constrained goods
(MFA textiles and apparel), and ir is the domestic price of non-quota-constrained
imports. The Armington assumption is imposed here so that there is no domestic
production of a perfect substitute for imports. The elasticity of substitution is
equal to the parameter a, and the as and Os are share parameters for the non-
quota-constrained goods and the quota-constrained goods, respectively. For em-
pirical work it is convenient to pick a base year for which prices are initially set
to one. This implies that the as and Os are the initial values of the expenditure
share values in the base data and that the initial level of expenditure is equal to
u. The true (that is, welfare-consistent) cost of living index is

(A-2) P = (Z kPk + E OfPrJ)1/(1u)

The quota-constrained imports are subject to fixed binding quotas equal to qk
for all k. This results in a distorted expenditure function for the unconstrained
goods. The distorted expenditure function is defined (as in Anderson and Neary
1992b) by

E(7r, q, u) = max [e(p, ir, u) - p'q].
p

The vector of maximizing prices that solves this program is a virtual price vector,
each virtual price being the consumer's marginal willingness to pay for one more
unit of the constrained good (Neary and Roberts 1980). In the context of
quotas, virtual prices are also market-clearing prices. Using Shephard's lemma,
and solving the first-order (market-clearing) condition for the virtual and market
price of each quota-constrained good k, we obtain

(A-3) p_ =pVOk)

Substituting equation A-2 into equation A-3, the vector of virtual prices p is
implicitly defined as a function of the 7rs and the quotas. Fortunately, an explicit
solution is available. First, substitute equation A-3 into equation A-2. Next,
raise both right- and left-hand sides to the power 1 - a. Then, solve the result-
ing expression for Pl-a. Finally, raise both sides to the power 1/(1 -a). The
reduced-form true cost of living price index is

(A-4) P = P(ir, q, u) = (u (1)a fOkCi ) q,/ -(1-qk eu( 1()/e)

The connection of equation A-4 to equation A-2 is clear: if consumers face fixed
prices p at the level of virtual prices p defined by equation A-3, their cost of
living is the same as when constrained by quotas q.
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The distorted-expenditure function is obtained by substituting equations A-3
and A-4 into the definition of E:

(A-5) E(7r, q, u) = P(7r, q, u)u - p'q

= Pu (1 - u(1-0)/a k(/1 1
e) qk-(11/))

Using equation A-4, this can be factored into

(A-6) E(7r, q, u) = (Z7ri-J) P(-x, q, u)Ou

where P is given by equation A-4. The constrained demand for non-quota-
constrained imports is obtained from use of Shephard's lemma:

(A-7) E ~j= og7j) u.

The virtual price vector is obtained as

(A-8) Eqk = Pk = E u( 1 - a)" Iak(l /e) qk -(I/e)
1 - U"-)l /

3
k(I la qk -(1-a)/o'

Now consider the inverse demand elasticity system. Differentiating equation
A-8 with respect to qi, using equations A-6 and A-4, and multiplying by qilPk to
form the elasticities,

(A-9) qPk = - (ski + SMt);
pkaqi ,

where bki iS the Kronecker delta (ski = 0 for i # k, and bkk = 1), si iS the within-
group expenditure share of constrained good i, piqi / p'q, and -t is the constrained
good's expenditure share of all expenditure.

In practice, it is important to differentiate between exporters for each good i.
We assume that all exporters of good i produce a perfect substitute product.
Then the inverse elasticity of domestic price k with respect to exports of good i
from exporter h is written

(A-10) q&pN= - 1 (8ki + SM)Olh
pkaqhI

where Ofh is the share of good i sold by exporter h, qi*/qi. In what follows, we
dispense with explicitly indexing the exporter and present expressions for a
"typical" exporter.

The Shadow Price of Quotas

The shadow price of quota k in the case where export licenses are included in
the tax base for ad valorem import tariffs is based on the arbitrage equation

(A-11) Pk = (Pk + Pk) (1 + rk)
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where pk* is the typical exporter's supply price for good k and Pk is the typical
exporter's license price for good k.

The shadow price of quotas for the United States is found by differentiating the
U.S. balance-of-trade function with respect to the typical exporter's sales of good i:

(A-12) -Bi = qkapq + Ti(P +Pi) + Eqkrk ak VPi
k aqi k akqiP

where v is equal to the trade-weighted average tariff on non-MFA-constrained
imports. The vpi term is the cross-effect of quota change i on tariff revenue
collected on non-MFA-constrained imports, using the results of Anderson and
Neary (1992b) for the separable case. We simplify on the right-hand side of
equation A-12 by substituting aggregate exports using the arbitrage equation
A-11 where possible. First, differentiating equation A-11 and using the assump-
tion of constant supply price, apk/aqi is equal to (Opk/Oqi)/(l +-rk). Then

-Bi = E q
k ap + Ti (p+ Pi) + E qk I aPk _Pi-

k aqi k 1 + T
k aqi

Next, combining the first and third terms and using equation A-11,

-B 1 - T' pi ->Zqk 1 ' iP
i + Ti k 1 +Tk aq,i

Finally, using symmetry of the inverse-compensated-demand system,

(A-12') = + 7ii k 1 + Tk p aqk

(In the middle term of the last line the summation runs over all exporters.)
Substituting from equation A-9 into the next-to-last expression in equation

A-12' , rearranging terms, and using the arbitrage equation,

(A-13) -B (1/) + Pi + a Pi vPi

where
1Sk1

= E Sk 1 + Tk 1 + T

The term d> is the trade-weighted average tariff factor deflator.
For the typical exporter,

(A-14) -B;= Pi+ E qk | aPk

There is no cross effect with tariffs because of the constant-supply-price assump-
tion. The symmetry of the inverse-demand system and the simple elasticity form
equation A-9 reduce equation A-14 to

(A-15) - 1 1Ti Pi (aE OkSk 1 Pi
a I+ 7 (U 1±7+ k)
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The last bracketed term is close to zero because MFA expenditure is rather small
as a share of the total budget (,q is small) and is being multiplied by another
share, 0, which is also small-even Hong Kong has less than a quarter of the
market. In practice, we ignore this term to ease the burden of calculation and
data collection.
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Labor Supply and Targeting
in Poverty Alleviation Programs

Ravi Kanbur, Michael Keen, and Matti Tuomala

The introduction of variable labor supply raises some fundamental issues in analyzing
the targeting of poverty alleviation programns in developing countries. It forces a recon-
sideration of the standard objective function, which is based on income or expenditure
and so makes no allowance for the effort made in earning that income. We show that
alternative views on the appropriate valuation of effort have very different implications
for commodity-based targeting rules. We also establish a benchmark for marginal
effective tax rates (inclusive of benefit withdrawal) in income-tested schemes and show
that indicator targeting rules may also have to be modified significantly when labor
supply responses are recognized.

For many governments of developing countries, finer targeting of programs to
alleviate poverty appears an attractive option in an era of greatly constrained
expenditure budgets. It seems as though policymakers could achieve greater
poverty reduction with fewer resources if only they would resort to the magic of
targeting. But fine targeting is not without its costs. It is now appreciated that
the administrative costs of ensuring that benefits from a program reach the
target group can be high (see Besley and Kanbur 1993). One response is to target
by subsidizing commodities largely consumed by the poor or on the basis of
other observable indicators-such as age, gender, region, or crop group-that
are correlated with deprivation. There is now a literature on how such indica-
tors might be used for optimal targeting (see, for instance, Akerlof 1978, Atkin-
son 1992, Besley and Kanbur 1988, and Kanbur 1987).

An aspect of the costs of fine targeting that has not been as well appreciated in
the development literature as it should be is the effect on incentives. Consider,
for example, the moves in Sri Lanka to target the rice ration subsidy in the wake
of the economic reforms of the late 1970s (see Anand and Kanbur 1991). The
system was transformed from one with a universal benefit to one in which the
benefit was restricted (in principle) to those with incomes below a critical level
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(although in practice, as discussed by Sahn and Alderman 1992, enforcement of
the income test was highly imperfect). Such income testing targets benefits on
the poor, but it is administratively costly and, in particular, has incentive effects
that diminish its appeal. Consider the position of a household that increases its
income, through its own efforts, to such an extent that it crosses the critical
threshold and so (with perfect enforcement) loses eligibility for the benefit. The
benefit's relation to income clearly reduces the incentive for the household to
increase its income. Such effects are a familiar part of the policy debate in
industrial countries (a representative example being Dilnot and Stark 1989), but
debate over such matters has not been prominent in developing countries. The
potential practical significance of incentive effects is emphasized, however, by
the empirical work of Sahn and Alderman (1992). They find that the Sri Lankan
rice subsidy was associated with a substantial reduction in the labor supply of
recipients, with potentially important implications for the evaluation of the
scheme.

The purpose of this article is therefore to take up the broad issue of targeting
and incentives in developing countries and, in particular, to explore the implica-
tions of variable labor supply for the design of poverty alleviation programs. It
will be seen that once the potential incentive effects of such programs are recog-
nized, previous discussions of optimal targeting require revision. Simple rules of
thumb-for example, "spend more on the group with greater measured
poverty"-have to be modified to take into account such features as differing
labor supply elasticities. Similarly, commodity-based targeting rules need to be
modified.

The general issues have been extensively addressed in the optimal tax litera-
ture, with tools and results that can be borrowed for the analysis of the incentive
effects of targeting in developing countries. The approach pursued, however,
departs from the usual optimal tax tradition in two ways. First, we take the
objective of policy to be the minimization of a poverty index rather than the
maximization of a social welfare function. This approach is not without its
critics (see, for instance, Stern 1987), but in a technical sense at least it is
relatively straightforward. Loosely speaking, a poverty index defined on
utility-attaching zero weight to all households above some threshold-is
merely a special form of social welfare function.

Our second point of departure is more fundamental. The motivation for this
departure begins with the observation that the poverty indexes on which much
policy discussion focuses are, in practice, almost invariably defined in terms not
of utility but of income. In the presence of incentive effects, these criteria are
very different things (and can move in different directions). Indexes that focus
on income attach no significance to the effort put into earning income or, put
another way, attach no weight to the leisure of the poor. And indeed it is clear
that much policy debate is cast in precisely these terms: the focus is on the
income of the poor, not on how hard they work to get it. This is not to deny
that, from the Factory Acts to the Maastricht Treaty, policymakers have been
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concerned about avoiding excessive work hours. In 1904, for instance, Chur-
chill was arguing eloquently that "[working people] demand time to look about
them, time to see their homes by daylight, time to see their children, time to
think and read and cultivate their gardens-time, in short, to live" (quoted in
Gilbert 1991: 196). The point is rather one of emphasis.

A large part of our purpose here is to explore the implications of a nonwelfar-
ist approach to policy analysis. We do not necessarily advocate the evaluation of
policy by its effects on some income-based poverty index, but it may neverthe-
less be useful to explore the implications of doing so, for two reasons. First, to
the extent that-right or wrong-policy is often evaluated, at least in part, by
the use of such indexes, it is helpful to know what kind of policy would be
implied by the explicit pursuit of such a minimand. Second, following the work
of Sen (1985), there has been growing interest in nonwelfarist approaches to
policy analysis. Yet there has been relatively little formal work along these lines
(an exception is Ulph 1991). The work reported here may contribute to the
development of this research agenda. It should immediately be stressed, how-
ever, that we do not set out to capture the richness of Sen's capabilities ap-
proach. For although there is only one kind of welfarism, there are potentially
very many kinds of nonwelfarism. Here we report on and extend recent work on
one perhaps crude form of nonwelfarism, one that has the merits of capturing
the common preoccupation with income-based measures of poverty and, more-
over, of being readily tractable.

Section I tackles the underlying conceptual problem: the measurement of
poverty when labor supply is variable. The rest of the article applies this non-
welfarist approach to three aspects of targeting, focusing in each case on the role
played by labor supply responses. Section II considers commodity-based target-
ing, section III analyzes income-based targeting, and section IV discusses the use
of other observable characteristics for indicator targeting. Section V offers
conclusions.

I. LABOR SUPPLY AND THE MEASUREMENT OF POVERTY

The measurement of poverty is of course a vast topic in itself, and we make no
attempt to survey it here (see Atkinson 1987 and, for a general survey, Ravallion
1993). But before addressing the implications of variable labor supply for the
design of poverty alleviation programs, we need to specify the way in which
labor supply affects the perceived extent of poverty, this being the presumed
minimand for the policy exercises in subsequent sections. The first task is thus to
consider the ways in which variable labor supply might be incorporated into the
measurement of poverty. These issues have been little discussed and, as will be
seen, remain somewhat perplexing.

The standard approach to the measurement of poverty proceeds by com-
paring yh, the income some individual h has available to spend, to a poverty
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line z.1 Because h is poor if yh z Z, aggregate poverty might be measured by an
index of the form

(1) P= 'D(z,y)f(y)dy

where D(z, y) can be thought of as the deprivation of an individual with income
y, and f(y) denotes the density of y. This is a fairly general form of poverty
index, encompassing a range of widely used measures as special cases. (The only
substantive restriction is additive separability, which precludes Gini-based in-
dexes such as that of Sen 1976.) If D(z, y) = max (z - y, 0), for example, then P
is the aggregate poverty gap. For our purposes, we need not assume any particu-
lar form for D (-) beyond making the natural assumptions that deprivation is
positive only for the poor, so that D(z, y) is strictly positive if y < z and zero
otherwise, and decreases as income rises toward the poverty line (so that Dy < 0
for y < z, with the subscript indicating differentiation).

In the absence of labor supply responses, and assuming there to be only a
single consumption good, there are two very different ways in which this ap-
proach to measuring poverty might be justified. The first is welfarist in the sense
that the primitive concern in identifying and quantifying poverty is with individ-
uals' realized levels of welfare. In this view, a household is poor if and only if it
fails to achieve some poverty line utility level, uz. With only a single consump-
tion good, h's utility is simply u(xh), where u ( ) is the direct utility function and
x denotes consumption of the single good. Because xh = yh from h's budget
constraint, the condition u(xh) c uz is equivalent to yh C z, where z = u-I(uz).
The poverty index P simply puts a metric on the shortfall of utilities from uz.

The second justification of equation 1 makes no appeal to notions of utility
and is in that sense nonwelfarist. It views poverty as the inability to acquire an
amount z of the consumption good. The primitive concern is with the potential
to consume rather than the well-being derived from doing so.

In the simplest case-which is the case implicitly assumed in much of the
literature-the welfarist and nonwelfarist approaches are thus indistinguishable
in terms of poverty measurement. The equivalence collapses, however, when
labor supply responses are admitted, because the assumption of one good is
relaxed. Households acquire the consumption good, at least in part, by forgoing
another good, leisure. Some way must then be found to compare deprivation
across alternative bundles of consumption x (now thought of as an N-vector)
and labor supply L. The welfarist will use individuals' own preferences to make
the comparison; a nonwelfarist may not.

Note that, in a sense, there is nothing special about labor supply here. The
same issue-that of deciding how to evaluate the deprivation associated with
distinct bundles-would arise if labor supply were fixed but there were two
consumption goods. Rather the point is that labor supply makes the issue

1. The terms "individual" and "household" are used synonymously in what follows, the issues raised
by the distinction between the two being somewhat removed from the central concerns here.
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unavoidable and has a distinctive feature that adds a further layer of complexity.
Although it is usually reasonable to assume that consumer and producer prices
for consumption goods do not vary across households, wage rates clearly do.
Indeed, the tradition of the literature on optimal income tax is to view variation
in the wage rate-ability, broadly interpreted-as essentially the only way in
which households differ.

To bring out these points concretely, consider first a welfarist approach to the
measurement of poverty in the presence of labor supply responses. Starting with
a poverty line utility level uz, define the indirect utility function V(q, w, B),
giving the maximum utility that can be attained at consumer prices q = (qi) for
the N goods at wage rate w and with lump-sum income B. We define the lump-
sum income to be exclusive of the value of the individual's endowment of time
and, perhaps, goods. Assuming that consumer prices are common across house-
holds, the utility achieved by h is thus V(q, wh, Bh); so h is poor if

(2) V(q, wh, Bh) C u,.

To move from utility to income space, follow King (1983) in defining the
equivalent income function yE(q, qR, Wh, WR, B,) by

(3) V(qR, WR, YE) = V(q, wb, Bh).

That is, YE is the lump-sum income at which h would be as well off when facing
reference consumer prices qR and a reference wage wR as in the situation being
evaluated (the latter being described by the consumer prices q, wage rate wb,

and lump-sum income Bh that h actually faces).2 The condition (equation 2) for
h to be poor is then equivalent to YE C z, where z is now defined by V(qR, WR, z)
= uz, and poverty is naturally measured by

(4) P = D(z, YE) g(w) dw

where w, is the poverty wage defined by z = yE(q, qR, W, wR, 0), and g(w) is the
density of wages. (To avoid a double integral we assume, here and henceforth,
that Bh = 0, vh.) In principle, there is thus no difficulty in developing welfarist
measures of poverty in the presence of labor supply responses and household-
specific wage rates. Note, though, the element of arbitrariness in the choice of
reference prices and, in particular, the reference wage for the evaluation of
equivalent incomes.3 Different choices of reference prices may lead to different
rankings of poverty alleviation strategies.

An alternative to developing a welfarist measure of poverty would be to
generalize the nonwelfarist approach. As noted in the introduction, there are

2. Use of the equivalent income function is not unproblematic: Blackorby and Donaldson (1988) show
that it is not in general concave (in the underlying consumption bundle). In the present context, this is
liable to mean, for instance, that transferring commodities from a poor person to a richer person could
actually reduce the aggregate poverty gap measured in terms of YE.

3. To be precise, what really matters is the vector of relative reference prices, qR/wR. Because indirect
utility is homogeneous of degree zero in prices and income, it follows from equation 3 that equivalent
income measured in units of leisure (that is, yE/wR) depends on reference prices only through qR/wR.
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many conceivable kinds of nonwelfarism. For example, one might focus on the
income that could be earned by working an acceptable number of hours. The
implications of this approach for the empirical measurement of poverty have
indeed been explored by Garfinkel and Haveman (1977) and by Haveman and
Buron (1993). It may well be that their approach-perhaps closer to the capa-
bilities notion-yields qualitatively very different conclusions from that pursued
here. Kanbur and Keen (1989) show that the two approaches-of using what
they call standard and received income-do indeed have distinct implications for
the design of a linear income tax. We pursue only one kind of nonwelfarism
here, not because we advocate it, but for brevity and because it seems to capture
much of the common tone of policy discussion.

In generalizing the nonwelfarist approach, one starting point is the specifica-
tion of a particular bundle of consumption and labor supply to act as the
reference for evaluating actual bundles. This target (N + 1) - vector (x*, L*) is
generated not by any reference to utility but by prior views as to what consump-
tion standards households need to attain. To avert deprivation, for instance,
households ought to be able to attain a reasonable nutritional intake without an
excessive amount of work effort. The question then becomes how to measure
the distance between an individual's actual consumption vector (x, L) and the
target vector. There are an infinite number of possible metrics.

For simplicity, we consider here only deprivation measures of the form D[z,
y(q, w)], where

(5) zb = S.x - sh L*

and

(6) y(q, wh) = sX . x(q, wh) - s'L(q, W)

where x( ) and L(-) denote the Marshallian commodity demand and labor supply
functions. In equation 5, Zh is a poverty line defined as the value, at some
shadow prices Sh = (sX, Sh) > 0, of the resources needed to attain the target
vector. In equation 6, y(q, Wh) is the shadow value of the net resources actually
enjoyed by h. Assuming that y is strictly increasing in w and that Zh does not
increase too rapidly with wh (typically it would fall), there exists a unique
poverty line wage w* at which y(q, w*) = z, and poverty can be measured as

(7) P = DD[z, y(q, w)] g(w) dw.

Consider, for concreteness, the case in which D(-) depends on the poverty gap
z - y(w). Deprivation, and hence poverty, can then be assessed by asking, by
how much do the resources that h needs to attain the target vector (x*, L*)
exceed those actually made available to h?

The question, then, is how to value these resources-the specification, that is,
of the shadow prices Sh. There are an infinite number of possible choices, and
few natural axioms to invoke. Both technological and ethical considerations
arise. Emphasizing the former, a natural approach is to value resources at pro-
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ducer prices. This can be done by taking s. = p = q - t, where p denotes
producer prices, t denotes the vector of commodity taxes, and (assuming that
earned income is untaxed) Sh = wh. The value judgments underlying the non-
welfarist approach, however, may point toward other shadow prices. It may be,
for instance, that some goods are felt to be irrelevant to the achievement of
minimal living standards, in which case their appropriate shadow price is zero.

Of more particular importance to our concerns here, policymakers often seem
to attach positive weight to the capacity to consume but zero weight to the
enjoyment of leisure. Put crudely, policymakers may not care how hard people
have to work so long as they are able to sustain a decent level of consumption.
Taken to the extreme, such a view corresponds to sh = 0. An alternative and
very different ethical position is that work effort in excess of the target L*-or,
underenjoyment of leisure in relation to some target-should not only be valued
positively, but, at a minimum for the least able, should be valued at a shadow
wage in excess of the actual wage wh. Taking sh = wh implies that a given
shortfall in leisure hours in relation to the target translates into less deprivation
for a low-paid individual than for a high-paid one.

These issues will not be resolved here, but we focus on their implications for
the incorporation of labor supply responses into the analysis of poverty allevia-
tion. We simply assume, when defining poverty as in equation 7, that s,x = p.
That is, we assume that consumption goods are valued at producer prices but
for the moment the value placed on leisure, 5h, is unrestricted. We assume,
however, that sh is independent of consumer prices, q. This seems a reasonable
simplification for our purposes, there being no instantly compelling reason to
suppose that the extent of deprivation in excessively hard work depends on the
prices of the goods it buys.

II. TARGETING BY COMMODITIES

Which kinds of goods should be subsidized by a government seeking to allevi-
ate poverty, and which should be taxed? Specifically, suppose there are two
commodities, 1 and 2, that the government can subsidize or tax as it pleases
subject only to an overall budget constraint. Labor supply is variable-the impli-
cations of this being our central concern-but labor income cannot be taxed.
Starting from a position in which neither good is subsidized (or taxed), what is
the effect on aggregate poverty, P, of introducing a small subsidy on good 2
financed by a tax on good 1?

Besley and Kanbur (1988) address this question in a welfarist context. They
effectively assume labor supply responses to be zero, but it is straightforward to
show that relaxing this assumption does not affect their central result. Defining
poverty in terms of equivalent income (taking the reference wage for each house-
hold to be its actual wage), the effect on P of introducing a small tax on good 1
(and hence a small subsidy on good 2) can be shown to be
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(8) dt = (X1 ) Xj2 (lX ) DY [Z YE (q, p, w, w)] g(w) dw

where xi denotes consumption of good i and xi its mean in the population.4

Recalling that Dy < 0, the interpretation of equation 8 is straightforward:
good 2 should be subsidized by a tax on good 1 if and only if consumption of
good 2 is more heavily concentrated among the poor than is consumption of
good 1 (weighted, by the terms Dy to attach most importance to the most
deprived households). Note that the convenient absence of price elasticities
reflects the assumption that the starting point is one with no taxes or subsidies.
When considering large reforms, considerations of excess burden will also arise,
bringing into play elasticities of demand for consumer goods and hence labor
supply responses.

The condition expressed in equation 8 is essentially the same form as the
result of Besley and Kanbur (1988, equation 26). The only difference is that
Besley and Kanbur work with the poverty index of Foster, Greer, and Thorbecke
(1984) rather than with the more general form used here. Variable labor supply
thus makes no difference to the welfarist analysis. The impact on a household's
welfare of a change in the consumer price of good i is simply proportional to its
consumption of i. The induced effect on the pattern of consumption-and, by
the same token, on labor supply-drops out by the envelope property. That is,
because the initial level of labor supply is chosen by the individual so as to
maximize utility, a small change in that level-as might be induced by the
commodity price change associated with the tax/subsidy scheme-will have no
(first-order) effect on welfare and hence also no effect on poverty defined in
welfarist terms.

Consider now the same problem from the nonwelfarist perspective. It is
shown in the appendix that the effect on a poverty index of the form in equation
7 of the revenue-neutral introduction of a small subsidy on good 2 is given by

(9) =() ,,, (A2 - A1 ) Dy[z*, y(q, w)] g(w) dw

where

(10) ~~~~~~xi + (s~' - wh) (aL/Iaqi)(I10) Ai = i(L W : (k /@i

Comparing equations 9 and 10 with equation 8, the sole consequence of adopt-
ing the nonwelfarist approach5 to the targeting of subsidies is thus to introduce
labor supply considerations in the form of the terms (sh - wh) aL/aqi.

4. In equation 8, wzi is a poverty line wage defined by yE (q, qR, WZ', WZ,) = z. For brevity, the derivation of
equation 8 is omitted. It is similar to that of equation 9, which is sketched in the appendix. The critical
step is to note (in place of equations A-5 and A-6) that aylI8q, = -xi at qR = q and WR = wh. The
simplicity of equation 8 would not be obtained if the reference wage were specifiea to be other than wh.

5. Here and elsewhere, "the" nonwelfarist approach refers to the particular variant of nonwelfarism
described in the previous section.
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There are two cases of interest in which these terms vanish. The first, trivially,
is that in which labor supply decisions are unaffected by the consumer prices of
the goods being studied (aLIaqi = 0). In practice, it may often be tempting to
assume that this is indeed the case. As an antidote to routinely doing so, how-
ever, it is worth recalling that (in the absence of lump-sum income) to assume
labor supply to be independent of all consumer prices is to assume it also to be
independent of the wage rate. This follows from homogeneity of degree zero of
the labor supply function L(q, w). The second case in which these labor supply
terms disappear is that in which the leisure component of an individual's depri-
vation is valued at the individual's wage rate (sl = wh). The intuition for this is
that with s,, = q and sl = wiv, the impact on deprivation of behavioral responses
to the tax reform is being evaluated at the prices actually faced by the consumer;
just as those responses can have no effect on the consumer's budget constraint,
so too they can have no effect on measured deprivation.

But there are, of course, other possible choices of sZ. One is to attach no
weight at all to labor supply (Sh = 0). Then equation 10 becomes

(11) A = bi-eL
bi

where bi = qixi/wL denotes the budget share of good i, bi its mean, and
CLi (= dlnL/aln qi) the elasticity of labor supply with respect to qi. Other things
being equal, the case for subsidizing good i is thus weaker the more positive eLi
is, that is, the more such a subsidy would tend to reduce labor supply. This is
reminiscent of optimal tax arguments and points to relatively heavy taxation of
relatively strong complements with leisure 6 -but the underlying reasoning is
very different. With Sh = 0, the sole object of policy is to push poor individuals'
consumption as far toward the target consumption vector (x4, x4) as possible.
There are, broadly, two ways of doing this. The first is to deploy subsidies that
enable households to afford greater quantities at any given income. The other is
to encourage households to increase their earnings and so to purchase more at
any given price. It is on this second front that complementarities between goods
and leisure enter the picture. Expanding the consumption of (relative) comple-
ments with leisure may be more expensive than expanding the consumption of
substitutes. The effects of subsidizing the former are liable to be at least partly
offset by an induced reduction in disposable income, whereas subsidizing the
latter generates a reinforcing expansion of income.

For reasons discussed above, however, it might be preferable to attach a large
positive weight to leisure in measuring deprivation. The implications of doing so
are not merely qualitative; they can reverse the conclusions of the previous

6. Some emphasis should be put on the word "relatively." It is not necessary for the arguments here that
there exist any good j that is complementary with leisure in the sense that the compensated demand for j
falls as w rises; indeed, there may exist no such good. It is the degree of complementarity that is
important. It is convenient, for clarity, to speak of taxing or subsidizing complements with leisure. The
more delicate and exact formulation of the argument is straightforward, but cumbersome.
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paragraph. Suppose, for instance, that Sh is at or above the poverty line wage w.
Other things being equal, the goods that ideally should be subsidized to alleviate
poverty are thus precisely those for which aL/aqi > 0. Instincts honed on the
optimal tax literature are confounded because complements with leisure should
be subsidized rather than taxed. The reason, however, is straightforward. With
SL > 0, one way of reducing deprivation is by reducing the work effort of the
poor. Less effort means less consumption and so a greater shortfall from x *; but
with sx equal to the prices faced by the consumer and s, > wh, the deprivation
measure attaches more weight to the hour of leisure gained than it does to the
consumption consequently forgone.

Consider, for instance, the appropriate treatment of food. In the developing-
country context it could plausibly be argued that greater food intake might
enhance the capacity to work. Food and leisure would then be thought of as
substitutes: a reduction in the consumer price of food will tend to increase labor
supply (so that EL,food < 0). With sL = 0, the implication of the analysis above is
that (other things being equal) food should be subsidized, reflecting the second-
ary benefit of expanded income that such a subsidy induces. If, however, sh is
above the poverty line wage, the implication is that food should be taxed. This
may at first seem strange, but it has a straightforward explanation. Although
taxing food in itself increases deprivation, this may be more than offset by the
expanded consumption of both leisure and commodity 2 in the background, the
latter now being subsidized by receipts from the food tax.

Pursuing the nonwelfarist approach, rules of thumb for commodity targeting
are thus highly sensitive to the weight attached to deprivation of leisure. The
issue is troublesome. Having raised it, however, we now put it aside by assuming
in the next two sections that sL = 0. Because there will also be only one
consumption good-commodity subsidies not being at issue-the nonwelfarist
deprivation measure in what follows is simply the shortfall of aggregate con-
sumption (equivalently, of net income) from some poverty line.

III. TARGETING BY INCOME

In the absence of incentive effects (and with sufficient resources available for
poverty relief) the design of income-based targeting is a trivial exercise. After the
poverty line is established, those individuals who are initially below it are given
exactly that transfer needed to bring them just above it. Such a scheme involves
no leakages. If there are no labor supply or other effects in transferring or raising
these resources, and if the informational and administrative requirements can be
met without cost, this method gives perfect targeting. But once incentive effects
are admitted, the difficulties noted in the introduction arise. Because perfect
targeting implies an effective marginal tax rate of 100 percent on those below

7. Bourguignon and Fields (1990) examine the optimal poverty alleviation strategy (in the absence of
behavioral responses) when the available budget is insufficient to eliminate poverty.



Kanbur, Keen, and Tuomala 201

the poverty line, the poor have no incentive to earn income. Their rational labor
supply decisions would then be likely to greatly increase the revenue costs of
alleviating their poverty. Incentive effects thus rule out marginal rates of 100
percent on the poor. The questions of precisely how high or low those rates
should be, and of how they should vary with income, then become considerably
more complex.

There is a large literature, initiated by Mirrlees (1971), that addresses the
optimal design of nonlinear income taxes in a welfarist setting. In this work, the
issue of incentives for supplying labor is tackled directly by modeling individuals
as choosing between work and leisure given the tax-transfer schedule they face.
There are assumed to be a large number of individuals, differing only in the
pretax wage they can earn. (We relax this homogeneity assumption in the next
section.) The government then chooses a schedule that maximizes a social wel-
fare function defined on individuals' welfare, that is, on the utility they derive
from their consumption-leisure bundles. As noted in the introduction, however,
there is a striking and fundamental dissonance between this welfarist approach
and the tone of much policy debate. It is the consequences of reform for the
incomes of the poor-the money in their pockets, not something akin to money
metric measures of their welfare-that are commonly discussed and analyzed.
Kanbur, Keen, and Tuomala (forthcoming) therefore examine the implications
of an alternative approach to the design of nonlinear income tax schemes. Besley
and Coate (1992) adopt a similar approach in analyzing the case for workfare
schemes. In Kanbur, Keen, and Tuomala's approach, the objective of policy is to
minimize an income-based poverty index rather than to maximize social wel-
fare. This section reviews their conclusions.

We begin by recalling the main lessons from the welfarist literature on optimal
nonlinear income taxation (as reviewed, for instance, in Tuomala 1990). Three
general qualitative conclusions emerge:

* The marginal tax rate should everywhere be non-negative.
* The marginal tax rate on the lowest earner should be zero so long as

everyone supplies some labor at the optimum.
* The marginal tax rate on the highest earner should be zero so long as wages

in the population are bounded above.

The first result is more striking than is commonly recognized. Although it may
well be optimal for the average tax rate on the least well off to be negative, it
cannot be desirable to subsidize their earnings at the margin. The limitations of
the second and third results concerning the endpoints are well known: simula-
tions suggest that zero may be a bad approximation to optimal marginal tax
rates in the tails of the distribution, and it can be shown that if it is optimal for
some not to work, then the optimal marginal tax rate at the bottom of the
income distribution is strictly positive (Tuomala 1990). Nevertheless, these re-
sults continue to color professional thinking on issues of rate structure. The
lower endpoint result, in particular, has been taken as suggestive in arguing
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against very high effective marginal rates on the poor (as, for instance, in Kay
and King 1986).

Do these conclusions continue to apply when the objective of policy is not the
maximization of social welfare but the minimization of income poverty? The
third result certainly does (see Kanbur, Keen, and Tuomala forthcoming for
proofs of this and the claims below). As expected, the third result applies be-
cause in the context of poverty alleviation the only reason to care about the
highest earner-indeed about any of the nonpoor-is as a source of revenue. It is
well known that in these circumstances the marginal tax rate on the highest
earner should be zero; if it were strictly positive, additional revenue could be
extracted by slightly lowering it and thereby inducing the highest earner to earn
additional taxable income.

The first and second results, in contrast, are overturned if the objective is to
minimize income poverty. If it is optimal for the lowest-ability earner to work,
the marginal tax rate at the lower end of the distribution should be strictly
negative; that is, a marginal earnings subsidy should be paid to the very poorest.
To see why this is optimal from the nonwelfarist perspective even though it
cannot possibly be optimal from a welfarist one, consider an initial position in
which the individual with the lowest ability works and faces a strictly negative
marginal tax rate. Imagine now increasing the marginal tax rate faced by this
individual while leaving the average rate at the individual's initial gross income
unchanged. The effects of this rotation of the poorest worker's budget constraint
through the initial consumption-leisure bundle are that the individual's welfare
rises (because if the initial consumption-leisure bundle remains feasible, any
change in the individual's behavior must signify an increase in welfare); the
individual's net income falls (because the only incentive effect is a substitution
toward leisure induced by the higher marginal tax rate); and the government's
revenue increases (because the subsidy is paid at a lower rate on a narrower
base). From the welfarist perspective, the combination of the utility gain to the
individual and the revenue gain to the government makes this reform unam-
biguously desirable. From the nonwelfarist perspective, however, opposing ef-
fects are at work. The revenue gain is desirable, but the net income loss to the
poorest worker is not. Minimization of an income-based poverty index will
require striking a balance between the two effects, which will make a marginal
subsidy on the very poorest optimal.

The possibility of an optimally negative marginal tax rate is confined, how-
ever, to the poorest of the poor. For those who find themselves exactly at the
poverty line, the optimal marginal rate can be shown to be strictly positive.

These qualitative implications of the nonwelfarist approach thus point to a
pattern of marginal tax rates below the poverty line that is both complex and
potentially very different from that suggested by the welfarist tradition. But how
far do low or even negative marginal tax rates on the very poorest individuals
extend into the range of incomes? And how is the poverty-minimizing rate
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structure affected by the precise location of the poverty line z and by the form of
the deprivation function D(-)?

Table 1 reports results of simulations intended to address these concerns. The
results assume Cobb-Douglas preferences

(12) u (x, L) = (1 - ) In (x) + bln (1 -L) o e (O, 1)

(the time endowment being normalized at unity) with 6 = 1/ 2, ln (w) normally
distributed (with mean -1 and standard deviation 0.39), and that the revenue
requirement is about 10 percent of gross income. These are the standard as-
sumptions in simulations of this sort. The novelty is in the form of the objective
function, for which we take a poverty index of the form developed by Foster,
Greer, and Thorbecke (1984):

(13) pt = V (X(w) Z)) g(w) dw ct > 1

Table 1. Simulation Resultsfor Optimal Average and Marginal Tax Rates at
Various Percentiles of the Wage Distribution

Poverty line and percentile of
the wage distribution Average tax rate Marginal tax rate

a. Low poverty line
Lowa 0.06 -100 69
Poverty line 0.31 -3 62

0.50 12 53
0.90 29 35

High 0.99 29 23

b. Middle poverty line
Lowa 0.02 -100 63
Poverty line 0.43 0 54

0.50 9 53
0.90 27 34

High 0.99 27 17

c. High poverty line
Lowa 0.003 -87 56

0.50 8 54
Poverty line 0.56 16 48

0.90 26 34
High 0.99 26 17

d. Maximinb
Lowa 0.16 -100 73

0.50 17 53
0.90 32 35

High 0.99 32 26

Note: In all four groups, the ratio of aggregate consumption to aggregate output is 0.9. In groups a, b,
and c, the parameter for aversion to inequality among the poor, CZ, is 2. In groups a, b, and c, the
minimum level of consumption, x(n,), is 0.06; in d it is 0.07.

a. The percentile of the wage distribution below which individuals choose not to work.
b. Assumes infinite aversion to inequality among the poor (a = x).
Source: Authors' calculations.



204 THE WORLD BANK ECONOMIC REVIEW, VOL. 8, NO. 2

where x(w) denotes the consumption of an individual with wage w. The param-
eter a in equation 13 provides a convenient parameterization of alternative
degrees of aversion to inequality among the poor.

One immediate implication of this specification should be noted. With Cobb-
Douglas preferences (so that the marginal rate of substitution between consump-
tion and work is strictly positive at zero hours) and a lognormal wage distribu-
tion (so that the lower bound of w is zero), there are some who will work only if
the marginal tax rate at the bottom of the distribution is infinitely negative. In
both the welfarist context and that of income poverty minimization, it would be
optimal to have some of the population idle. As noted above, in the welfarist
case the optimal marginal rate at the bottom of the income distribution is then
strictly positive. However, for the case in which the objective is to minimize
income poverty and some households are idle at the optimum, we have been
unable to derive any general result on the sign of the optimal marginal rate at the
lower endpoint. The simulations provide some indication of the extent to which
the argument for nonpositive marginal rates at the lower end (when the poorest
work) continues to exert some force when instead the wage distribution is not
bounded away from zero. Table 1 gives optimal average and marginal tax rates
at various percentiles of the wage distribution, starting at the bottom and includ-
ing the point at which the assumed poverty line is to be found. The first three
groups (a, b, and c) all take ax = 2 and differ in taking successively higher
poverty lines. The last (d) looks at the maximin case, which corresponds to
a = X.

Several features stand out in the table. First, the marginal rate on the lowest
gross income-which, as just noted, we are unable to sign in principle-emerges
as very strongly positive: not only is it not negative, it is not even low. Second,
marginal tax rates decline monotonically from the poorest to the richest individ-
ual, implying that the dictates of effective targeting can run exactly counter to
the popular notion that equity concerns require the marginal tax rate to increase
with income. Such declining marginal tax rates run counter to the conclusion
sometimes drawn from the welfarist literature that the administrative advan-
tages of linear taxation can be bought at relatively little loss in terms of policy
effectiveness.

The third feature of the table is that (comparing a and c) increases in the
poverty line reduce optimal marginal rates at and below the poverty line. The
intuition for this seems to be that the case for low marginal rates intended to
encourage those at or near the poverty line to move out of poverty, becomes
stronger as the poverty line moves into denser parts of the distribution. Fourth,
comparing the maximin case with the others, increases in the extent of aversion
to inequality among the poor tend to increase the marginal rates that they
optimally face. Other simulations (not reported here) suggest that moderate
variation in the revenue requirement affects the general level of marginal tax
rates (which tend to increase with the revenue required) but not the qualitative
pattern of their variation with income. This is perhaps as would be expected
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because the greater the concern with alleviating poverty, the more attractive
schemes that approach minimum income guarantees are likely to be: the em-
phasis is then on raising the consumption of the very poorest, and financing the
transfer this requires calls for relatively high marginal tax rates in the lower part
of the distribution in order to impose sufficiently high average tax rates further
up the distribution.

But perhaps the most important feature of the results is the finding of margi-
nal tax rates on the poor that are invariably rather high (bearing in mind the
fairly minimal revenue requirement). In most cases marginal rates on the bulk of
the poor exceed 60 percent, and in all cases they exceed 50 percent. The case for
low marginal tax rates to encourage the poor to help themselves thus is less
discernible in the simulations than expected. Even with the relatively elastic
labor supply responses implicit in Cobb-Douglas preferences (the elasticity of
substitution between consumption and leisure being unity), a stronger mark is
left by the case for high marginal rates associated with the unattainable ideal of
perfect targeting described at the start of this section. Simulations for the case in
which the elasticity of substitution is 0.5 (reported in Kanbur, Keen, and
Tuomala forthcoming) confirm this impression.

The optimal marginal tax rates that emerge from these simulations are not
necessarily higher in the nonwelfarist case than in the welfarist one. Indeed, it is
not clear that a coherent comparison between the two approaches can be made
because the latter, but not the former, depends on the cardinal representation of
preferences. The safest conclusion-albeit a provisional one, because our sim-
ulations are inevitably only special cases-seems to be that a concern with
income poverty does not in itself provide a strong case for marginal tax rates on
the bulk of the poor that are substantially lower than expected from the perspec-
tive of the welfarist tradition. The reason for this, it seems, is that shifting from
the welfarist to the nonwelfarist perspective introduces two considerations that
point in opposite directions. First, the case for lower marginal tax rates on the
poor is strengthened by the prospect of inducing them to raise their own in-
comes. The nonwelfarist view attaches no weight to the leisure that the poor
forgo; this underlies the result that a marginal earnings subsidy on the very
poorest is optimal when that individual works. Second, the case for lower
marginal tax rates on the poor is weakened by the need to support the incomes
of the poor, rather than their welfare, which could be "bought" by allowing
them a relatively high amount of leisure: supporting the incomes of the poor
calls for relatively high marginal tax rates in the lower part of the income
distribution, and the revenue needed for this support requires that sufficiently
high average tax rates be imposed on higher incomes. The simulations suggest
that these two opposing effects broadly offset one another.

IV. TARGETING BY INDICATORS

In the analysis so far, individuals have been assumed to differ only in their
unobserved ability. It is now widely recognized, however, that there are poten-
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tially severe incentive and other costs of administering income-related transfers.
One way of overcoming these costs, particularly in developing countries, is to
differentiate the population by easily observable indicators that are correlated
with the unobservable characteristic of interest. An individual's labor market
status or demographic attributes, for instance, may convey information on un-
derlying ability. Transfers can usefully be made contingent upon such charac-
teristics. The theory of the optimal use of such information was first considered
by Akerlof (1978) and developed by, among others, Kanbur (1987), Besley and
Kanbur (1988), and Ravallion (1987). But most of the simple rules of thumb for
targeting that have been developed simply assume away labor supply effects. An
exception is Kanbur and Keen (1989), who develop a relatively simple frame-
work that gives some feel for the optimal use of nonincome information in the
presence of incentive effects. This section reports on that work.

Suppose the population can be divided into two mutually exclusive and ex-
haustive groups, A and B. The underlying contingencies are assumed to be
absolute, so households are unable to switch between groups. The contingency
is costlessly verifiable, but we assume-to keep matters simple-that only linear
income taxation is feasible. What makes the problem interesting is that distinct
schedules may be applied to the two groups: they may be faced, that is, with
different poll subsidies GK and with different marginal tax rates tK (for K = A,
B). This ability to treat the two groups differently is only valuable, of course, if
they differ in some way that is relevant for poverty alleviation. We allow them to
differ in two respects. First, the within-group wage distributions gK(W) may
differ. Thus one group may, for instance, be systematically poorer than the
other. Second, they may differ in the responsiveness of their labor supply
behavior.

Specifically, we assume that although all individuals have Cobb-Douglas pref-
erences, as in equation 12, the parameter 6 may differ across the two groups.
Imposing the further restriction, for definiteness, that poverty is to be assessed in
terms of the Foster-Greer-Thorbecke index, the objective of policy is thus taken
to be the minimization (subject to the government's budget constraint) of

(14) P- = e PI + (1 - e) PB

where PK is defined as in equation 13, 0 is the proportion of the population in
group A, and the net income of a type K household with pretax wage w is

(15) x(w; K) = (1 - AK) [(1 - tK) w + GK]-

The two groups are assumed to have the same poverty line, z. This predudes a
range of (troubling) issues concerning the relation between needs and optimally
targeted benefits. Depending on the form of the deprivation function, D(-), it
may be, for example, that the level of support optimally targeted to a group
varies inversely with its neediness, as measured by z. The intuition is that the
very needy may simply be too expensive to help (see Keen 1992).
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Taking the tax rates tK as given, under what circumstances would aggregate
poverty Pa be reduced by cutting the poll subsidy given to one group in order to
finance an increase in that paid to the other? A retargeting of support of this
kind away from group B and toward group A can be shown to reduce aggregate
poverty if and only if8

(16) (OA, tA) PA > OB , tB) PB

where

(17) (6' t) (1-)(1-t)

To develop the intuition behind inequality 16, consider first the role of the
P-K-1 terms. These emphasize the simple but important point that the reduction
of aggregate poverty measured in some particular way is typically not best
pursued by redirecting resources toward whichever group is poorest in terms of
that same measure. What matters is the marginal effect on the measure of
interest. The structure of the Pa index happens to be such that the implied rule
takes an especially simple form. Assuming away incentive effects for the mo-
ment, so that 6

A = OB = O, minimization of the aggregate index for some specific
choice of a requires looking first at the within-group indexes for e - 1. Sup-
pose, for instance, that we have chosen a = 1. This means that our objective is
simply to minimize the aggregate poverty gap, or, equivalently, to maximize the
net income of the poor. Imagine now that we have some fixed sum to spend on
increasing the poll subsidy GK, to one group or the other (and assume for
simplicity that 0 = 1/2). Which group should we favor? The disadvantage of
having to spend this money as a poll subsidy is that some of it will be wasted on
the nonpoor; giving it only to group K, the proportion of our fixed sum that will
reach the poor is just the proportion of that group that is in poverty. To achieve
the largest possible increase in the total income of the poor, we should therefore
allocate the funds to whichever group has the larger number of poor
individuals-that is, to whichever group has the higher POK.

Incentive effects enter the story through the a(-) terms in inequality 16, with
retargeting toward group A more likely to be desirable, other things being equal,
the higher U(

6 A, tA) is and the lower a(6
B, tB) is. It is easily seen from equation 17

that u(6, t) is decreasing in both 6 and t. Thus group A is more likely to be
favored the less responsive its labor supply behavior is and the lower the margi-
nal tax rate is that it initially faces. The intuition is straightforward. When 6

A iS

relatively low, the income effect of increasing the poll subsidy to group A-
which points toward a reduction in hours and hence in net income, dampening
the beneficial impact on poverty-is relatively weak. Conversely, a high 6

B indi-
cates a relatively powerful income effect acting to mitigate the impact of reduc-

8. Proofs of the claims that follow are in Kanbur and Keen (1989).
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ing the poll subsidy to group B. And when tA is relatively low, so too is the
revenue cost of the reduction in hours worked-and hence taxes paid-by mem-
bers of group A as a result of their higher lump-sum income. Conversely, a high
tB is helpful in recouping revenue from the increased labor supply of group B.

The tension to which inequality 16 points emerges especially clearly if the
initial position is one in which tA = tB = 0. Retargeting toward A is then
desirable if and only if

(18) (1 - 6 A) PA > (1 - B) PB

We have already discussed why the natural inclination to favor the group with
the higher incidence of poverty has to be modified to favor the group with higher
p-1. But incentive effects can more than offset this consideration. It may be
optimal to cut the poll subsidy paid to the group with the higher P- 1 if its labor
supply behavior is sufficiently more sensitive (that is, if 6 for that group is
sufficiently high).

The targeting rule expressed in inequality 16 is valid for arbitrary marginal
tax rates tK. When these, too, can be chosen by the government, from the
associated first-order conditions,9 poverty minimization requires that

(19) paXpa- - pa x
B B XB

where *K denotes the mean net income of group K. The difference between the
Pa and p- I indexes must thus stand in the same ratio across groups as do their
mean net incomes. For the case in which a = 1, this reduces to the simple
condition that

(20) rA = rB

where rK denotes the share of the poor in group K of the total net income of that
group. The significance of the rules expressed in equations 19 and 20 is less in
the additional insight they convey-which adds little to what has gone before-
than in their applicability. They show how simplifying assumptions can be used
to incorporate labor supply responses, in a relatively straightforward way, into
the use of indicators for targeting.

V. CONCLUSION

Labor supply introduces some new considerations into the design of poverty
alleviation programs. First and foremost, it forces us to reconsider the standard
objective function according to which these programs are evaluated: the minimi-
zation of poverty as measured by the shortfall of income or expenditure from a
critical value. This objective leaves out of consideration the effort that individ-
uals make in earning their incomes. How is this effort, or rather the leisure that
is lost in making it, to be valued? Valuing it at the market wage-which is the

9. Details of the proof can be found in Kanbur and Keen (1989).
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welfarist approach, because this is how individuals would value it themselves-
has the unappealing feature that the effort of less able individuals is valued less.
Many poor men and women perform backbreaking labor to earn a meager
living, and that surely should be recognized. The conceptual issues are not easily
resolved, and here we have done no more than make a start. We feel that
nonwelfarist perspectives have special interest where labor supply is concerned,
but in this article we have restricted ourselves to examining the consequences of
just one particular-and particularly convenient-approach within the broad
class of nonwelfarist approaches.

A good example of how the new perspective can alter basic results in the
targeting literature is provided in the section on targeting by commodities.
Besley and Kanbur (1988) establish, under certain conditions, the validity of
the simple rule of thumb that commodity subsidies should focus on those
commodities whose consumption by the poor is a large fraction of total
consumption. This is done in a welfaristic framework. However, if labor
supply is elastic, then, under the nonwelfarist approach considered here, the
rule is modified depending on the weight given to disutility of effort in evaluat-
ing poverty. If no weight is given at all, then the case for subsidizing good i is
weaker the more such a subsidy would tend to reduce labor supply, that is, the
greater the complementarity between i and leisure. But this result is reversed by
attaching a sufficiently high weight to the disutility of effort. It is then no
longer acceptable to provide consumption at the poverty line by inducing
individuals to work excessively, and complements with leisure should therefore
be subsidized rather than taxed.

The rest of the article followed through the consequences of assuming that no
weight is given to leisure in the social welfare function. For income-based target-
ing (and for conventional parameter values), the optimal marginal withdrawal
of benefits as income increases is around 50 to 60 percent. This should provide a
benchmark for the evaluation of income-tested schemes. Marginal withdrawal
rates far above this may look good from the simplest targeting perspective, but
the incentive effects are liable to dominate any targeting gains. Finally, we
considered modifications to rules of thumb in non-income-based targeting. We
showed that for any indicator that divides the population into mutually exclu-
sive groups for targeting purposes, positive correlation between labor supply
elasticity and poverty incidence across the groups reduces the usefulness of the
indicator. Thus, relying only on poverty incidence can give a false sense of the
value of an indicator for targeting purposes.

This article is only a start in the direction of introducing labor supply consid-
erations into the targeting of poverty alleviation programs in developing coun-
tries. We end by noting that the issues raised here extend well beyond the specific
case of labor supply and income poverty. They apply to any measure of the
standard of living (such as nutrition) when individuals have choices to make
between alternative forms of consumption and differ in their ability to transform
one type of consumption into another.
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APPENDIX. THE DERIVATION OF EQUATION 9

We describe here the derivation of equation 9. Using the government's budget
constraint

(A-1) R = t1 x1 (q, w)g(w) dw + t2 J X 2 (q, w)g(w) dw

to define t2 as a function of t1 (for fixed R), the effect on poverty-defined as in
equation 7-of slightly increasing the tax on good 1 in order to lower that on
good 2 is given by

(A-2) dt1 =t 1 + at dt2 IR

Differentiating A-1 at t1 = t2 = 0 gives

dt2IR x
(A-3) dtI R x

and from equation 7, and assuming that D(z, z) = 0,

(A-4) aP = Dy ay g(w) dw.
at, dqi

Assuming constant producer prices, p, equation 6 implies that

(A-5) ay@ ax Sh aL

(A-6) = X + (Sk-W) ad1l
Equation A-6 follows from the choice sx = p, the assumption that both taxes are
initially zero (so that p = q), and differentiation of the individual's budget
constraint, q . x - wL = 0. Substituting equations A-3 to A-6 in equation A-1
gives equation 9.
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Dual Exchange Rates in Europe and Latin America

Nancy P. Marion

This article uncovers some important empirical regularities surrounding the operation
of formal dual exchange rates in Europe and Latin America in the 1970s and 1980s.
Although there are parallels between the European and Latin American experiences,
there are also interesting differences in terms of the size and nature of the distortion
created by two official exchange rates; the response of the distortion to foreign interest
rates, real commercial exchange rates, and domestic budget deficits; and the motives
for adopting this exchange rate regime. Empirical work on dual exchange rate regimes
is made difficult by the transitory nature of these regimes and by frequent changes in
institutional practices.

Countries adopt dual exchange rates in an attempt to insulate their economies
from the effects of international capital movements. In the early 1970s, some
European countries with fixed exchange rates faced large, speculative capital
flows that brought about unwanted fluctuations in international reserves. The
European authorities were reluctant to switch to flexible exchange rates, how-
ever, fearing large exchange rate movements with uncertain effects on trade.
Dual exchange rates were adopted as a temporary middle ground between the
extremes of fixed and flexible rates. Dual exchange rates involved the formal
establishment of separate exchange markets, with separate exchange rates, for
current account and capital account transactions. In the 1970s and 1980s, many
developing countries used dual exchange rates to reduce the pressure from capi-
tal flight on their fixed exchange rate, thus avoiding the adverse inflationary
consequences of an across-the-board devaluation. The arrangement was used as
an interim measure prior to devaluing the currencies.

Dual exchange markets can be set up in a variety of ways. The authorities may
establish a fixed commercial exchange rate for current account transactions and
a floating financial rate for capital account transactions. Belgium and France
operated their exchange markets in this way. Alternatively, the authorities may
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allow some current account transactions to take place at a fixed or managed
rate, with the remaining current account transactions and all capital account
transactions taking place at a floating rate. Argentina and Mexico, for example,
used this version. Although it is common to fix the commercial exchange rate
and let the financial exchange rate float freely, other intervention strategies have
also been followed. Italy allowed both the commercial and the financial ex-
change rates to float freely. El Salvador and Jamaica had periods when both
rates were fixed. Not all countries officially sanction both exchange markets.
Before adopting two official exchange rates, the Dominican Republic adopted a
more informal approach, permitting some commercial transactions to take place
in an officially sanctioned market and relegating other transactions, mostly
financial, to an unofficial parallel market. Some countries, such as Venezuela,
establish more than two official exchange rates, thus combining aspects of dual
exchange markets and a system of multiple exchange rates.

The European experience has inspired a large theoretical literature but scant
empirical work. In addition, little is known about the more recent dual exchange
rate episodes in developing countries. The purpose of this article is to uncover
some empirical regularities surrounding the experience with dual exchange mar-
kets in Europe and Latin America.' The analysis highlights some important
similarities and differences between the European and Latin American episodes
that enhance understanding of dual exchange markets in practice.

Section I sets out a theoretical framework that describes the distortion created
by dual exchange rates and examines the magnitude of this distortion in several
countries. Section II identifies some of the economic factors that influence the
distortion and looks at the empirical evidence. Section III confronts some serious
issues that may compromise empirical work on dual exchange markets, and
section IV provides concluding remarks.

I. A THEORETICAL FRAMEWORK

The defining feature of a dual exchange market is that current account and
capital account transactions are channeled into separate exchange markets-a
commercial exchange market for current account transactions and a financial
exchange market for capital account transactions (Fleming 1971; Lanyi 1975).
Foreign exchange may stand at a premium or a discount in the financial ex-
change market compared with its price in the commercial exchange market. The
classic dual rate system (DRS) introduces a distortion into asset portfolios. The
distortion is created by the spread between the two exchange rates and its
evolution over time.

1. Developing countries outside Latin America have also experimented with dual exchange rates. For
example, Egypt, Iran, Nigeria, South Africa, Sudan, Syria, Uganda, Zaire, and the francophone African
countries, among others, have tried dual exchange rates at various times.
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The Distortion Created by Dual Rates

To illustrate the distortion created by dual rates, consider the case in which a
resident of a country that operates a DRS wishes to hold a foreign currency-
denominated asset for one period. The resident must purchase capital-account-
eligible foreign exchange at the financial exchange rate, the applicable rate for
financial transactions. In the next period, the resident repatriates the principal at
the next period's financial exchange rate and repatriates the interest income at
the next period's commercial exchange rate, the rate applicable for current
account transactions. This period's expected nominal return from holding the
foreign currency-denominated security for one period, N, is therefore

(1) N = i (-)(1 +6) +f

where i* is the interest rate on the foreign currency-denominated asset; z is the
spread, which is the ratio of the home country price of foreign currency in the
spot financial market to that in the spot commercial market; 6 is the expected
rate of depreciation of the commercial exchange rate; and f is the expected rate
of depreciation of the financial exchange rate.

Equation 1 shows that the dual exchange market distorts the effective rate of
return by means of the spread and the expected rates of change of the financial
and commercial exchange rates. By distorting the effective rate of return, the
DRS influences international capital flows. By implication, it also influences the
individual's intertemporal allocation of consumption (and of output, if invest-
ment is allowed for). The DRS may provide insulation from foreign interest rate
shocks if such shocks generate offsetting movements in the spread or in the
expected rates of change in exchange rates.

The nature of the distortion is altered by the perceived temporariness of the
dual exchange market. Dual exchange rates are usually adopted to ease the
transition from a unified exchange rate peg to another kind of exchange rate
regime or a different unified peg. For example, France and Italy adopted dual
exchange rates for thirty-one months and fifteen months, respectively, as a
transition from the unified fixed exchange rate regime under Bretton Woods to
the more flexible arrangements of the post-Bretton Woods era. In the 1980s,
Bolivia, Costa Rica, and Jamaica all used the arrangement for less than thirty-six
months as a transition from one unified fixed exchange rate regime to another.

The domestic rate of return described by equation 1 was derived assuming
that the dual exchange market would be in place when repatriation occurs. If,
instead, the investor believes the dual market is temporary, the calculation of the
return must take into account not only the possible exchange rate regimes to
follow but also the probability of each being in effect at the time of repatriation.
Clearly, the perceived temporariness of the dual exchange market combined
with uncertainty about the regime to follow can alter the nature of the distor-
tion, especially as the date of reunification approaches and probability estimates
are revised (Flood and Marion 1982).



Table 1. Descriptive Features of the Latin American DRS in the 1 980s
Argentina Dominican

S Feature 1981 1982 Bolivia Costa Rica Republic El Salvador Guatemala Jamaica Mexice

aOi Adoptiondate 6/22/81 7/6/82 3/24/82 3/9/81 8/24/82 8/9/82 11/16/84 1/10/83 8/5/82
Reunification date 12/24/81 10/30/82 11/5/82 11/11/83 1/23/85 1/22/86 6/23/88 11/24/83 2/88
Duration (months) 6 4 7 32 29 41 43 10 66
Pre-DRs regime Crawl Controlled Dollar peg Dollar peg Dollar peg Dollar peg Dollar peg Dollar peg . Controlled

float float
POSt-DRs regime Controlled Controlled Dollar peg Dollar peg Controlled Dollar peg Dollar peg Dollar peg Controlled

float float float (1 month) float
controlled
float

Price on secondary Premium Premium Premium Premium Premium Premium Premium Premium Premium
foreign exchange (brief (brief
market dis- dis-

count) count)
Devaluation of home

currency in
principal market

At adoption Yes Yes No Yes No No No No Yes
During DRS Yes Yes No Yes No No Yes No Yes
At reunification Yes Yes Yes Yes Yes Yes Yes Yes Yes



Use of additional Mixed Mixed Mixed Additional Additional Mixed Additional Additional Additional
exchange rates or and and mixed
mixed rates mixed

Use of additional
controls on capital Yes Yes Yes Yes Yes Yes Few Yes Few

Reclassification of
transactions during
DRS No Yes No Yes Yes Yes Yes Yes Yes

Size of spread in month
preceding
reunification
(percent) 38 20 384 3.6 206 93 3.6 66 2

Management of Controlled Controlled Peg Peg, then Peg Peg Peg Peg Controlled
principal rate float float float float

(mini (mini de- (mini de-
devalua- valua- valua-
tion) tion) tion)

Management of Free Free, peg Free Managed, Controlled Managed, Free, con- Free, peg Free, crawl
secondary rate peg float peg troiled

float

Note: DRS denotes dual rate system, or a dual exchange rate market. In the Mexican and Guatemalan cases, reunification is de facto, not de jure.
Source: IMF (various years a); IMF (various issues b); International Currency Analysis, Inc. (various issues).
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Although theoretical work on dual exchange markets often assumes a com-
plete segmentation of the two exchange markets, in practice this is not possible
(Bhandari and Decaluwe 1987; Gros 1988). When the spread widens, agents
have an increased incentive to channel transactions through the market with the
more attractive rate. The authorities have sometimes tried to discourage fraudu-
lent leakages across markets by reclassifying transactions in such a way as to
narrow the spread. Moreover, current account transactions that are difficult to
monitor, such as tourist expenditures and remittances, are often assigned to the
financial exchange market from the start. In most developing countries, re-
classification of transactions occurs frequently. These cross-market leakages
change the nature of the distortion facing asset holders because only a fraction of
foreign assets is purchased or repatriated at the financial rate and only a fraction
of interest income is repatriated at the commercial rate. The distortion still
depends on the spread and rates of exchange rate change, but in a much more
complicated way.

Cross-market leakages also distort relative prices of goods and services. If P*
is the foreign price level, SP* is the domestic price of goods and services chan-
neled through the commercial exchange market, and XP* is the domestic price
of goods and services channeled through the financial exchange market, then the
spread between the financial and commercial exchange rates measures the dis-
tortion in the relative price of goods bought and sold in the financial market.

A Look at the Data

Among European countries, Belgium (actually the Belgium-Luxembourg Eco-
nomic Union, or BLEU), France, and Italy were the major countries that used
dual exchange rates in the early 1970s. (Belgium adopted its system in 1957 and
kept it in place until 1990.) The United Kingdom and the Netherlands used a
second exchange rate for a small group of capital account transactions, as did
France before adopting its full-fledged dual rate system and again in the 1980s.
Because of the limited availability of financial exchange rate data for these more
minor episodes, this analysis focuses on the dual exchange market in Belgium
between 1963 and 1988, in France between 1971 and 1974, and in Italy be-
tween 1973 and 1974.2

The list of Latin American countries that operated formal dual exchange rates
is more extensive. In the 1970s, dual rates were used by Argentina, Chile,

2. Belgium operated a dual exchange market from 1957 to 1990. France used a dual exchange market
from August 23, 1971, to March 21, 1974. France operated a devise titre, a second exchange rate
applicable to resident purchases and sales of foreign securities, from August 11, 1969, to October 20,
1971, and again from May 21, 1981, to May 22, 1986. Italy operated a dual exchange market from
January 22, 1973, to March 22, 1974. The Netherlands established an 0-guilder market for nonresidents
investing in guilder bonds between September 6, 1971, and February 1, 1974. The United Kingdom
operated a separate investment currency exchange rate for certain capital account transactions conducted
by residents in the United Kingdom from 1947 until October 23, 1979.
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Ecuador, Jamaica, Nicaragua, Paraguay, Peru, and Uruguay. In the 1980s, for-
mal dual exchange rates were also used by several countries. Table 1 provides
details. Mexico operated such a system during much of the 1980s, and Argen-
tina adopted dual rates for a period in 1981 and again in 1982. Bolivia, Costa
Rica, the Dominican Republic, El Salvador, Guatemala, and Jamaica also used
dual exchange rates for a time. A number of Latin American countries had
informal dual exchange markets as well.

The spread between the two exchange rates represents the observable part of
the distortion created by the dual exchange market. Some sense of the magni-
tude of the distortion is revealed by the data on spreads for a set of countries that
have operated dual exchange markets. Table 2 summarizes key statistics on the
spreads.

Figure 1 illustrates monthly movements in the spreads in Belgium, France, and
Italy during the early 1970s. The figure reveals that the spreads between the

Table 2. Key Statistics on Spreads in Formal and Informal Dual Exchange
Markets
(percent)

Standard
Country and time period Mean Maximum Minimum deviation

European DRS
Belgium, May 1971-March 1974 0.04 1.27 -2.05 0.67
France, August 1971-March 1974 -0.46 5.03 -5.54 2.35
Italy, January 1973-March 1974 3.90 7.48 0.76 2.08

Latin America (formal DRS)
Argentina, June-December 1981 44.33 57.21 32.08 8.21
July-October 1982 48.50 79.72 19.92 26.29
Bolivia, April-October 1982 289.79 524.01 84.70 167.34
Costa Rica, March 1981-October 1983 18.78 76.51 -4.59 17.13
Dominican Republic, August 1982-December

1984a 69.73 113.33 48.58 17.53
El Salvador, August 1982-December 1985 62.99 93.2 43.00 12.20
Guatemala, November 1984-June 1988b 80.50 280.00 0.40 96.44
Jamaica, January-October 1983 57.90 66.15 52.12 5.87
Mexico, August 1982-February 1988c 15.14 108.79 -1.26 18.54

Latin America (informal/black DRS)
Peru, January 1980-July 1986 12.57 63.08 -2.15 18.70
Dominican Republic, January 1980-July 1982 38.00 50.00 29.00 3.97

Note: In formal dual exchange markets, the spread is defined as [(X- S)/S]-100 where X is the
financial exchange rate and S is the commercial rate, both expressed as the ratio of domestic currency to
the U.S. dollar. In informal dual exchange markets, the spread is defined as [(B - S)S1-100 where B is
the parallel (or black) exchange rate. Calculations are based on monthly data and are period averages for
Belgium, Italy, and El Salvador and end-of-period observations for all other countries.

a. The DRS operated de jure over this period.
b. De facto reunification occurred in June 1988.
c. De facto reunification occurred in February 1988.
Source: IMF (various issues b); International Currency Analysis Inc. (various issues); unpublished

country data.



220 THE WORLD BANK ECONOMIC REVIEW, VOL. 8, NO. 2

Figure 1. Spreads between the Official Financial and Commercial Exchange Rates
in Belgium, France, and Italy, 19 71- 74
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Note: The spread is the difference between the financial and commercial exchange rates in
percentage terms. Monthly data are used.

Source: Unpublished country data.

commercial and financial exchange rates were small for the three European
countries. The Belgian spread was usually 1 percent or less. During the turbulent
period surrounding the breakdown of Bretton Woods (May 1971 to March
1974), the mean spread was 0.04 percent, with a standard deviation of 0.67
percent. In France, the mean spread over the duration of its dual exchange
market was -0.46 percent, with a standard deviation of 2.35 percent. Italy
experienced somewhat larger spreads, on average, than its two European neigh-
bors; spreads between 4 and 7 percent prevailed during eight of the fifteen
months in which the Italian system operated. The mean spread was conse-
quently a bit higher, at 3.9 percent, with a standard deviation of 2.08 percent. In
all three countries, spreads in excess of 5 percent never persisted for more than
two consecutive months in the early 1970s.

Figure 2, which shows the Belgian spread during a twenty-year period, reveals
that the early period was not an aberration. Over the last two decades of
Belgium's dual exchange market, the mean spread was 1.8 percent, with a
standard deviation of 2.6 percent. The only big jumps in the spread occurred in
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Figure 2. Spread between the Official Financial and Commercial Exchange Rates
in Belgium, 1971-89
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Note: The spread is the difference between the financial and conmmercial exchange rates in
percentage terms. Quarterly data are used.

Source: IMF (various issues b).

the first quarter of 1976, when the spread exceeded 10 percent, and between the
third quarter of 1981 and the second quarter of 1982, when spreads of 6 to 11
percent emerged.

Figures 3 to 11 present the spreads for Latin American countries operating
formal dual markets in the 1980s. The data illustrate that dual exchange mar-
kets created larger and more persistent distortions in Latin America than in
Europe. Whereas the spreads in the European episodes were quite small, usually
in the 1 to 4 percent range, the Latin American spreads were large, generally in
the 15 to 80 percent range. The figures show that in all the formal dual exchange
market episodes, spreads in excess of 50 percent occasionally appeared, and in
four out of the nine episodes spreads exceeded 100 percent at times. Guatemala
experienced a period with spreads above 200 percent and Bolivia saw some
spreads above 500 percent. Mexico and Costa Rica had relatively small spreads
by Latin American standards, but even they had average spreads far in excess of
the European spreads. Mexico's mean spread between 1982 and 1988 was 15
percent, and Costa Rica's was almost 19 percent. All Latin American countries
experienced spreads in excess of 10 percent for sustained periods of six months
or more. Figures 12 and 13 show that spreads in informal dual markets could be
quite large and persistent as well.

In summary, European spreads were small and spreads above 5 percent were
short-lived, but Latin American spreads were large and persisted for extended
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Figure 3. Spread between the Official Financial and Commercial Exchange Rates
in Argentina, 1981
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Note: The spread is the difference between the financial and conmmercial exchange rates in
percentage terms. Monthly data are used.

Source: IMF (various issues b) and unpublished country data.

Figure 4. Spread between the Official Financial and Commercial Exchange Rates
in Argentina, 1982
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Source: IMF (various issues b) and unpublished country data.
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Figure 5. Spread between the Official Financial and Commercial Exchange Rates
in Bolivia, 1982

Percent
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Note: The spread is the difference between the financial and comimnercial exchange rates in
percentage terms. Monthly data are used.

Source: IMF (various issues b) and unpublished country data.

periods. The figures also reveal another difference across regions. In Europe, the
price of foreign exchange could stand at a premium or discount in the financial
exchange market compared with its price in the commercial exchange market. In
Latin America, the price of foreign exchange invariably stood at a premium in
the financial exchange market.

II. DETERMINANTS OF THE SPREAD

The data raise the puzzling question of why spreads are so much larger and
more persistent in Latin America than in Europe. It could be that the Latin
American and European spreads are determined by the same set of economic
variables, with the high-spread countries subject to larger disturbances in those
underlying variables. Alternatively, the Latin American and European spreads
could be determined by different factors, reflecting, in part, different institu-
tional practices surrounding the operation of the dual exchange market. To shed
some light on the puzzle, a simple model is used to identify key determinants of
the spread and to derive a reduced-form equation for the spread. The equation is
estimated using European and Latin American data to see whether the spreads in
the two regions are determined by similar factors.

The Theory

The simplest model for highlighting determinants of the spread between dual
exchange rates is a stock-flow model that assumes a fixed or crawling commer-
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Figure 6. Spread between the Official Financial and Commercial Exchange Rates
in Costa Rica, 1981-83
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Note: The spread is the difference between the financial and commercial exchange rates in
percentage terms. Monthly data are used.

Source: IMF (various issues b) and unpublished country data.

cial rate, a flexible financial exchange rate, domestic money and foreign bonds,
purchasing power parity, and perfect foresight.3 All commercial transactions are
conducted at the commercial exchange rate and all financial transactions at the
financial exchange rate. Complications arising from leakages are discussed later.

In the asset markets, the desired ratio of domestic money to foreign interest-
bearing assets, M /XF, depends on the rate of return on foreign assets:

(2) XF- L [i ( 1 )(1 + 6) +f LI < O.

3. For examples of models with most or all of these features, see Flood (1978), Marion (1981), Flood
and Marion (1982), Dornbusch and others (1983), Dornbusch (1986), Lizondo (1987), Pinto (1989),
and Ghei and Kiguel (1992). Optimizing models can also be used to isolate economic determinants of the
spread. See Adams and Greenwood (1985), Guidotti and Vegh (1988), Frenkel and Razin (1986), and
Flood and Marion (1988).
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Figure 7. Spread between the Official Financial and Commercial Exchange Rates
in the Dominican Republic, 1982-84
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Note: The spread is the difference between the financial and commercial exchange rates in
percentage terms, Monthly data are used.

Source: IMF (various issues b) and unpublished country data.

Domestic money earns no return. The return on foreign assets is calculated
under the assumption that interest income, a current account transaction, is
repatriated at the commercial exchange rate. The home currency price of foreign
currency in the financial market is denoted by X, the stock of foreign assets by F,
and the value of foreign assets in domestic currency by XF.

The rate of change of the spread, z/z, is equal to the difference between the
rate of depreciation of the financial exchange rate and the rate of crawl (man-
aged depreciation) of the commercial exchange rate:

(3) - = f - S.z

Substituting equation 3 into equation 2 and inverting gives the evolution of the
spread over time:

(4) =h (-F) - (- )(1+8 6, h = L-1 h' < 0
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Figure 8. Spread between the Official Financial and Commercial Evchange Rates
in El Salvador, 1982-85
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Source: IMF (various issues b) and unpublished country data.

m x
where m = S and Z= =

S S

and S is the home currency price of foreign currency in the commercial market.
Equation 4 is the first dynamic equation of the model.

The second dynamic equation comes from equating expected real asset accu-
mulation to planned real saving:

(5) m + [h (m-F) - (-z*)(1 + 6) - 61zF = s(y, m + zF) Sl > O, S2 < O.

Households may increase their domestic currency wealth in several ways.
They can add to their money holdings as the economy acquires reserves through
current account surpluses or as the government undertakes domestic credit cre-
ation to finance budget deficits. They can also experience capital gains on their
foreign asset holdings as a result of a depreciation of the financial exchange rate.
They cannot increase their holdings of foreign assets, however. The flexible



Marion 227

Figure 9. Spread between the Official Financial and Commercial Exchange Rates
in Guatemala, 1984-88
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Source: IMF (various issues b) and unpublished country data.

financial exchange rate prevents net capital flows through the capital account
exchange market. Households cannot acquire foreign assets through the current
account exchange market either, because proceeds from commercial transac-
tions must be exchanged at the commercial exchange rate for domestic assets.

Assuming purchasing power parity and a fixed foreign price level normalized
to one, the domestic price deflator is P = S. Then, using equations 3 and 4 and
setting F/F = 0 (F is the initial stock of foreign assets at the onset of the dual
exchange market) and mh = [d(M/S)]/dt, expected real asset accumulation is

[(M + XF) /P] =m+(-)F=m+[(m) z ( 

The right-hand side of equation 5 specifies savings behavior. Planned real
saving is assumed to depend positively on real income, y, and negatively on real
wealth, m + zF. Using the national income identity and ignoring investment
spending, saving represents the sum of the current account surplus and the
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Figure 10. Spread between the Official Financial and Commercial Exchange Rates
inJamaica, 1983
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Source: IMF (various issues b) and unpublished country data.

government budget deficit, all in real terms. Equation 5 describes the evolution
of real wealth over time.

The steady state is attained when = = 0. In the steady state, the spread is
constant. The financial and commercial exchange rates depreciate at the same
rate. The real money stock is also constant. The growth of the nominal money
stock is offset by the depreciation of the commercial exchange rate. The current
account is balanced and the government deficit is financed by credit creation,
with the depreciation of the commercial exchange rate taxing money balances.

Combining equations 4 and 5 and assuming convergence to the steady state, a
reduced-form equation for the spread, z, depends on the foreign interest rate,
the rate of depreciation of the commercial exchange rate, real income, and the
initial stock of foreign assets at the onset of the dual exchange market:

(6) z = z(i*, 6, y, F).

An increase in the foreign interest rate or the rate of depreciation of the
commercial exchange rate shifts asset holders from money to foreign assets.



Marion 229

Figure 11. Spread between the Official Financial and Commercial Exchange Rates
in Mexico, 1982-87
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Source; IMF (various issues b) and unpublished country data.

Given the fixed supply of foreign assets, the spread must widen to restore
portfolio balance. An increase in income will stimulate saving, generating cur-
rent account surpluses that cause the real money stock to rise as the central bank
intervenes in the commercial exchange market. The spread will rise as asset
holders attempt to shift some of their new wealth into foreign assets.

An increase in the government budget deficit also widens the spread. With
money demand inelastic with respect to inflation, an increase in the deficit
financed by credit creation requires an increase in the rate of depreciation of the
commercial rate to raise the needed inflation tax revenue. A faster depreciation
of the commercial rate in turn widens the spread.

A shift in expectations also has an impact on the spread. For example, if
agents believe that the government will increase the budget deficit and the rate of
depreciation of the commercial exchange rate at some time in the future, they
will now attempt a portfolio shift from money to foreign assets, which will lead
to a jump in the spread. Thus, as described by Dornbusch (1986), changing
expectations about the future course of fiscal policy can generate large fluctua-
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Figure 12. Spread between the Black Market and Official Commercial Exchange
Rates in Peru, 1985-87
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Source: IMF (various issues b); Intenational Currency Analysis, Inc. (various issues).

tions in the spread. In addition, a shift in expectations about future income
affects the spread because saving depends on some notion of expected perma-
nent income.

Empirical Estimation of the Spread

Equation 6 guides the choice of economic variables in the regression analysis
of the determinants of the spread in the European and Latin American dual
exchange markets. The European spreads are estimated with quarterly data
using the following initial specification:

(7) logz, = fl3 + 0 11logz,- 1 + 0 2 (it*) + 03 [L1(logy, - logyty.1 )
+ 04 [L](log S+I - log St) + et

where O[L] is a polynomial in the lead/lag operator L, log z, is the log of the
spread in time t, i2 is the nominal foreign interest rate in percentage terms, (log
Yt - log Yt-1) is the growth of real income, and (log St+ 1 - log St) is the actual
rate of depreciation of the commercial exchange rate, which is equal to the
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Figure 13. Spread between the Black Market and Official Commercial Exchange
Rates in the Dominican Republic, 1980-82
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Source: IMF (various issues b); Intemational Currency Analysis, Inc. (various issues).

expected rate of depreciation plus a random component under rational
expectations.

Although the spread is a real variable, its variance is dominated by the vari-
ance of the financial exchange rate because the commercial rate is generally
fixed. Economists have had no success in explaining the variance of a flexible
exchange rate solely in terms of fundamentals, so there is no reason to expect
considerably more success in explaining the variance of the spread on the basis
of fundamentals alone. Hence the lagged spread is included on the right-hand
side as well. Dickey-Fuller tests confirm that the European spreads are station-
ary (as are the Latin American spreads), so the regression is run using the log-
level spread rather than its rate of change. The variables on the right-hand side
are also constructed to be stationary processes.4

4. Dickey-Fuller tests fail to reject the hypothesis of a unit root for the foreign interest rate, but on a
priori grounds the interest rate should be bounded by reasonable limits.
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Recognizing that the expected rate of depreciation of the commercial ex-
change rate may in fact deviate from its actual rate of depreciation, I also
experiment with other specifications for expectations. I hypothesize that expec-
tations may be influenced by factors such as movements in international re-
serves, the evolution of the real commercial exchange rate, and the size of the
real budget deficit. A faster rate of reserve depletion brought about by increasing
current account deficits may signal that the authorities are under pressure to
increase the rate of depreciation of the commercial exchange rate. An increasing
appreciation of the real commercial exchange rate that worsens the current
account balance may also indicate the need to increase the rate of depreciation of
the nominal commercial exchange rate. Finally, an increase in the real budget
deficit may signal an eventual increase in the rate of depreciation of the commer-
cial exchange rate to raise seigniorage revenue. Thus a modified version of
equation 7 substitutes the terms (log R, - log R, 1 ), (log r, - log r,-,), and
(deft) for the term (log S,+ 1 - log St), where R is the foreign currency value of
international reserves, r is the real commercial exchange rate, and def is the real
budget deficit. The deficit variable is not logged because some observations
(surpluses) have negative values. I also experiment with various lag/lead struc-
tures for these variables. Note that the empirical work departs from the theoreti-
cal model by allowing for variation in the real commercial exchange rate.

In the regressions, the spread is calculated using end-of-quarter observations
for the financial and commercial exchange rates. Foreign variables are proxied
by U.S. data. The three-month U.S. Treasury bill rate is used for the foreign
interest rate. Quarterly data on gross national product (GNP) are unavailable, so
an index of industrial production is used for the income measure. Data on the
net stock of foreign assets are also unavailable, but because the net stock does
not change during the operation of dual exchange markets, F can be subsumed
in the constant term. The stock of nongold international reserves is chosen as the
reserves variable. The real commercial exchange rate is measured by the con-
sumer price-adjusted bilateral exchange rate with the United States. The real
budget deficit is calculated by deflating the nominal budget deficit (in billions of
national currency units) by the domestic consumer price index.

Ideally, the same set of explanatory variables would be used in the Latin
American regressions. Unfortunately, data problems make this impossible. In-
come figures are often unavailable on a quarterly basis. For two countries,
budget deficit figures are also lacking on a quarterly basis. Two compromises are
needed to estimate similar regressions for the European and Latin American
spreads. First, the European regressions are run with and without the income
variables in order to have one version of the regression duplicate the Latin
American regressions. Second, when required, figures for the annual budget
deficit are used to compute quarterly estimates.

The first set of regressions based on equation 7 is reported in table 3. Because
most dual exchange market episodes are too short for estimation procedures, the
European data and the Latin American data are each pooled. Belgium, however,
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Table 3. Estimation Results for Models Using the Rate of Depreciation of the
Commercial Exchange Rate

Belgiumb

With Without
Variable or statistic Europea income terms income terms Latin Americac

Constant -0.008* -0.008 -0.004 0.075
(-1.65) (-1.56) (0.84) (1.42)

Spread between exchange rates 0.512** 0.55** 0.56** 0.82**
last period, log zt- (6.26) (6.88) (6.85) (18.57)

Nominal foreign interest rate, 0.009** 0.008** 0.007** -0.01
i* (3.20) (2.83) (2.36) (-0.54)

Rate of depreciation of the
commercial exchange rate
Next period log S,, 0.03 0.04 0.04 0.02

- logS, (0.96) (1.12) (1.34) (0.36)
Intwoperiods,logSI 2 - 0.05 0.07** 0.05 -0.04

logSt,, (1.51) (2.05) (1.56) (-0.79)
Growth of real income

This period, log y, 0.12 0.13*
- logy'_, (1.64) (1.78)

Nextperiod,logy,,, 0.14** 0.16**
- log Y, (1.99) (2.28)

R2 0.57 0.56 0.53 0.71
Sample size 103 94 94 201

Significant at the 90 percent confidence level.
* Significant at the 95 percent confidence level.

Note: The dependent variable is the (log) spread between exchange rates in the financial and commer-
cial foreign exchange markets. Quarterly data are used. t-statistics are in parentheses.

a. Regression uses pooled data for Belgium (second quarter 1963 to fourth quarter 1971 and first
quarter 1973 to third quarter 1987), France (fourth quarter 1971 to second quarter 1973), and Italy
(second quarter 1973 to third quarter 1973).

b. Regression uses data for Belgium (second quarter 1963 to fourth quarter 1971 and first quarter
1973 to third quarter 1987).

c. Regression uses pooled data for Argentina (fourth quarter 1971 to first quarter 1976), Chile (second
quarter 1970 to second quarter 1975 and fourth quarter 1982 to second quarter 1988), Costa Rica
(second quarter 1970 to second quarter 1972 and fourth quarter 1981 to first quarter 1983), the
Dominican Republic (fourth quarter 1982 to second quarter 1984), El Salvador (fourth quarter 1982 to
third quarter 1984), Guatemala (first quarter 1985 to fourth quarter 1988), Jamaica (third quarter 1977
to fourth quarter 1977), Mexico (fourth quarter 1982 to fourth quarter 1988), Paraguay (second quarter
1983 to fourth quarter 1986), Peru (second quarter 1971 to first quarter 1977 and second quarter 1987
to fourth quarter 1988), and Uruguay (second quarter 1972 to second quarter 1978).

Source: IMF (various issues b); unpublished country data.

had a long continuous experience with dual exchange markets, so separate
regressions of the Belgium spread are also reported.

The first regression reported in table 3 uses pooled Belgian, French, and Italian
data. The results show that all the explanatory variables affect the spread in ways
consistent with the stock-flow model and that some are significant at the 95 per-
cent confidence level. An increase in the foreign interest rate has a positive and
highly significant effect on the spread, as does an expected increase in income
growth. An expected increase in the rate of depreciation of the commercial ex-
change rate also widens the spread, but the effect is not significant. Together with
the lagged spread, these variables explain 57 percent of the variation in the Eu-
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ropean spreads. Since country and time dummies were all insignificant, they are
not reported. Additional lags on the spread or leads on the rate of depreciation
and on income growth were also insignificant.

The results are quite similar for the same regression run on Belgian data alone,
although the expected rate of depreciation of the commercial exchange rate is
highly significant as well. The strong correlation between the expected increase
in the rate of depreciation and the spread helps explain the behavior of the
Belgian spread in the first quarter of 1976 and from the third quarter of 1981 to
the second quarter of 1982 (figure 2). The dramatic widening of the Belgian
spread in the first quarter of 1976 corresponded to speculative pressures against
the French franc that spilled over to the Belgian commercial franc when the
French franc departed from the snake and the Belgian current account shifted
into a deficit that quarter.5 The wider spread during the period from the third
quarter of 1981 to the second quarter of 1982 (7 to 11 percent range) reflected
speculative activity surrounding three devaluations of the Belgian commercial
franc against the deutsche mark that occurred within the European Monetary
System in the fourth quarter of 1981 and the first and second quarters of 1982.

The Belgian regression is run a second time without the income terms in order
to make it identical to the Latin American regression. The omission of income
terms marginally reduces the explanatory power of the regression compared
with the one for Belgium with income terms.

The regression for the Latin American spreads uses pooled data from eleven
countries: Argentina, Chile, Costa Rica, the Dominican Republic, El Salvador,
Guatemala, Jamaica, Mexico, Paraguay, Peru, and Uruguay. The panel contains
the set of countries that operated official dual exchange markets in some part of
the period between the first quarter of 1970 and the second quarter of 1989.
The Argentine episodes of 1981 and 1982 and the Bolivian episode of 1982 were
excluded from the panel because they contained only two quarterly observa-
tions. Country and time dummies are not reported.

In contrast to the European experience, in Latin America movements in the
foreign interest rate have no effect on the spread. This finding suggests that
while insulation of domestic interest rates from foreign interest rate disturbances
may have been a motive for adopting the DRS in Europe, this was not the case in
Latin America. The expression for the effective return in equation 1 indicates
that the DRS may provide insulation from foreign interest rate shocks if such
shocks generate offsetting movements in the spread. In the European and Bel-
gian regressions, an increase in the foreign interest rate does in fact generate
some offsetting increase in the spread. The same pattern of response is not
evident in the Latin American data.

The regression results for Latin America also show that a change in the future
rate of depreciation of the commercial exchange rate has no effect on the Latin

5. The snake refers to the close margins for the bilateral exchange rates of European currencies that
were negotiated near the end of the Bretton Woods system.
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American spreads. This result is not surprising because actual and expected rates
of depreciation of the commercial exchange rate are likely to be quite different.
Because the Latin American authorities always ended DRS episodes with a deval-
uation of the commercial exchange rate (see table 1), agents would naturally
expect, with some positive probability, a devaluation in the next quarter or two
even though the realized commercial rate stayed fixed for extended periods.

One final observation is that the coefficient attached to the lagged spread is a
bigger fraction in the Latin American regression than in the European one. This
result captures what was seen in the figures, namely, that the spreads are more per
sistent in the Latin American cases. Indeed, the higher R2 for the Latin American
regression comes from the fact that the lagged spread is a very important determi-
nant of the current spread.

Table 4 reports estimation results for variations on the regressions in table 3.

Table 4. Estimation Resultsfor Models Using Alternative Proxiesfor the Rate
of Depreciation of the Commercial Exchange Rate

Belgiuma

With Without
Variable or statistic income terms income terms Latin Americab

Constant -0.003 -0.001 -0.03
(-0.72) (-0.34) (-0.63)

Spread between exchange rates last 0.58 * 0.58 * * 0.79 *

period, zt 1- (8.02) (8.0) (17.92)
Nominal foreign interest rates, i* 0.005* 0.005* 0.008

(1.82) (1.67) (0.31)
Real budget deficit, def 0.36E-02* 0.32E-02 0.32E-05**

(1.71) (1.54) (2.41)
Change in foreign-currency value of -0.06** - 0.06* * - 0.06* *

international reserves, log R, (-5.03) (-5.52) (-2.07)
- logR,_

Change in real commercial exchange -0.02 -0.02 -0.43**
rate, log r, - log r,- 1 (-0.79) (-0.67) (-7.68)

Growth of real income 0.006
This period, logy, - log yt_ (0.09)
Next period, log y,,+ - log Y, 0.11 *

(1.67)
R2 0.63 0.63 0.81
Sample size 94 94 175

* Significant at the 90 percent confidence level.
* * Significant at the 95 percent confidence level.
Note: The dependent variable is the (log) spread between exchange rates in the financial and commer-

cial foreign exchange markets. Quarterly data are used. t-statistics are in parentheses.
a. Regression uses data for Belgium (second quarter 1963 to fourth quarter 1971 and first quarter

1973 to third quarter 1987).
b. Regression uses pooled data for Argentina (first quarter 1973 to first quarter 1976), Chile (first

quarter 1974 to second quarter 1975 and fourth quarter 1982 to second quarter 1988), Costa Rica (first
quarter 1971 to second quarter 1972 and fourth quarter 1981 to first quarter 1983), the Dominican
Republic (fourth quarter 1982 to second quarter 1984), El Salvador (fourth quarter 1982 to third quarter
1984), Guatemala (first quarter 1985 to fourth quarter 1988), Jamaica (third quarter 1977 to fourth
quarter 1977), Mexico (fourth quarter 1982 to fourth quarter 1988), Paraguay (second quarter 1983 to
fourth quarter 1986), Peru (second quarter 1971 to first quarter 1977 and second quarter 1987 to fourth
quarter 1988), and Uruguay (second quarter 1972 to second quarter 1974 and second quarter 1976 to
second quarter 1978).

Source: IMF (various issues b); unpublished country data.
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The regression results in table 4 use the real budget deficit and the rates of
change in both international reserves and the real commercial exchange rate to
capture expectations about future movements in the nominal commercial ex-
change rate. Because the European and Belgian regression results are nearly
identical, only the Belgian regressions are reported.

The regression for Belgium with income terms shows that the variables proxy-
ing for expectations have sensible and important effects on the Belgian spread.
An increase in the real budget deficit widens the spread, as does a more rapid
rate of reserve depletion. The coefficient is significant at the 90 percent confi-
dence level on the deficit variable and at the 95 percent level on the reserve
variable. A faster real appreciation of the commercial exchange rate has no
significant effect on the spread, however. Using a different real exchange rate
specification, such as the bilateral rate with Germany, did not change the insig-
nificance of the real commercial exchange rate variable. Expected future income
growth and current increases in the foreign interest rate have positive and signifi-
cant effects on the Belgian spread, as in the earlier regressions.

Although the coefficient on the real deficit variable is positive, it is not highly
significant. One possible reason may be that, in practice, an increase in the budget
deficit has opposing effects on the spread. As described by the theoretical model, a
budget deficit financed by credit creation ultimately requires a more rapid depre-
ciation of the commercial exchange rate, which raises the return on foreign assets,
triggers an attempted portfolio shift, and widens the spread. However, an increase
in the deficit may also be financed by bond sales. In that case, although the accu-
mulation of domestic bonds tends to widen the spread as agents try to diversify
their new wealth, higher domestic interest rates tend to narrow the spread as
agents try to shift into the higher-yielding domestic assets. The positive coefficient
on the deficit term suggests that the wealth effects may dominate the interest rate
effect, but not by much. Additional regressions were run using both the foreign
and domestic interest rates or the interest differential as right-hand-side variables.
The results must be treated cautiously because the domestic interest rate is not
really an exogenous variable. Nevertheless, it is interesting to note that, control-
ling for domestic interest rates, an increase in the real budget deficit has a highly
significant positive effect on the spread . 6

6. The regression using Belgian data is

log z, = 0.001 + 0.76 log z,_ I + 0.01(i, - i,) - 0.06(log y, - log y,_ ) + 0.017(log y,,, - log y,)
(0.56) (13.51) (4.08) (-1.06) (0.26)

+ 0.44E-05 def, - 0.0S9(log R, - log R,,) - 0.064(log r, - log r,-,)
(2.55) (-4.94) (-1.95)

R2 = 0.75, n = 94

(t-statistics are in parentheses). A correction has been made for serial correlation. Regressions of the black
market spread commonly include the interest differential on the right-hand side in the belief that activities
in the black market do not affect domestic variables such as the interest rate. For the European DRS
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The regression for Belgium without the income terms highlights determinants
of the Belgian spread in a way that duplicates the regression for the Latin
American spreads. The omission of the income terms has little effect on the
estimation results.

In the regression for Latin America, expectational factors also seem to be
important. Both increased budget deficits and a faster depletion of international
reserves widen the spread and are highly significant explanatory variables. In
addition, and in contrast to the Belgian case, a faster real appreciation of the
commercial exchange rate also has a positive and highly significant effect on the
spread. Indeed, the size of the coefficient indicates that real appreciations have
economically significant effects on the Latin American spreads. Because real
appreciations are more dramatic in Latin America, they apparently provide a
stronger signal of a pending devaluation of the commercial exchange rate. As
before, the lagged spread is an important determinant of the current spread, but
the foreign interest rate has no effect on the spread.

To test whether the positive relation between the budget deficit and the Latin
American spread is robust, the regression for Latin America was rerun over
different samples. In some cases, the coefficient on the deficit variable is insig-
nificant. Although there is convincing evidence that the budget deficit is a strong
predictor of the black market premium, the spread between two official ex-
change rates appears to be less sensitive to this factor. What holds up across all
samples and specifications is the importance of the lagged spread and real com-
mercial exchange rate in determining the Latin American spread. Real apprecia-
tions of the commercial exchange rate appear to affect expectations strongly.
Moreover, to the extent that these appreciations induce the authorities to shift
some current account transactions that are in large deficit at the commercial
exchange rate to the financial exchange market, they may help explain why the
spreads are so much larger in Latin America than in Europe.

Ill. DRAWBACKS IN EMPIRICAL ESTIMATION

Some important caveats about the empirical tests are in order. I have analyzed
the spread on the assumption that there is a structural relationship between the
spread and its determinants. However, because the dual exchange market is
generally a temporary arrangement and because institutional practices vary dur-
ing its operation, this assumption may not be appropriate.

Consider first the issue of temporariness. With the exception of Belgium,
which used a dual exchange market for more than thirty years, countries adopt

episodes, however, the financial exchange rate and domestic interest rate are jointly determined endo-
genous variables.

When the first regression in table 4 was rerun using current and future values of the real budget deficit,
the coefficient on the deficit one quarter ahead was negative and highly significant. One explanation
consistent with this result is that an increase in the next period's budget deficit puts upward pressure on
current domestic interest rates, causing a portfolio shift into domestic assets that narrows the current
spread.
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the DRS for a relatively short time. France used the arrangement for thirty-one
months and Italy for fifteen months. Table 1 shows that the Latin American dual
exchange markets were also of limited duration. Argentina used the official dual
exchange market for six months or less in 1981 and again in 1982, Bolivia
operated a DRS for seven months, Jamaica for ten months, and so on. When
private agents believe the dual exchange market is temporary, the spread will be
influenced by probability-weighted beliefs of the possible regimes to follow.
These beliefs build into the data elements that are difficult to model in empirical
work and contaminate the link between the spread and its determinants, par-
ticularly around the time of reunification.

Changes in institutional practices during the operation of a dual exchange
market also affect the structural stability of the regression equation. Regressions
for various sample periods of a single DRS episode show that determinants of the
spread can differ in their importance across time as institutional practices
change. There are numerous examples of these institutional changes. For in-
stance, between the second quarter of 1971 and the first quarter of 1983,
Belgium channeled both capital inflows and outflows through the financial mar-
ket. Before and after that period, Belgium treated capital flows asymmetrically,
with capital outflows assigned to the financial market and capital inflows free to
go through either market. Italy introduced a 50 percent deposit requirement on
capital exports six months after adopting its DRS. Costa Rica, El Salvador, and
Jamaica heavily managed and even fixed the financial exchange rate for a time
during the operation of their dual exchange markets.

The lack of data makes it impossible to measure the extent of European
foreign exchange intervention in the financial market. In the Belgian case, it
appears that neither systematic intervention over the long run nor large-scale,
short-run intervention occurred in the financial exchange market (Bindert-
Bogdanowicz 1979). In the French and Italian cases, the general view is that
there was little or no management of the financial exchange rate, at least
through direct foreign exchange intervention. More indirect ways of influencing
the rate, such as encouraging public sector borrowing and lending through the
financial market, were attempted.

All three European countries did I wve periods when both exchange rates
floated. Between August and Decembe2 1971, the Belgian commercial franc
floated against all currencies except the Dutch guilder. The Italian commercial
lira floated between January and March in 1974. The Italian commercial lira
began its float on February 13, 1973, just weeks after the Italian DRS was
established. The Italian commercial lira floated in its separate exchange market
until the DRS was abolished in March 1974.

The reduced-form equation for the spread and the estimation relied on the
assumption that all current account transactions are channeled thro igh the
commercial exchange market and all capital account transactions through the
financial market. In practice, officially sanctioned and fraudulent cross-market
leakages occur. To the extent that these leakages depend on the size of the
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spread, the reduced-form equation for the spread is unchanged. Nevertheless,
these leakages have macroeconomic consequences and can moderate the re-
sponse of the spread to various disturbances.

Consider the case where some current account transactions are officially chan-
neled through the financial exchange market. This modified segmentation of the
exchange market has several macroeconomic implications. The theoretical
model is complex because there are three dynamic variables: the real money
stock, the stock of foreign assets, and the spread. A flexible financial exchange
rate no longer prevents the net accumulation of foreign assets. To keep balanced
trade in the financial exchange market, net accumulation of foreign assets must
accompany exports of goods and services channeled through that market. (Sim-
ilarly a net decumulation accompanies imports.) If the authorities want to limit
net accumulation of foreign assets even more, they must supplement the DRS

with quantitative capital controls. Most Latin American countries, in fact, em-
ployed capital controls when operating dual exchange markets (see table 1), as
did France and Italy to a lesser extent.

With some current account items traded in the financial exchange market, the
aggregate price level becomes an expenditure-weighted function of both the
financial and commercial exchange rates. In addition, relative prices are dis-
torted, with the relative price of goods traded in the financial market measured
by the spread. The DRS thus provides less insulation of domestic prices and
reserves from financial shocks. Changes in expectations about the future com-
mercial exchange rate, for example, generate portfolio shifts that alter the
spread and affect aggregate and relative prices, spending, and the current
account.

Even if the authorities try to achieve a complete separation of current account
and capital account transactions, illegal leakages occur. When the spread
widens, private agents have an incentive to buy foreign exchange at the commer-
cial exchange rate and sell it at the financial exchange rate. Lanyi (1975) has
described how these illegal transactions can take place. Exporters underinvoice
their sales receipts and invest the unrecorded payments in foreign assets. The
proceeds from the sales of these assets are then repatriated at the financial rate.
This strategy succeeds if the authorities minimize administrative costs by requir-
ing documentation only for the purchase and sale of foreign exchange in the
commercial exchange market. Importers overinvoice and follow a similar strat-
egy. Thus when the spread widens in response to a disturbance, leakages may
quickly dampen the spread (Gros 1988). In addition, the authorities may en-
courage such leakages by officially reclassifying certain transactions. The cor-
relation between economic factors and the spread may thus be difficult to detect
except in high-frequency data.

It is important to look at how the European and Latin American countries
segmented their exchange markets in practice. If current account and capital
account transactions are broadly separated, the distortion created by the DRS iS

essentially an intertemporal one. If a number of current account transactions are



Table 5. Division of the Foreign Exchange Market
Country Date Principal market Secondary market
Argentina 1981 Imports, most exports, amortization payments on for- All else

eign loans (mixed rate for tradea)

° Argentina 1982 Imports, exports (mixed rate for tradea) All else

Bolivia 1982 Wheat imports, public debt service payments All else

Costa Rica May 1983 Payments of external debt service, imports of certain All else, including most imports
essential commodities, 40 percent of private sector
debt service payments, 99 percent of export proceeds,
100 percent of official capital inflows

Dominican December 1984 Debt repayments, oil imports, specified imports All else
Republic (the)

El Salvador December 1984 70 percent of export proceeds, 60 percent of import All else
payments

El Salvador Late 1985 Proceeds from coffee and sugar exports, inflows of Imports of consumer goods, imports of most inputs
foreign loans to public sector and banking system, and invisibles, some traditional exports, most pro-
some specified imports such as fuel and medicine, in- ceeds from nontraditional exports of goods and ser-
terest and amortization payments of the public sector vices, private capital inflows, authorized capital
and banking system outflows



Guatemala 1984 Most export receipts, proceeds from foreign borrow- All else
ing, external public debt payments, certain private
debt payments, all official transactions, essential im-
ports (market handles about 55 percent of exports and
35 percent of imports); mixed export rate in effect

Guatemala June 1986 Exports, imports, most capital transactions Remittances, tourism, low-priority imports

Jamaica 1983 Essential imports, traditional exports, specified invisi- All else
bles, exports to CARICOM (the non-Caribbean Com-
mon Market) countries

Mexico August 1982 Priority imports, petroleum export proceeds, foreign All else
debt payments

Mexico December 1982 Merchandise export proceeds, foreign debt repay- All else
ments including principal and interest, specified im-
port payments

a. Mixed rate means that a set percentage of the transactions goes through the principal market and the remainder through the secondary market.
Source: IMF (various years a).
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combined with capital account transactions in the financial exchange market,
the distortion becomes as much a distortion of the goods market as one of the
assets market.

In the 1970s all three European countries segmented the exchange market so
as to bring about an almost complete separation of current account and capital
account transactions. (Of course, private arbitrage activity made the separation
less than perfect.) In May 1971, a period of heightened speculation against the
dollar, Belgium made important changes in the classification of transactions-
changes that resulted in an almost complete separation of the commercial and
financial exchange markets. Nevertheless, a small number of current account
transactions could be undertaken in either exchange market, and individual
licenses could be granted to allow certain capital account transactions through
the commercial market. In addition, domestic and foreign bank notes, repre-
senting private travel expenses and so forth, could be bought and sold on the
financial market. In January 1974 outward payments of investment earnings
could be channeled through either market.

Under the French scheme there was also a broad separation of commercial
and financial transactions, but it was by no means complete. Some current
account items, such as travel, tourism, investment income, workers' remit-
tances, and bank note transactions, were channeled through the financial mar-
ket. A few financial transactions, such as those related to commercial credits,
were channeled through the commercial exchange market.

Under the Italian system, current account and capital account transactions
were as nearly as possible separated into the corresponding exchange markets.
Nevertheless, all purchases and sales of foreign bank notes, which accounted
for a substantial portion of tourist expenditures and workers' remittances,
were assigned to the financial exchange market. For details, see IMF (various
years a).

In Latin America, the official segmentation was much less along commercial-
financial lines. As seen in table 5, many current account items were assigned to
the financial exchange market. In Argentina in 1981 and 1982, imports, most
exports, and amortization payments on foreign loans were channeled through
the commercial exchange market, and everything else went though the financial
market. Yet in both episodes, a time-varying mixed rate, which specified that a
percentage of export receipts and import payments had to be settled in the
financial market, was quickly established. El Salvador and Guatemala also es-
tablished a mixed rate. Costa Rica initially channeled specified imports, most
exports, and certain debt repayments through the commercial exchange market,
but eventually most imports were directed to the financial market. Mexico
achieved the broadest separation between current account and capital account
transactions, but it was by no means complete. The overall picture that emerges
is that the Latin American dual exchange markets distorted relative prices of
goods and services to a much greater extent than did the European dual ex-
change markets.
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IV. CONCLUSION

A number of theoretical models have been developed to analyze dual ex-
change markets, but no attempt has been made to develop some empirical
regularities about the distortion created by this sort of exchange rate arrange-
ment. This article tries to fill that gap by examining the data from three Eu-
ropean countries and eleven Latin American countries that operated official dual
exchange markets in the 1970s or 1980s.

Section I examined the behavior of the spread between the commercial and
financial exchange rates. The spread and its evolution over time generate the
intertemporal distortion that influences international capital flows. The spread
also measures the distortion in relative prices if some current account transac-
tions are directed to the financial exchange market. The spreads have been quite
small in European dual exchange markets but quite large in Latin American
ones.

Section II set out a standard stock-flow macroeconomic model to isolate some
of the economic determinants of the spread between the two exchange rates. It
then presented a reduced-form equation for the spread based on the model and
fitted it to the data. The regressions of the spread showed that portfolio vari-
ables are important determinants of the spread in both Europe and Latin Amer-
ica. However, there are interesting differences in the relative importance of these
variables. In Europe, the foreign interest rate and rate of change of international
reserves, along with the lagged spread, explained almost two-thirds of the varia-
tion in the spread. An increase in the real government budget deficit also wid-
ened the spread, but the effect was not highly significant. The rate of change of
the real commercial exchange rate was uncorrelated with the spread. In Latin
America, the rate of change of the real commercial exchange rate and the rate of
international reserve depletion were important determinants that, along with the
lagged spread, explained around 80 percent of the variation of the Latin Ameri-
can spreads. Latin American spreads were positively related to budget deficits,
but only in some specifications. Latin American spreads were not responsive to
movements in foreign interest rates, however, suggesting that the DRS was not
adopted to insulate domestic interest rates in Latin America. Instead, the dual
exchange market was designed to delay an across-the-board devaluation of the
currency.

One reason for the absence of empirical work on dual exchange markets is the
transitional nature of most of these regimes. Section III acknowledged that the
regression results presented in this article should be treated with caution because
the inherent temporariness of dual exchange markets casts doubt as to the
stability of the structural relationship between the spread and its economic
determinants. Frequent rule changes during the operation of a dual exchange
market further weaken the claim that a dual exchange market episode can be
treated as a single event. In addition, officially sanctioned and fraudulent cross-
market leakages that dampen the spread between the two exchange rates can
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make it difficult to detect the links between the spread and its determinants in
low-frequency data. Alternatively, reclassifying current account transactions
that are in large deficit at the fixed commercial rate as "financial" transactions
can widen the spread and also make it difficult to uncover the links between the
spread and its other determinants. Finally, when official dual exchange markets
are not broadly divided between commercial and financial transactions, the
distortion created by dual exchange markets becomes as much a distortion of the
goods market as of the assets market.
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The Impact of Mexico's Retraining Program on
Employment and Wages

Ana Revenga, Michelle Riboud, and Hong Tan

This article analyzes the impact and effectiveness of the Mexican labor retraining
program for unemployed and displaced workers-Programa de Becas de Capacitaci6n
para Trabajadores (PR OBECAT). The strategy followed is to compare the post-training
labor market experiences of trainees with those of a comparison group-a matched
sample of unemployed individuals who were eligible for, but did not participate in,
PROBECAT The results of this exercise suggest that participation in PROBECAT
reduced the mean duration of unemployment for both men and women trainees and
increased the monthly earnings of men, but not of women. The results also indicate that
the post-training earnings effect varied systematically by level of education attained,
with the largest earnings increases (of about 28 to 37 percent)found for men with six to
twelve years of education.

In 1984, as a response to a growing economic crisis, the government of Mexico
established a labor retraining program for unemployed and displaced workers-
Programa de Becas de Capacitaci6n para Trabajadores, or PROBECAT. Its objec-
tive was to dampen the social costs of major economic restructuring and rising
unemployment. As adjustment efforts accelerated during the latter half of the
decade, the need for policies targeting the unemployed and facilitating their
reemployment became more pressing. As a result, in 1987 the retraining pro-
gram was strengthened and its scope and coverage expanded. Since then, PRO-

BECAT has provided short-term vocational training to more than 250,000 unem-
ployed people.

The Mexican government is currently considering an extension of PROBECAT

for several reasons. First, and most important, is concern about the impact of
the North America Free Trade Agreement (NAFTA) on migration flows, espe-
cially from rural areas, and on unemployment. Second, although the adjustment
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process to date has taken place with relatively little effect on observed levels of
unemployment, substantial labor reallocation between expanding and contract-
ing sectors is likely to occur with further liberalization and privatization of the
Mexican economy. Third, PROBECAT is the only unemployment program cur-
rently in place in Mexico.

In making decisions about the future of PROBECAT, policymakers in Mexico
will need improved information about the labor market impacts of retraining on
target populations as well as information about the cost-effectiveness of the
program. Although evaluating the impact of such a program is an accepted
practice in many industrial countries, it is less common among developing coun-
tries. A notable exception is the evaluation of Colombia's Servicio Nacional de
Aprendizaje training program byJimenez and Kugler (1987). In part, the lack of
evaluation may be due to a paucity of relevant data and to lack of familiarity
with program evaluation methodologies. For Mexico, the availability of longi-
tudinal data on both a cohort of PROBECAT trainees and a comparison group of
unemployed offers a unique opportunity to study the impact of retraining pro-
grams in a developing country.

The purpose of this article is to evaluate the impact of PROBECAT on the
employment and incomes of trainees. We seek to address four key questions.
First, what is the impact of training on the subsequent employment experiences
of trainees? Second, does training increase the speed with which trainees move
from unemployment to employment? Third, conditional upon finding employ-
ment, what effect does training have on the monthly earnings, work hours per
week, and hourly wages of trainees? Fourth, do the monetary benefits from
program participation outweigh the costs of providing retraining for the
unemployed?

We address these issues by comparing the post-training labor market experi-
ences of PROBECAT trainees with those of a comparison group-a sample of
unemployed individuals who were eligible for, but did not participate in, PRO-

BECAT. For the trainees, we use detailed data on the post-training experiences of
the 1990 trainee cohort elicited in a retrospective survey conducted by the
Secretaria del Trabajo y Previsi6n Social in 1992. For the comparison group, we
use panel data on a random sample of unemployed individuals drawn from the
1990-91 quarterly urban labor force survey Encuesta Nacional de Empleo Ur-
bano (ENEU).

This approach improves on previous evaluations of PROBECAT (see, for exam-
ple, the reports by the Secretaria de Trabajo y Previsi6n Social 1988, 1989, and
1990 and Carlson 1991). Earlier studies were subject to several data and meth-
odological limitations. One limitation was the crudeness of wage data. Earnings
information was bracketed and reported only in reference to the minimum
wage. Another limitation was that there were no comparison groups; the out-
comes for training completers six months after completion of the training pro-
gram were compared with the outcomes for training dropouts three months
after dropping out. Both limitations have been overcome in our evaluation.
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We use a statistical methodology to account for selection bias arising from the
nonrandom selection of individuals into PROBECAT. An alternative, experimen-
tal evaluation methodology is to randomly assign individuals into two groups:
participants and nonparticipants. Because random assignment avoids the issue
of selection bias, the impact of the program can be evaluated by simply compar-
ing outcomes for the two groups. The use of statistical methods for evaluating
the programs has both detractors and supporters; several studies suggest that
nonexperimental methods may be subject to misspecification error, whereas
other studies question whether experimental evaluations are really necessary.
LaLonde (1984) and Fraker and Maynard (1985) critique nonexperimental eval-
uation methodologies; Heckman and Hotz (1987, 1989) defend the statistical
evaluation approach; and Levitan (1992) summarizes the advantages and disad-
vantages of both statistical and experimental approaches to program evaluation.
We acknowledge that the statistical methods used here are not immune to criti-
cism, and we therefore caution that the results be interpreted with care-more as
initial estimates than as a definitive evaluation of PROBECAT. Nonetheless, we
note that the experimental evaluation approach is both politically and prac-
tically difficult to implement and thus is not a viable option for many developing
countries. In these countries, improving both the quality of data and meth-
odologies used in program evaluation may result in greater payoffs.

Section I provides a broad overview of unemployment in Mexico and of
PROBECAT. It also describes several surveys we have used in comparing trainees
and unemployed individuals who did not participate in training. Section II dis-
cusses several methodological issues that arise in training program evaluations
and describes our approach to resolving them. Sections III and IV report our
estimates of the effects of training on the probabilities of employment, time to
first job, monthly earnings, work hours per week, and hourly wages. Section V
presents initial estimates of the cost-benefit ratios of PROBECAT training for men
and women participants. We conclude by summarizing the most important find-
ings and discussing their implications.

1. UNEMPLOYMENT AND PROBECAT

According to official statistics, the open unemployment rate in Mexico is
relatively low. In 1992 it stood at 2.9 percent of the labor force, and even in the
worst years of the adjustment crisis it did not rise beyond 6.1 percent. However,
these figures have several shortcomings. First, they refer only to urban unem-
ployment and thus exclude the sizable fraction of the Mexican population living
in rural areas. Second, they are based on a loose definition of employment, in
which an individual who works at least one hour a week is counted as employed.
Third, they include only those individuals who are actively searching for a job.
This last point is important because research suggests that the distinction be-
tween "unemployed" and "not in the labor force" based on intensity of search is
usually very weak (see Clark and Summers 1979 and Summers 1986). This is
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Table 1. Distribution of the Unemployed by Age, Mexico, 1988
Men Women

Standard Expanded Standard
Age definition definition definition

12-15 4.2 10.7 2.5
16-20 33.3 33.5 36.6
21-25 24.7 19.3 38.1a
26-30 13.3 10.5 38.1'
31-40 8.8 9.0 11.7
41-50 8.0 9.5 6.9
51-60 5.1 5.9 2.5
61-70 2.6 1.6 1.7

Note: The data are from the Encuesta Nacional de Empleo (1988) survey, which covers all urban areas
and a sample of the rural population and contains a sample of about 46,000 households. The standard
definition of unemployment defines individuals as unemployed if they are actively looking for a job. In the
expanded definition, the unemployed are defined as those under age 55 who are not working, not
studying, and not retired but are able to work (not sick or disabled), regardless of whether they are
actively searching for a job. Women who report being at home taking care of the house are not counted as
unemployed.

a. Refers to the combined age categories 21-25 and 26-30
Source: Authors' calculations from the Encuesta Nacional de Empleo, 1988.

confirmed by our analysis of the employment data for Mexico (Revenga and
Riboud 1993). We find a large fraction of idle men-men who are out of work
but are able to work, who are not studying, and who are not taking care of a
household. When the definition of unemployment is expanded to include these
idle men, the aggregate unemployment rate in 1991 rises from 2.8 to 5.5
percent. 1

Tables 1 and 2 report the distribution of the unemployed by age and by
education, respectively. When the standard definition of unemployment is used,
75.5 percent of total unemployment for men is accounted for by individuals age
30 and below. The comparable figure for women is even higher: 77.2 percent.
With regard to education, 53.5 percent of total male unemployment and 63.1
percent of female unemployment are accounted for by those with seven to twelve
years of schooling. Individuals with completed secondary education (nine years
of schooling) account for 20.4 percent of male unemployment and 18.9 percent
of total female unemployment.2 Those with a higher secondary education (ten
to twelve years of schooling) account for an additional 20.2 percent of male
unemployment and 35.6 percent of female unemployment.

When the expanded definition of unemployment is used, the overall unem-
ployment rate rises as noted above, and the unemployment distribution of men
by age and education changes. The proportion of unemployed men age 25 and

1. This figure is calculated for 1991 because that is the last year for which we have access to the
detailed unemployment survey tapes. Note that we do not define a comparable group of idle female
workers because family responsibilities tend to make their labor market behavior patterns much more
complex, with frequent periods out of the labor force.

2. In Mexico there are six years of secondary education following primary school. The first three years
are referred to as secondary education, the second three years as higher secondary education.
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Table 2. Distribution of the Unemployed by Education Level, Mexico, 1988
Men Women

Standard Expanded Standard
Years of school definition definition definition

0 2.4 4.4 1.6
1-5 9.7 12.5 8.6
6 16.0 20.0 14.6
7-8 12.9 12.8 8.6
9 20.4 18.8 18.9

10-12 20.2 18.1 35.6
13 or more 18.4 13.4 12.1

Note: The data are from the Encuesta Nacional de Empleo (1988) survey, which covers all urban areas
and a sample of the rural population and contains a sample of about 46,000 households. The standard
definition of unemployment defines individuals as unemployed if they are actively looking for a job. In the
expanded definition, the unemployed are defined as those under age 55 who are not working, not
studying, and not retired but are able to work (not sick or disabled), regardless of whether they are
actively searching for a job. Women who report being at home taking care of the house are not counted as
unemployed.

Source: Authors' calculations from the Encuesta Nacional de Empleo, 1988.

below increases slightly, from 62.2 to 63.5 percent. Much more striking is the
increase in the proportion of unemployed men with less than nine years of
completed schooling: from 41 to 49.7 percent. This more economically mean-
ingful, expanded definition of unemployment will be used throughout the an-
alyses that follow.

Program Features of PROBECAT

PROBECAT is administered through the network of state employment offices.
Since 1987 it has trained 251,181 unemployed persons and provided 9,268
courses. During the training period, program participants receive a stipend
equal to the minimum wage. Upon completion of the course, the local state
employment office helps trainees find a job. (Most trainees surveyed, however,
found jobs on their own and not through the state employment office.)

The majority of program participants enroll in classroom training, primarily
in short-term vocational courses offered through contracts with local private
and public institutions. Courses vary in duration from one to six months, the
majority of courses (87 percent) lasting about three months. Training is provided
in a variety of occupational areas: carpentry, construction, electricity, food prep-
aration, graphic arts and design, handicrafts, machinery, mechanics, refrigera-
tion, services and administration, shoe repair, textiles and apparel, and welding.
In principle, courses are organized to respond to the needs of the local labor
market and are designed to redress local shortages of workers with particular
skills. These needs are determined through periodic studies of local labor market
conditions.

Not everyone is eligible to participate in PROBECAT. The selection procedure
gives variable weights to different criteria, including the number of economic
dependents, attainment of certain levels of basic education, prior work experi-
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ence, and unemployment of less than three months. The weighting scheme is
quite complex and nonlinear, and only individuals with a total composite score
exceeding a threshold level are eligible to join the program. In addition, partici-
pants must (in theory) be between the ages of 20 and 55 and be registered as job
seekers at the local state employment office.3 This nonrandom selection of
individuals into PROBECAT poses potentially serious measurement problems for
an evaluation of the training program.

Data Sources

A number of surveys have been fielded to help monitor and evaluate PRO-

BECAT. The first set of surveys, comprising follow-ups of trainees at three and
six months after program completion, has been used in several reports by the
Secretarfa del Trabajo y Previsi6n Social (1988, 1989, and 1990). A second,
more complete retrospective survey was administered to the 1990 cohort of
trainees in early 1992.4 It elicited a wealth of information on all jobs held
between the completion of training and February 1992, including start and end
dates for each job, monthly earnings, work hours per week, occupation, and
industry. Our evaluation is based on this second PROBECAT survey.

As a comparison group for the trainees, we used a sample of unemployed
individuals drawn from the 1990-91 ENEU. The ENEU, a household-based sur-
vey of the sixteen main urban areas in Mexico, elicited detailed information on
employment status, jobs, monthly earnings, and work hours per week and was
broadly comparable to the PROBECAT survey. The ENEU uses a quarterly rotation
system so that each rotation group (of households) remains in the survey for five
consecutive quarters and then leaves the sample. We obtained panel data for the
rotation group that remained in the survey from the third quarter of 1990 to the
third quarter of 1991-the period spanned by the trainee data-and drew our
comparison group from this sample. This comparison group included all those
who were unemployed in the third quarter of 1990 (whom we then tracked for a
year). Note that the comparison group is based on the expanded definition of
unemployment that includes all individuals who report being out of work the
previous week, are able to work, and are not students or retirees, whether or not
they are searching for a job. For certain analyses, we have augmented this
comparison group with a second cohort of those who became unemployed in the
fourth quarter of 1990 (and were not in the first cohort). For the latter cohort,
only nine months of data are available.

3. The original age bracket was amended to allow a small number of participants between the ages of
16 and 20. Follow-up surveys also show the presence of a few participants above age 55.

4. This retrospective survey was based on a sample of 1,995 trainees who were administered a three-
month follow-up in 1990. Of this original sample, 273 individuals could not be located for the 1992
retrospective survey. Consistency checks also revealed the presence of four individuals in the 1992 survey
who were not part of the original sample.
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Table 3 presents summary information on the demographic characteristics of
the trainee and comparison group samples. In 1990 the average PROBECAT male
trainee was 28 years old; the majority had completed primary schooling and
some secondary education, and about 41 percent were married. The average
female trainee was 29 years old; female trainees were less likely than men to
have a higher education, and about 46 percent were married. Almost half the
men (42.8 percent) identified themselves as being household heads. It is evident
from table 3 that trainees differed from the general population of the unem-
ployed. Compared with the sample drawn from the ENEU, trainees tended to be
slightly older. They were more likely to be married, to be the household head,
and to have completed secondary school. They also included a higher propor-
tion of women (women were 49.0 percent of the trainee group but only 33.8
percent of the comparison group).

II. THE EVALUATION METHODOLOGY

We estimated the impact of training on several outcome measures: the time
taken to exit from unemployment (that is, time to first job); the probability of
employment at three, six, and twelve months after the end of training; post-
training monthly earnings; work hours per week; and hourly wages. Analysis of
such a wide variety of outcome measures departs from the traditional focus of
most training evaluations, which is on the impact of training on earnings, with
relatively little attention paid to its impact on subsequent employment. An
exception is Card and Sullivan (1988), which looks at the impact of training on
post-training employment histories. Most studies focus on earnings outcomes,
but typically without trying to disentangle the separate effects of training on
employment, earnings, hours of work, and hourly wages.

We believe that our approach provides a more complete characterization of
program effects than does the traditional approach. For example, earnings com-
parisons are contingent on having a job, and one impact of training may be to
increase the likelihood of employment. Card and Sullivan (1988) provide evi-
dence that a large part of the measured effect of training on earnings is a result of
increases in the post-training employment of trainees. Similarly, monthly earn-
ings are the product of hours of work and hourly wage rates, and training may
have very different effects on each of these two outcomes.

The principal methodological issue that arises in evaluating the impact of
PROBECAT is that of selectivity bias. As table 3 demonstrates, trainees are a
nonrandom sample of the unemployed population. Failure to control for the
differences in observed characteristics of trainees and the comparison group can
lead to biases in estimated program impacts. These biases are potentially exacer-
bated by systematic differences across groups in unobserved (by the analyst)
characteristics, such as motivation, ability, or tastes.

We addressed the selection bias problem using two approaches. The first
approach was used in the analyses of the employment effects of training.



Table 3. Demographic Characteristics of the Trainee and Comparison Group Samples
Men Women

Comparison Comparison
Characteristic Trainees group Trainees group

Age (average years) 27.9 24.6 29.0 23.6
Married (percent) 41.2 19.7 45.7 21.2
Unmarried couple (percent) 3.8 2.7 3.3 2.1
Average years of school 9.1 7.8 7.8 9.2
Highest educational level reached (percent)

No formal education 0.1 4.3 0.4 1.6
Primary incomplete 3.4 17.3 9.1 7.9
Primary complete 13.2 22.6 18.1 22.2
Secondary incompletea 17.5 12.1 24.5 12.2
Secondary complete 30.5 18.9 29.7 15.9
Higher secondary 26.6 14.6 13.8 26.5
University 8.6 10.2 4.3 13.7

Headofhousehold(percent) 42.8 23.7 11.6 6.3
Sample size 881 371 845 189

Note: The comparison group includes all unemployed individuals in the third quarter of the 1990 Encuesta Nacional de Empleo Urbano (ENEU).

a. In Mexico there are six years of secondary education following primary school. The first three years are referred to as secondary education and the second three
years as higher secondary education.

Source: Authors' calculations from the 1992 PROBECAT survey and the 1990-91 ENEU.
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PROBECAT'S own selection criteria were used to define a matched group of
unemployed individuals with attributes similar to those of the trainees. This
involves two steps. The first step is to estimate a probit model on the pooled
trainee and unemployed samples relating the likelihood of program participa-
tion to the PROBECAT selection criteria for which we have data-marital status,
number of children, number of dependents, years of education, and time in
unemployment. The second step is to limit the comparison group to unemployed
individuals with high predicted probability of program participation. A similar
approach is followed in Westat (1981, 1984), Bassi (1983), and Geraci (1984).

The second approach, which was used in the analyses of monthly earnings,
hours of work, and hourly wage outcomes, is based on the two-stage selectivity
correction procedure developed by Heckman (1979). This involves, as before,
estimating a model of selection into PROBECAT, calculating a variable to capture
the individual's likelihood of program selection, and including this variable as a
regressor in the outcome models to control for sample selectivity.

Our use of two different selectivity correction approaches for discrete and
continuous outcomes is justified on econometric grounds. The Heckman
approach-which we used for earnings and hours worked-relies critically on
the nonlinearity of the first-stage probit for identification of the selection correc-
tion term in the second stage. Arguably, the same approach is not appropriate
for analyzing employment outcomes because the second-stage outcome equa-
tions are themselves nonlinear and the observables in the first-stage participation
probit are likely to be correlated with the unobservables in the second stage.
Therefore, for this set of discrete outcomes, we adopted the matching
procedure.

Neither approach to addressing the problem of selection bias is completely
satisfactory. In both strategies, we were forced to address the selection issue
through the use of cross-sectional control variables, such as level of education
and demographic characteristics. This will yield correct estimates if selection
into the program is determined solely by observable characteristics for which we
are able to control. However, if selection occurs on the basis of unobservable
variables, or if it is influenced by variables for which we cannot control, then
our estimates could easily be biased. This no doubt detracts from the overall
robustness of our estimates of program impacts.

III. EFFECTS OF TRAINING ON EMPLOYMENT

We began the PROBECAT evaluation by assessing the impact of program partic-
ipation on the likelihood of employment, both in the short term and over in-
creasingly longer periods of time. First, we asked if participation in the training
program had any effect on the time it takes trainees to move from unemploy-
ment into a first job. Next, we asked whether trainees systematically differed
from the comparison group in their probability of employment after three, six,
and twelve months of unemployment. For trainees, unemployment was mea-
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sured after completion of training; for the comparison group, it was measured
from the third quarter of 1990. Together, the two sets of analyses can be used to
draw inferences about the proportion of time both groups spend in employment
during the first twelve months.

Time to First Job

What is the impact of PROBECAT on the time to first job? For trainees, it was
straightforward to construct a continuous measure of time to first job (expressed
in months) using information on the end dates for training and the start dates for
the first job. For trainees who had not found a job within the sample period, the
time-to-first-job variable was truncated (censored) at February 1992, and this
censoring was taken into account in model estimation. Constructing a measure
of the time to first job was more difficult for the comparison group. For this
group, we had a continuous measure of time in unemployment up until the third
quarter of 1990; subsequently, we observed the group's employment status only
at discrete points in time (quarterly) over a one-year interval. The issue is that
when an individual's employment status first changes from one quarter to the
next, we must infer when, within a three-month period, the individual would
find a job.

A number of assumptions may be used to estimate the commencement of
employment. First, we can treat the unemployment duration reported by the
comparison group in the third quarter of 1990 as being representative of the
underlying distribution of incomplete unemployment spells. By appealing to
steady-state assumptions, we can estimate the distribution of completed spells of
unemployment by doubling the duration of incomplete spells reported (see
Salant 1977). This assumption is fairly strong, but not absurd for the Mexican
data. Revenga and Riboud (1993) show that, in fact, the distribution of com-
pleted unemployment spells in the ENEU is remarkably similar to that inferred
from the distribution of incomplete spells.

A second approach is to exploit the panel nature of the ENEU data to identify
the first quarter in which an individual's employment status changes (that is,
when the individual finds a job) or, if the individual remains unemployed at the
end of one year, to code the unemployment spell as censored. To compute the
time to first job, we can assume that the job was found at the end, in the
middle, or at the beginning of that interval. This corresponds to adding 3, 1.5,
or 1 month(s) to incomplete unemployment spells first reported in the third
quarter of 1990, plus the number of subsequent full quarters of unemploy-
ment.

Both approaches, and all three start-time assumptions, yielded similar results,
namely, that the time to first job is always shorter for the trainees than for the
comparison group. The assumption that the job is found at the beginning of the
interval produces the lowest time to first job for the comparison group, as might
be expected. The results reported below are based on the second approach,
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which uses the most stringent start-time assumption (job found at the beginning
of the interval).5

We corrected for selectivity bias by applying to the unemployed sample the
same criteria used to select trainees into the program. We first estimated an
equation for the probability of selection into PROBECAT, using the pooled trainee
and unemployed samples. This probit model relates program participation to
the criteria for which we have information: marital status, number of children
and economic dependents, education, and time spent in unemployment at the
selection point. We then limited the comparison group to "eligible" unemployed
individuals with a high predicted probability of program participation. The
cutoff point used to select these individuals was a predicted probability value of
0.6. All the employment results presented below are based on comparisons of
the trainees with the "matched" (selectivity-corrected) sample of unemployed
individuals who were eligible for, but did not participate in, PROBECAT.

Figure 1 plots survival curves for male trainee and matched comparison
groups using the raw duration data on the time to first job. These survival
curves, defined as a function of time t (in months), indicate the probability of
remaining unemployed t months after entering unemployment. We present sepa-
rate survival curves for those over age 25 and for those age 25 and under. The
survival curves clearly show that trainees exit unemployment more quickly than
do individuals from the comparison group: at three months, 62 percent of young
trainees have left unemployment compared with just 42 percent of the compari-
son group. The difference is more marked for the older trainees: 72 percent of
them have left unemployment within three months, compared with 33 percent
of the comparison group. We estimated that the average duration of unemploy-
ment for male trainees under 25 is 1.4 months shorter than that for the compari-
son group; for trainees over 25, the average duration of unemployment is 3.7
months shorter.

Figure 1 also shows survival curves for young men age 25 and under, both
with and without previous work experience. Young trainees with work experi-
ence exit unemployment more quickly than comparable individuals in the com-
parison group. However, for new entrants into the labor force, these patterns
are quite different, with some trainees exiting unemployment relatively quickly
and others remaining unemployed for a long time. About 39 percent of young
trainees without work experience remain unemployed twelve months after train-
ing completion. In contrast, all their young counterparts in the comparison
group exit unemployment by twelve months. Not surprisingly, for men under
age 25, we find that the average duration of unemployment for trainees exceeds
that for the comparison group by 1.5 months.

With the exception of age, these graphical comparisons do not control for
systematic differences in the demographic characteristics of the trainee and com-
parison groups. The unadjusted estimates may be misleading if unemployment

5. Results using the first approach and the more lax start-time assumptions are available on request.
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Figure 1. Survival Curves, Men

A. Men over age 25 B. Age 25 or less
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Source; Authors' calculations.
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duration is related to level of education attained or other individual and house-
hold characteristics.6 To address this potential problem, we estimated a Cox
proportional hazards model of unemployment duration on the pooled trainee
and comparison group samples. This model decomposes the reemployment
probabilities (the hazard rate) into a function of time (which is the same for all
individuals) as well as other regressors. This regression approach allows us to
investigate the impact of training on the time to first job, controlling for both
individual and group differences in age, level of education, years of prior work
experience, and household attributes.

Table 4 presents the Cox regression results for men. The estimated coefficients
on the indicator variables for training are both positive and statistically signifi-
cant in all cases, confirming the previous finding that trainees exit unemploy-
ment more quickly than their counterparts in the comparison group. The size of
this estimated coefficient suggests that the average duration of unemployment
for the comparison group is 30 percent longer than that for trainees.

Figure 2 plots survival curves for women in the trainee and comparison
groups by age group. Like their male counterparts, female trainees appear to
exit unemployment more quickly than women who did not undergo training. At
three months, 50 percent of female trainees age 25 and under have found em-
ployment, compared with 32 percent of the comparison group. For the sample
of young women, these differences disappear over the course of the first year;
after nine months the survival curves for trainees and the comparison group are
virtually identical. For the sample of older women, the difference between
trainees and the comparison group increases over time so that 75 percent of
trainees have left unemployment after twelve months, compared with just 47
percent of older women in the comparison group.

We also investigated the employment effects for women with different degrees
of attachment to the labor force. If training is enhanced by initial skill or educa-
tion endowments, we might expect training effectiveness to be diminished for
women with low attachment to the labor force because of skill obsolescence
(Mincer and Ofek 1982). To explore this hypothesis, we distinguished between
women who had worked sometime in the six months prior to training and those
who had been out of work for a longer period. In the selection process, prefer-
ence was given to individuals who had been unemployed for less than three
months. However, a number of participants surveyed (women in particular)
reported being out of work for a longer period. Some women may have been
drawn back into the labor force by the training program, and we attempted to
flag them under the group that was unemployed for longer than three months.
Figure 2 shows the survival curves for these two groups of women. In both
cases, trainees fare better than those without training. However, consistent with
the hypothesis of skill obsolescence, female trainees who have recently left em-

6. However, a parallel study shows that the only significant determinants of unemployment duration
in Mexico are age and having economic dependents (Revenga and Riboud 1993).



Table 4. Cox Regression Results for Men
Regression

Independent variable 1 2 3 4

Age -0.009 -0.007 -0.008 -0.007
(-1.595) (-1.297) (-1.551) (-1.261)

Years of schooling -0.016 -0.016
(-1.370) (-1.401)

Number of children -0.011 -0.008 -0.012 -0.010
(-0.349) (-0.269) (-0.394) (-0.307)

Dummy variablesa
Education

No formal 0.110 0.106
(0.284) (0.272)

Primary incomplete -0.168 -0.169
(-0.903) (-0.908)

Secondary incompleteb -0.015 -0.018
(-0.116) (-0.142)

Secondary complete -0.139 -0.137
(-1.200) (-1.184)

Higher secondary -0.031 -0.037
(-0.262) (-0.309)

University -0.296 -0.299
(-1.940) (-1.961)

Household head 0.318 0.311 0.315 0.309
(3.233) (3.154) (3.203) (3.135)

Prior work experience 0.737 0.742 0.777 0.775
(5.593) (5.612) (5.565) (5.538)

Training program
Participant 0.355 0.340

(4.101) (3.840)
Participant and unemployed six months or less 0.395 0.373

(4.034) (3.739)
Participant and unemployed more than six months 0.321 0.312

(3.380) (3.215)

Note: The dependent variable is the log of duration of unemployment, in months. There were 814 observations. t-statistics are in parentheses.
a. = 1 if condition holds, = 0 otherwise.
b. In Mexico there are six years of secondary education after primary school. The first three years are referred to as secondary education and the second three years

as higher secondary education.
Source: Authors' calculations from the 1992 PROBECAT survey and the 1990-91 ENEU.
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Figure 2. Survival Curves, Women
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ployment exit unemployment after training more quickly than do trainees reen-
tering the work force after a long inactive spell.

Table 5 presents the results for women of estimating a Cox proportional
hazards model of unemployment duration for the pooled trainee-comparison
group samples. The results suggest that differences in exit rates between trainees
and the comparison group disappear once account is taken of several individual
and household characteristics. The coefficient on the training program partici-
pant variable is close to zero. However, this result is due in large part to the
differential effects of strong, compared with weak, labor force attachment,
shown in figure 2. When an interaction term between training and duration of
prior unemployment is included in the Cox model, the results suggest that
women who enter training after a relatively short spell of unemployment exit
more quickly than those who do not undergo training; those who enter training
after a long spell out of the labor force exit more slowly.

Employment Probabilities over Time

We also compared the employment probabilities of trainees and the compari-
son group over progressively longer intervals of time. The ENEU reports the
labor market status of the unemployed sample at three, six, nine, and twelve
months after the third quarter of 1990 (when we first observe them). For PRO-

BECAT trainees, we used the start and end dates from their retrospective histories
to define variables for labor market status for comparable intervals of time after
the completion of training.

In tables 6 and 7 we begin with simple comparisons of the employment status
of trainees and the unemployed sample without adjusting for program selection
effects. These tables show the percentage of each group that reports being
employed at three, six, nine, and twelve months, separately by sex and by prior
work experience. Table 6 suggests that trainees, on average, are more likely than
the comparison group to be employed during the year following training. For
men, the difference is about 9 percentage points at three and six months and 5
percentage points at nine and twelve months. For women, the difference be-
tween trainees and the comparison group is somewhat smaller, averaging 4 to 5
percentage points over the year. In table 7 we differentiate between new labor
force entrants and those with previous work experience. These figures suggest
that training is much less effective for new entrants. Although trainees with
work experience are usually more likely to be employed than the comparable
individuals in the comparison group, trainees without work experience are
slightly less likely to be employed at three months and much less likely at twelve
months. A similar, but even more pronounced, pattern is found in the samples
for women.

This example highlights the importance, in program evaluations, of control-
ling for group differences in demographic characteristics. As we noted earlier in
the methodology section, simple comparisons can be very misleading if trainees
differ systematically from the comparison group. In this case, the critical differ-



Table 5. Cox Regression Results for Women
Regression

Independent variable 1 2 3 4

Age -0.014 -0.014 -0.011 -0.011
(-1.866) (-1.867) (-1.467) (-1.481)

Years of schooling 0.005 0.004
(0 300) (0.240)

Number of children -0.002 -0.007 0.006 -0.0002
(-0.056) (-0.203) (0.160) (-0.001)

Dummy variables-
Education

No formal 0.949 0.876
(1.305) (1.208)

Primary incomplete 0.042 0.024
(0.212) (0.119)

Secondary incompleteb -0.017 -0.041
(-0.115) (-0.276)

Secondary complete -0.074 -0.109
(-0.490) (-0.727)

Higher secondary 0.125 0.123
(0.787) (0.769)

University 0.043 -0.0002
(0.187) (-0.001)

Household head 0.399 0.390 0.457 0.449
(2.970) (2.881) (3.427) (3.343)

Prior work experience 0.507 0.506
(4.731) (4.713)

Training program
Participant 0.012 0.071

(0.098) (0.543)
Participant and unemployed six months or less 0.236 0.314

(1.631) (2.078)
Participant and unemployed more than six months -0.153 -0.083

(-1.175) (-0.608)

Note: The dependent variable is the log of duration of unemployment, in months. There were 599 observations. t-statistics are in parentheses.
a: -1 if condition holds, = 0 otherwise.
b. In Mexico there are six years of secondary education after primary school. The first three years are referred to as secondary education and the second three years

as higher secondary education.
Source: Authors' calculations from the 1992 PROBECAT survey and the 1990-91 ENEU.
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Table 6. Employment Outcomesfor Trainees and the Unadjusted Comparison
Group
(percentage employed)

Time Men Women
interval Comparison Comparison
(months) Trainees group Difference Trainees group Difference

3 60 51 9 33 29 4
6 65 56 9 38 32 6
9 66 61 5 38 34 4

12 71 65 6 39 35 4
Note: The table uses the expanded definition of unemployment, in which the unemployed are defined

as those under age 55 who are not working, not studying, and not retired but are able to work (not sick or
disabled), regardless of whether they are actively searching for a job. Women who report being at home
taking care of the house are not counted as unemployed. The time interval is the period from the first
observation of the individual. These employment outcomes have not been adjusted for program selection
effects. Sample sizes are 1,138 for men and 1,000 for women.

Source: Authors' calculations from the 1992 PROBECAT survey and the 1990-91 ENEU.

ence between the two groups appears to be a much greater representation of new
labor force entrants in the comparison group. This and other group differences,
induced in part by program selection, are explicitly taken into account in the
following analyses.

We estimate probit models in which the probability of employment-at three,
six, and twelve months-is related to age, education, prior work experience,
unemployment duration, a set of seasonal dummy variables, and an indicator
variable for whether the individual participated in the PROBECAT program. Two
different models are estimated. In one specification, no attempt is made to
correct for selectivity bias, and the model is estimated on the pooled trainee and
unadjusted comparison group samples. In the second model, the potential selec-
tivity bias issue is addressed (as before) by pooling trainees with a "matched"
comparison group-unemployed individuals with high predicted probability of
program participation.

The effects of training on subsequent probabilities of employment are summa-
rized in table 8 for men and women. 7 First, consider the results for men. The
model without selectivity correction suggests that training produces a weak
positive effect on the probability of employment at three months and a zero
effect thereafter. Selectivity correction strengthens these results. The corrected
estimates show a statistically significant effect of training on the probability of
employment at three months, a smaller but still significant effect at six months,
but no significant effect thereafter.

For women, the effects of training on employment have a slightly different
pattern. When a continuous measure of education is used, the estimates without
selectivity correction show that training has no statistically significant impact on
the probability of employment. However, in specifications that include dummy

7. The probit regression results on which these estimates are taken are available from the authors.
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Table 7. Employment Outcomes and Work Experience for Trainees and the
Unadjusted Comparison Group
(percentage employed)

Time Trainees Comparison group
interval With work No work With work No work
(months) experience experience Difference experience experience Difference

Men

3 65.0 32.2 5.0 60.0 34.6 -2.4
6 70.6 35.7 0.8 69.8 33.1 2.6
9 71.2 37.4 -2.0 73.2 40.4 -3.0

12 76.4 40.9 1.9 74.5 49.3 -8.4
Women

3 43.3 15.1 10.9 32.4 23.8 -8.7
6 50.0 17.4 14.8 35.2 28.6 -11.2
9 50.0 19.0 16.7 33.3 34.5 -15.5

12 50.2 21.6 15.9 34.3 36.9 - 15.3

Note: The table uses the expanded definition of unemployment, in which the unemployed are defined
as those under age 55 who are not working, not studying, and not retired but are able to work (not sick or
disabled), regardless of whether they are actively searching for a job. Women who report being at home
taking care of the house are not counted as unemployed. The time interval is the period from the first
observation of the individual. These employment outcomes have not been adjusted for program selection
effects. Sample sizes are 1,138 for men and 1,000 for women.

Source: Authors' calculations from the 1992 PROBECAT survey and the 1990-91 ENEU.

variables for different levels of education, the selectivity-corrected estimates
show a positive, statistically significant training effect. Prior experience also
appears to be an important determinant of whether training is effective for
women. In results not reported here, we find that training has a significantly
positive effect on employment at three, six, and twelve months for women with
prior work experience but has a negative and statistically significant training
effect at three and twelve months for those without work experience. 8

To summarize, participation in PROBECAT appears to affect subsequent em-
ployment probabilities of trainees but does so in quite different ways for men
and women. For men, it increases their probability of being employed up to six
months after the program but does not have an effect thereafter; this result,
taken together with the previous finding that male trainees find jobs more
quickly, suggests that they tend to be employed for a greater proportion of the
post-training period than the men in the comparison group. For women, train-
ing appears to raise employment probabilities only for those with prior work
experience, but, unlike with men, this positive training effect persists over the
year. In contrast, women without any work experience benefit relatively little, if
at all, from training.

8. A substantial proportion of the female trainee sample had no prior work experience. To investigate
the potential importance of this variable, we modified the specification of the employment equation to
include an interaction term between training and a dummy variable for prior work experience. The
results of this model specification are available from the authors.
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Table 8. The Estimated Effects of Training on Employment
(difference in predicted employment probabilities)

Model with education Model with continuous
dummy variables school variable

Unadjusted Adjusted Unadjusted Adjusted
Time interval comparison comparison comparison comparison
(months) group group group group

Men

3 0.055*** 0.084** 0.072** 0.098**
6 0.011 0.055*** 0.033 0.077t*

12 0.008 0.042 0.015 0.050
Sample size 1,138 943 1,138 943

Women

3 0.048 0.089** 0.052 0.054
6 0.069t* 0.130t* 0.055 0.066***

12 0.061*5* 0.109** 0.053 0.056
Samplesize 1,000 916 1,000 916

* Denotes statistical significance at the 0.05 level.
* * t Denotes statistical significance at the 0.10 level.
Note: Values are the estimated differences in predicted employment probabilities due to participation

in training. The "unadjusted comparison group" columns are based on a probit model estimated on the
pooled trainee and unadjusted comparison groups. The "adjusted comparison group" columns are based
on a probit model with selectivity correction in which the matched comparison group is selected from the
comparison group sample according to selection criteria used for trainees.

Source: Authors' calculations from the 1992 PROBECAT survey and the 1990-91 ENEU.

IV. MONTHLY EARNINGS, HOURS OF WORK, AND HOURLY WAGES

The above analysis suggests that PROBECAT training has a positive but mode-
rate impact on the post-training employment rates of participants. The next step
is to investigate whether PROBECAT training also translates into an increase in
the post-training earnings of participants.

Data and Summary Statistics

The data set used was constructed from the retrospective PROBECAT survey
and a comparison group drawn from two ENEU unemployed cohorts. The first
cohort included individuals who were unemployed in the third quarter of 1990
and were tracked for twelve months. The second cohort included individuals
who became unemployed in the fourth quarter of 1990 and were not in the first
cohort; for this latter cohort, only nine months of information were available.
We pooled all observations reporting positive (and usable) earnings at any time
during the period of the PROBECAT survey and during the twelve- or nine-month
interval in the case of the comparison group.9 The data set thus contained
multiple observations on each individual-observations for every job spell expe-

9. We define usable data as less than 5 million pesos of positive monthly earnings and less than 85
hours of work a week.
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Table 9. Monthly Salary, Hours Worked, and Hourly Wage for Trainees and
the Comparison Group
(average)

Men Women

Comparison Comparison
Outcome variable Trainees group Trainees group

Monthly earnings (1,000 pesos) 681.59 637.67 531.85 571.52
Work hours per week 45.81 43.59 42.77 39.51
Hourly wage (1,000 pesos) 3.984 4.016 3.476 4.198
Sample size 1,212 1,051 681 300

Source: Authors' calculations from the 1992 PROBECAT survey and the 1990-91 ENEU.

rienced by trainees and for every quarter in which individuals in the comparison
group were observed to be employed.

The final data set contained 1,212 trainee observations and 1,051 compari-
son observations for men, and 681 trainee observations and 300 comparison
observations for women. To accommodate the specific structure of this data set,
we created (and included) two kinds of variables. The first is a variable for the
number of months between the date salaries are reported and time to, which is
either the completion of training or the initial date of unemployment for the
comparison group. The second is a set of quarterly dummy variables to account
for inflation in salaries over the base period.

Means of the three outcome variables for men and women are reported in
table 9, separately for the trainee and comparison samples. On average, male
trainees report monthly earnings of approximately 682,000 pesos, compared
with 638,000 pesos for the comparison group. In other words, earnings of
trainees are about 7 percent higher than those of the comparison group. How-
ever, higher earnings may partly reflect inflation because trainee salaries include
those reported in the first quarter of 1992, whereas comparison group salaries
end in the third quarter of 1991. Trainees also report slightly higher hours
worked-45.8 hours a week compared with 43.6 hours for the comparison
group. Finally, the hourly wage of 3,984 pesos for trainees is slightly lower than
the 4,016 pesos estimated for the comparison group.

In the women's sample, trainees report monthly earnings that are about 7
percent lower than those of the comparison group: approximately 532,000
pesos versus 572,000 pesos for trainees and the comparison group, respectively.
Like their male trainee counterparts, women trainees who worked did so for
three hours longer a week than women in the comparison group. However, their
hourly wage was about 700 pesos less than the wage received by the women in
the comparison group.

Overall Program Effects

We analyzed the separate effects of training on the logarithm of monthly
earnings, hours worked per week, and the logarithm of hourly wages. Each of
these outcome measures was regressed on a vector of explanatory variables,
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including a quadratic measure of potential work experience, level of education,
prior work experience, unemployment duration at time 0, quarterly dummy
variables, and an indicator variable for whether the individual was a participant
in PROBECAT training. We also experimented with interaction terms between
training and levels of education to see if training effects would vary across
different educational levels (the results are reported below).

In this set of analyses, we follow the statistical adjustment suggested by Heck-
man (1979) to correct for selectivity bias from nonrandom selection into the
training program. As before, we first estimated a probit model that related
program participation to the selection criteria for which we had data-marital
status, number of children, education, and time unemployed prior to training.
We then used the probit estimates to compute an inverse Mills ratio for all
individuals-both trainees and the unemployed comparison group-and in-
cluded this variable as a regressor in the outcome equations to correct for
selectivity bias. This adjustment, however, does not address a potentially impor-
tant second source of bias that arises because earnings outcomes are observed
only if the person has a job. We note, but defer to future research, the difficult
task of jointly modeling the two sources of selectivity bias.

Table 10 summarizes the overall impacts of program participation for men
and women.'I The first model specification in table 10 is a simple ordinary least
squares (OLS) regression. The second is a model that corrects for nonrandom
selection into the PROBECAT program. The reported coefficients for monthly
salary and hourly wage may be interpreted as the average percentage change in
the variables attributable to the individual's participation in PROBECAT. The
coefficients for hours of work per week are mean changes attributable to partici-
pation in training.

In the raw data, male trainees reported monthly earnings that, on average,
were 7 percent higher than those of the comparison group. Results of the simple
OLS model specification in table 10 indicate that, without selectivity correction
for program participation, the monthly earnings of male trainees are 10.8 per-
cent lower than those of the comparison group. This result suggests that the two
groups have very different attributes. In the model that corrects for selectivity
bias (and these group differences), this earnings differential is now reversed. The
selectivity-corrected estimates show that the monthly earnings of trainees are
17.7 percent higher than the earnings of the comparison group, a difference that
is statistically significant.

The results also suggest that training is associated with increased labor supply
for the men's sample. In the raw data, trainees reported working about two
hours more a week than individuals in the comparison group. The estimated
coefficient for hours of work in the regression without selectivity correction
(simple OLS) reveals no significant differences between the two groups in the

10. The full set of results is available on request.
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Table 10. Summary of the Effects of Participation in the Training Program

Men Women

OLS model OLS model
corrected for corrected for

Simple OLS selectivity Simple OLS selectivity
Variable model bias model bias

Log of monthly earnings -0.108 0.177 -0.122 0.033
(-3.26) (2.19) (-2.42) (0.25)

Work hours per week 0.978 7.796 4.484 6.234
(1.32) (4.32) (4.19) (2.06)

Log of hourly wage -0.095 -0.007 -0.261 -0.105
(-2.61) -0.07 (-4.48) (-0.68)

Note: t-statistics are in parentheses.
Source: Authors' calculations from the 1992 PROBECAT survey and the 1990-91 ENEU.

number of hours worked. However, the model corrected for selectivity bias
shows that trainees supply, on average, 7.8 more hours per week than the
comparison group once a correction is included for selectivity. Similarly, in the
hourly wage results, selectivity correction reduces the negative effect of PRO-

BECAT on hourly wage as compared with the simple OLS model. In fact, the final
outcome of the selectivity correction is that there is no significant difference in
hourly wages between the two groups. Together, these results suggest that train-
ing, on average, raises monthly earnings of male trainees through a greater
supply of hours worked per week, not through higher hourly wages.

A similar pattern of training effects is found for women. In the aggregate data,
women trainees received lower monthly earnings and hourly wages, but worked
more hours per week, than the comparison group. In the OLS model, these
program effects on earnings, hourly wage, and hours worked are generally
statistically significant. In the model that corrects for selectivity bias, however,
many of these differences disappear. The only statistically significant effect of
PROBECAT is in the results for hours of work, which suggest that women trainees
work approximately six hours more a week than women in the comparison
group.

Training Effects by Level of Education

Thus far, we have assumed implicitly that program effects are invariant across
different groups of trainees. This may not be a good assumption if the effective-
ness of training is shaped by the initial skill endowments that trainees bring to
the program. If education helps trainees get more out of training, we would
expect training effectiveness to increase (at least over some range) with level of
education. We addressed this possibility by including interaction terms between
training and indicator variables for each level of education. As before, a separate
set of dummy variables for each level (except one) was included to control for
education effects common to both trainee and comparison groups.

Table 11 presents the results of estimating these expanded model specifica-
tions for men. To conserve space, we report results only for the models estimated
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Table 11. Results of Estimating Expanded Model Specifications for Men
Dependent variable

Explanatory variable Log monthly salary Work hours per week Log hourly wage

Constant 5.726* 42.587* 0.574*
General experience 0.023* 0.134 0.019*
Experience-squared -0.000* -0.004* -0.000*
Education
No formal -0.203* -1.024 -0.194
Primary incomplete -0.005 -0.797 0.003
Secondary incomplete 0.062 0.430 0.026
Secondary complete 0.165* -1.790 0.186*
Higher secondary 0.279* -0.704 0.295*
University 0.571* -0.455 0.555*
Education-training interaction
No formal -0.058 14.820 -0.485
Primary incomplete -0.063 9.101 * -0.270*
Primary complete 0.212* 8.409* -0.002
Secondary incompletea 0.267* 5.424* 0.161
Secondary complete 0.199* 10.132* -0.039
Higher secondary 0.171** 7.848* -0.029
University 0.045 2.769 0.032

Inverse Mills ratio -0.179* -4.650* -0.049
R2 0.157 0.054 0.145
Sample size 2,330 2,271 2,271

* Statistically significant at the 0.01 level.
* * Statistically significant at the O.OS level.
Note: These results are for the OLS model estimated with the selectivity correction. The regressions

include duration of previous unemployment, self-employment status, and time dummy variables.
a. In Mexico there are six years of secondary education following primary school. The first three years

are referred to as secondary education and the second three years as higher secondary education.
Source: Authors' calculations from the 1992 PROBECAT survey and the 1990-91 ENEU.

with the selectivity correction. Table 11 suggests that training has positive and
statistically significant effects on monthly earnings and hours of work by level of
education. In general, these earnings-and-hours effects exhibit an inverted-U
pattern, being lowest for the least-educated men, rising with years of education
to a peak at the secondary school level (seven to nine years of schooling), and
then declining for the most-educated individuals (those with postsecondary edu-
cation). For women (not reported here), the education-training interaction terms
are generally insignificant, suggesting that training effects on these outcomes are
broadly similar across educational levels.

The results for men-positive impacts on monthly earnings and hours worked
but no systematic effect on hourly wages-raise questions about whether train-
ing actually increases productivity, in which case one might expect higher hourly
wages, or whether it raises earnings by inducing greater work effort among
trainees.1I We believe the answer lies in the kinds of jobs that trainees find upon
completing training. The raw data suggest that, in relation to the comparison

11. These results do not appear to be specific to Mexico. An anonymous referee points out that similar
findings have been reported in evaluation studies of U.S. training programs.
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group, a higher proportion of trainees eventually find jobs in large enterprises.
For the sample as a whole, employment in large firms is associated with longer
hours of work per week and higher monthly salaries, which may partially ex-
plain the results that we find. To explore this hypothesis more rigorously, we
estimated an ordered logit model for the probability of employment in ten
(increasingly larger) firm-size categories. As regressors, we included measures of
experience, duration of previous unemployment, time dummy variables, and an
indicator variable for participation in PROBECAT.

Table 12 reports the results for three different model specifications: training
by itself, training interacted with a quadratic measure of years of education, and
training interacted with indicator variables for each level of education. All three
specifications suggest that trainees are more likely to find jobs in larger firms
than are individuals in the comparison group. The fully interacted model specifi-
cation reveals an inverted-U pattern of effects by level of education, similar to
the previous findings for earnings and hours of work. In short, PROBECAT ap-
pears to raise trainees' monthly earnings and hours of work by facilitating their
entry into larger firms offering higher pay and more stable, full-time employ-
ment. PROBECAT may achieve this result either by retraining the unemployed in
skills for which there is demand-that is, through a matching effect-or by
making them more trainable-that is, by providing them with learning skills.
PROBECAT may also indirectly affect future earnings potential by placing trainees
in larger firms that tend to provide more on-the-job training.12 The trainees will
have to be followed over a longer time period for us to verify this hypothesis.

To summarize, the results suggest that participation in PROBECAT increases
monthly earnings of male trainees and that this occurs primarily because of their
increased hours of work. The disaggregated analysis by educational level reveals
that this effect varies with the level of education attained. The effects of training
on monthly earnings are largest for those with secondary education (seven to
nine years of schooling). The effects of hours of work are large and positive for
most groups, except possibly for those with the lowest and highest levels of
education. For women, there is some evidence that work hours are increased by
training, but these do not translate into higher monthly earnings. Unlike their
male counterparts, the earnings-and-hours effects of training do not vary by
level of education. The results also suggest that, for men, program participation
increases the probability of finding employment in a large firm. Because large
firms tend to pay higher wages, provide more training opportunities, and thus
have steeper earnings profiles, finding a job in a large firm is likely to imply
increased earnings opportunities over time for trainees in relation to the compar-
ison group.

12. Estimates based on the 1988 National Employment Survey show that the proportion of workers
receiving training in the workplace varies from 5 percent in microenterprises to 23 percent in large firms
employing more than 250 workers.
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Table 12. The Probability for Men of Post-Training Employment in Larger
Firms

Maximum likelihood ordered logit model

Explanatory variable 1 2 3

Education
No formal -0.262 -0.163 -0.229
Primary incomplete -0.014 0.102 -0.051
Secondary incompletea 0.289* 0.236** -0.092
Secondary complete 0.202** 0.189 0.095
Highersecondary 0.517* 0.633* 0.541*
University 0.482* 0.986* 0.845*
Trainee
Dummy (1,0) 0.786*
Interaction with education 0.246*

Education-squared -0.017*
No formal education -0.236
Primary incomplete 0.827*
Primary complete 0.707*
Secondary incomplete 1.314*
Secondary complete 0.893*
Higher secondary 0.688*
University -0.057

Inverse Mills ratio -0.354* -0.282* -0.338*

* Statistically significant at the 0.01 level.
* * Statistically significant at the 0.05 level.
Note: The dependent variable is firm-size category. The model estimates the probability of employ-

ment in ten (increasingly larger) firm-size categories. The regressions include quadratic specification of
general experience, the duration of previous unemployment, and time dummy variables. The sample size
is 2,330 observations.

a. In Mexico there are six years of secondary education following primary school. The first three years
are referred to as secondary education and the second three years as higher secondary education.

Source: Authors' calculations from the 1992 PROBECAT survey and the 1990-91 ENEU.

V. THE COST-EFFECTIVENESS OF PROBECAT

What do these findings imply about the cost-effectiveness of PROBECAT? To
answer this question, we focus on two of the more significant labor market
outcomes identified in the previous analyses: first, the impact of program partic-
ipation on the speed with which trainees find jobs, and, second, the impact of
program participation on monthly earnings. These two impacts, and their impli-
cations for the benefit streams associated with program participation, are com-
bined with cost estimates to arrive at some back-of-the-envelope calculations on
the cost-effectiveness of PROBECAT.

We include the direct training costs as well as the indirect costs associated with
participation in the program. Direct costs are costs for instructors, training
materials, and program administration. From data provided to us by the Secre-
taria del Trabajo y Previsi6n Social, the average operating cost per course com-
pleter in 1991 was about 350,400 pesos. Indirect costs are measured in terms of
search time forgone by joining the training program. We assume that at time to
each unemployed worker faces two possible strategies: immediately initiate a job



Revenga, Riboud, and Tan 273

search (the strategy for the comparison group), or enter a training course and
thus delay a job search by the length of the course (the strategy for the trainees).
From our previous analysis, we know that a job search after training is shorter
on average (by about 2.5 months) than a job search without training (the case
for the comparison group). However, we must also take into account the costs of
deferring a search when trainees participate in PROBECAT. Thus, we calculate
indirect costs for trainees by adding to search time the time spent in training (an
average of 2.9 months). The benefit measures are calculated from the previous
estimates of the effects of training on monthly earnings. Monthly earnings are
predicted for trainees and the comparison group using sample means of all
regressors.

Table 13 summarizes the calculation of these cost and benefit measures. The
first and third columns show the mean duration of search for the trainee and
comparison groups, respectively. The difference between the two columns mea-
sures the decrease in search time (the employment effect) attributable to the
program. The second column adds the average duration of training (2.9
months) to the search time for trainees. The fourth column reports the difference
in total time out of work for the two groups. For male trainees, participation in
PROBECAT increases the total time to first job (search plus training time) by 0.4
months in relation to the comparison group, whereas for female trainees, train-
ing increases the total time to first job by about 1 month. Note, however, that
the figure for women hides very substantial differences by demographic group.
For women with prior work experience, training reduces the time to first job by
1.1 months (even when we include job search delay because of training).

On the benefit side, the fifth column of table 13 reports the estimated wage
effect of training. The sixth column reports the corresponding predicted
monthly wage evaluated at sample means. The positive wage impact attributa-
ble to training is quite large for men, averaging about 152,000 pesos. Although
predicted wages for female trainees are slightly higher than for the comparison
group, the difference is not statistically significant.

The calculation of the net benefits of the training program is shown in table
14. The first column shows the direct, average cost of providing training-
350,400 pesos per trainee. (The training stipend is not taken into account as it is
simply an income transfer and not an economic cost.) The second column is the
indirect cost of training, which is the monetized value of incremental job search
costs (forgone earnings) associated with attending training, valued at the aver-
age wage of the comparison group (that is, the wage trainees would have re-
ceived had they not participated in PROBECAT). On average, these indirect costs
are about 196,000 pesos for men and 435,000 pesos for women. The fourth and
fifth columns summarize the benefits of training associated with increased wages
over three months and twelve months, respectively. The final two columns show
the net benefit (benefits minus costs) associated with participation in the training
program.



Table 13. Summary of the Effects of the Training Program
Average duration of searchfor employment Predicted monthly

(months) Difrnei iewage-
Trainees Difference in time (thousands of pesos)Traznees ~~~~~~to first job for

Excluding Including trainees and com- Compari-
Trainee training training Compari- parison group Wage son
type period perioda son group (months) effectb Trainee group

Men 4.0 6.9 6.5 0.4 0.27 642 490
NJ Women 5.9 8.8 7.8 1.0 0.02 444 435

Note: The samples included 881 male trainees and 845 female trainees and 371 men and 189 women in the comparison group.
a. The average duration of the training period is 2.9 months.
b. The wage effect, In W, - In W,, is the coefficient on the training variable from a regression of log monthly wages on experience, experience squared, education,

quarterly dummies, self-employment status, duration of unemployment prior to training or first observation, prior experience, and interactions for training and
education status and for training and age.

c. Predicted monthly wages at sample means from the same wage regression as the wage effect.
Source: Authors' calculations from the 1992 PROBECAT survey and the 1990-91 ENEU.



Revenga, Riboud, and Tan 275

Table 14. Costs and Benefits of the Training Program
(thousands of pesos per trainee)

Benefits (increase in
monthly wage com-

pared with that of com-
Costs parison group) Net benefits

Trainee Direct Search Total Over 3 Over 12 Over 3 Over 12
type costs costsa costs months months months months

Men 350.4 196.0 546.4 456.0 1,824.0 -90.4 1,277.6
Women 350.4 435.0 785.4 27.0 108.0 -758.4 -677.4

Note: The samples included 881 men and 845 women.
a. The additional time trainees take to find a job because of training times the opportunity cost of that

time, which equals the comparison group's wage, that is, the wage trainees would have received without
training.

Source: Authors' calculations from the 1992 PROBECAT survey and the 1990-91 ENEU.

These estimates, although very crude, nonetheless suggest the following find-
ings: for men, the benefits of program participation outweigh the costs within a
year of finishing training; for women as a whole, the costs exceed the benefits of
training. As the previous analyses showed, however, there are substantial differ-
ences in outcomes depending upon whether women enter training with or with-
out prior work experience. For women with work experience, benefits from
earlier employment clearly offset the costs of participation in the program.

VI. CONCLUSIONS

This evaluation of Mexico's PROBECAT sought to measure the impact of train-
ing on the employment and earnings of participants. Training outcomes were
estimated by comparing PROBECAT trainees with a comparison group of unem-
ployed individuals.

On the whole, the results suggest that PROBECAT was fairly effective in short-
ening the duration of unemployment for certain target groups, namely the
trainees with prior work experience (both men and women). It also appeared to
have improved the likelihood of employment for participants over a longer
period of time. Compared with those who did not participate in the program,
male trainees were more likely to be employed three and six months after train-
ing; female trainees with prior work experience also benefited, but unlike the
case with male trainees, these positive employment effects appeared to have
persisted over a full year. As for earnings, the evaluation suggests that program
participation raised the post-training earnings of men but not of women. For
male trainees, these earnings effects varied systematically by level of education,
being greatest for those with seven to nine years of schooling. Finally, for both
men and women, training induced an increase in the number of hours worked
per week.

The disparity of training outcomes across different demographic groups indi-
cated that the unemployed constitute a very heterogenous group and, conse-
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quently, that eligibility criteria used for program participation can have impor-
tant implications for the program's cost-effectiveness. In the specific case of
Mexico, the analyses suggested that PROBECAT'S selection criteria should be
modified to target those demographic groups most likely to benefit from the
program-the unemployed with prior work experience, slightly older workers
(over 25 years old), and those with six to twelve years of schooling. For certain
other groups-for example, the young, new entrants into the labor force, and
those with low levels of education-it may be more appropriate for the govern-
ment to provide adult basic education, facilitate return to school for the young,
or introduce firm-based apprenticeship programs to give work experience to
new entrants in the labor market.

More broadly, our study confirms that program evaluation results can be very
sensitive to the way in which training effects are measured. One key source of
bias is that arising from nonrandom selection of participants into the training
program. In our evaluation of Mexico's PROBECAT program, we sought to cor-
rect for this one source of selectivity bias by using a variety of statistical meth-
odologies. Several statistical issues remain, and future evaluations should en-
deavor to address them both through collection of better comparison group data
and through more rigorous econometric modeling. These evaluations should
also focus on other dimensions of PROBECAT not investigated here-training
duration, type of training, the mix of theory and practice, and the relative
effectiveness of different training providers.
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The Distribution of Subsidies through
Public Health Services in Indonesia, 1978-87

Dominique van de Walle

Indonesia has made great progress during the past fifteen years in enhancing the com-
mand of the poor over privately provided goods, such as food, clothing, and housing.
Has similar progress been made in improving their access to publicly provided social
services? The article looks at how the use of health services and the incidence of
subsidies in the health sector varied across socioeconomic groups in Indonesia in 1987.
It also examines how the distributions of utilization and subsidies altered between 1978
and 1987. The findings indicate that changes in utilization patterns and in the incidence
of subsidies have been pro-poor. Disparities in access and utilization have diminished.
However, public spending on health care is not yet well targeted.

There is an emerging consensus that poverty reduction and human development
call for the expansion of access to certain publicly provided social services, such
as basic education and health care.1 Both privately and publicly provided goods
and services matter for well-being. But increasing concern about this role of the
public sector raises the issue of how the benefits of public spending are
distributed.

Many public services are publicly provided private goods, and for them,
utilization is the key determinant of benefits derived. Measuring utilization
clearly requires going beyond aggregate social indicators such as infant mortality
rates. Household-level data sets reveal how the utilization of, for example,
public health services varies with other aspects of living standards, such as
consumption of private goods, and with other relevant household characteris-
tics, such as urban or rural location and region of residence.

Patterns of utilization incidence are the outcome of the interlinkage of public
sector inputs and household behavioral responses. At the household level, deci-

1. This view has been recently articulated in Dreze and Sen (1989), UNDP (1990), World Bank (1990).
On the relative importance of income poverty reduction and public services in promoting human develop-
ment, see Anand and Ravallion (1993).
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sions are influenced by household endowments, the prices faced, and various
exogenous characteristics of households and individuals. The key determinants
in the choice of a health facility are the full cost of using the facility (comprising
the price charged, transport costs, and forgone income), the quality of the
medical care, and any disutility incurred. Utilization and distributional out-
comes are thus influenced by public sector decisions affecting these variables,
including aggregate resources spent on the sector, allocation within the sector,
the degree of private financing, pricing policies, and the organization of sector
inputs.

This article looks at three specific empirical questions related to the public
health care system in Indonesia. First, how does the utilization of different
services vary by household living standards? A key point here is whether there is
evidence of self-selection: do the nonpoor opt out of the public health care
system? Second, what is the combined effect of utilization and pricing policy in
determining the incidence of public health care subsidies? Third, how have the
answers to the first and second questions changed over time?

These questions are particularly pertinent for Indonesia. The country made
great progress in alleviating income poverty during the 1980s; the incidence of
poverty is estimated to have declined from 40 percent in 1980 to 22 percent in
1987 (Ravallion and Huppi 1991; World Bank 1991b). But there has been some
concern that improvements in certain social indicators (such as infant mortality
rates and life expectancy) have not kept pace with those in the poverty measures.
In particular, have increases in the incomes of the poor been commensurately
matched by greater access to and utilization of health and education services
(World Bank 1991a)?

The period from the late 1970s through the 1980s in Indonesia is particularly
interesting because it coincides, first, with substantial declines in income poverty
and, second, with considerable emphasis by the government on primary health
care (World Bank 1991a, 1991b; Yahya and Roesin 1990). Large investments
were made and substantial initiatives were begun in the primary health care
system, including the integrated family planning and health post (posyandu)
system. Progress in these areas may have come under threat in the mid-1980s,
when Indonesia sustained various external shocks. The shocks led to substantial
deterioration in the external terms of trade and a subsequent macroeconomic
adjustment program involving, among other things, cuts in public expenditures,
although (in relation to other sectors) spending on social services appears to
have been somewhat protected (see World Bank 1993).

A limited set of policy instruments is typically available for alleviating poverty
in developing countries. A long-standing concern in Indonesia has been the
effectiveness of health sector expenditures in reaching the poor. Of special inter-
est is identification of the intrasector services and facilities that can best be used
to target in-kind transfers to the poor.

Section I discusses Indonesia's health care system and summarizes key policy
issues of relevance for the study. The main methodological issues are addressed
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in section II. Section III looks at the utilization of health care facilities across
various groups in 1987 and how it has changed since 1978. Section IV examines
the incidence of public expenditures in the health sector, again starting with an
analysis of the situation in 1987 and then turning to how it has changed since
1978. Finally, section V offers conclusions.

I. THE SETTING

Indonesia's health care problems are dominated by communicable diseases
(such as malaria and tuberculosis), respiratory and diarrheal diseases, and inju-
ries. Maternal and perinatal morbidity is high, as are anemia and vitamin and
micronutrient deficiencies. Indonesia's health profile is widely seen as requiring
a significant continuing role for public intervention.

Overall public spending in Indonesia is very low in the health sector (Griffin
1992; World Bank 1991a). Although it has risen considerably from its 1975
level of about 0.2 percent of gross national product (GNP), in 1985 it still
remained under 1 percent of GNP-below the Asian mean of 1.3 percent of GNP

(Griffin 1992). In addition, government per capita spending on health declined
by about 25 percent between 1982/83 and 1987/88, although it has increased
again since then (Ministry of Health 1991b). At least half of total public outlays
are disbursed to hospitals. Private spending accounts for more than half of total
expenditures on health.

District, provincial, and central governments all contribute to the funding of
Indonesia's public health care system. However, the center is by far the main
source of funding through its routine and development budgets and various
grants and subsidies. The political economy of health sector budget allocations
to the regions is unclear. Most of the allocations seem to be dictated by an
underlying view of egalitarianism with respect to inputs. But the result is not
necessarily an equitable interregional distribution of outcomes. For example,
INPRES grants-central transfers to the regions intended for primary health
care-are based on one of three criteria: population size, number of villages, or
equal absolute amounts to each region (World Bank 1993). The distribution of
funding can also be partly explained by past investment decisions. Large, spe-
cialized hospitals, built at a time when development dogma championed such
investments, engender important commitments to future recurrent expenditures.

Whatever the political economy dynamics, outcomes in the way resources are
allocated across geographic areas are generally inequitable. On a per capita
basis, allocations from the center exhibit high variance across provinces. And
the individual components of the funding (excluding spending on salaries) tend
to be positively correlated with provincial per capita incomes and the capacity to
raise local revenue (World Bank 1991a). Griffin (1992) finds the distribution of
central government health resources to the provinces to be inversely correlated
with need as revealed by infant mortality rates.

Public treatment options include hospitals and the various facilities that make
up the primary health care system: health centers (puskesmas), subcenters
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(puskesmas pembantu), and integrated health and family planning posts (pos-
yandus). The health centers are intended to provide preventive and curative care
and to have a doctor in charge, with paramedics, nurses, and a midwife in
attendance. Health centers in Java have an average of 15 staff members, but in
the Outer Islands staffs are a fraction of that number (World Bank 1991a). A
handful of health centers provide inpatient services. Subcenters are headed by a
nurse or midwife, have small staffs, and offer curative and maternal and child
care. The integrated health and family planning posts are makeshift clinics set
up on a monthly basis in villages with support from the health centers and
village health volunteers. The goal of the health and family planning clinics is to
provide preventive services to children under five and to pregnant and nursing
women. Although the health system is designed to function on the basis of
referrals from the lowest service up, the sick tend to go directly to the highest
accessible tier, where better quality of both staff and equipment can be expected.

Medical care is also available from the private sector, consisting of traditional
medicine and modern health care services delivered by private doctors and pa-
ramedics (both are often public sector employees who set up private practice
after hours), polyclinics (private outpatient clinics), and private hospitals. 2 In
1985, 255 private hospitals provided 34 percent of all inpatient days. Many
private hospitals are maternity or industrial hospitals that cater only to company
employees and their families.

Access to facilities is likely to be an important determinant of the cost of
usage. In terms of health infrastructure, Indonesia had six hospital beds per
10,000 population in 1987. There were 5,639 public health centers, 17,382
subcenters, and 23,084 doctors for a population estimated at 172 million in
1987 (BPS 1990).

The availability of health facilities has improved considerably since the late
1970s. Although the number of hospitals (private and public) increased from
602 in 1978 to 703 in 1987, the number of beds just kept pace with population
growth. A better measure of progress is at the community and primary health
care level, where development began in earnest in 1978. By 1987 the number of
health centers had increased by 30 percent (from 4,353 in 1978/79), of subcen-
ters by 162 percent, and of physicians by 121 percent. The implementation of
the health and family planning post system was just getting under way in 1978.
In 1987/88 there were 13,754 government-trained paramedical graduates; in
1979/80 there were 2,789. During the same period the number of new govern-
ment health posts increased from 5,651 to 11,907, while Indonesia's population
grew by 17 percent (BPS 1983).

Despite these improvements, the availability of health services continues to
vary significantly across geographic regions and to be inequitable. In general, all
medical facilities are more readily accessible in urban areas. Although a majority
of villages now have access to integrated health and family planning posts, other

2. In some cases the outpatient units of public hospitals are also termed polyclinics.
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facilities remain sparse in rural Indonesia. The national hospital bed figure
quoted above masks large regional disparities. To illustrate, Jakarta, the wealth-
iest region, has 1.24 beds per 1,000 population, whereas Lampung, one of the
poorest provinces, has only 0.18. The average distance to a health center varies
widely across provinces, from 0.8 kilometers in Jakarta to 33 kilometers in Irian
Jaya. Health centers in those regions averaged 1.8 and 0.35 doctors per center,
respectively. Subcenters and health and family planning posts tend to be more
accessible, but average distances depend on location: in Jakarta the average
patient must travel 0.2 kilometers to reach a health and family planning post; in
Irian Jaya, 14 kilometers (World Bank 1991a).

The evidence suggests that travel time and costs in seeking medical care may
still be prohibitive for households in many of Indonesia's rural areas. One reason
is that population densities are uneven and extremely low in some parts of the
country. Such areas also tend to have low per capita incomes. Of course, these
circumstances are unlikely to attract private providers of health care.

The quality of medical facilities also varies markedly. Quality is often lower in
poorer, more isolated regions, taking the form of inadequate and unreliable drug
supplies, a narrower range of services, and fewer and less-qualified staff. For
example, public health centers in poor, remote areas often find it difficult to
attract and keep a trained doctor and so function without one.

Many observers have remarked on the low utilization rates of hospitals and
health centers (see World Bank 1991a). Distances appear to be an important
part of the explanation. Low utilization rates are also found to be correlated
with low regional per capita expenditure. And there is evidence linking low
quality with low utilization, as well. For example, the presence of surgical
services and specialist doctors in a facility has been shown to have a high positive
effect on utilization rates (World Bank 1991a).

In addition to the private time and transport costs entailed in traveling to
public facilities, Indonesians must pay for health care. A set fee of 300 rupiah
per health center visit covers consultation and three days' worth of drugs. Visits
to health and family planning posts are free. Hospitals charge a series of fees
differentiated according to whether inpatient or outpatient care is provided and,
for inpatient care, by the class of room. Additional charges are imposed for a
range of special services. In general, private facilities charge much higher fees.
Many public sector doctors and paramedics successfully charge significantly
higher rates in after-hours private practices. Their availability at more conveni-
ent times appears to partly explain the demand for their services.

Quality and travel times vary across expenditure groups. To what extent do
prices vary across expenditure groups? The government has made some at-
tempts to protect the poor from unaffordable health care fees. The fixed fee for
health centers is considered within the reach of most households. Provision of
low-cost beds is required of all public and private hospitals. The government has
also promoted the surat kataranaan lurah, an affidavit of indigence that poor
individuals who are sick can obtain from the village head. The surat exempts the



Table 1. Monthly Per Capita Expenditure on Health Care by Component, Area, and Household Consumption
Expenditure Decile, Indonesia, 1987
(rupiahs per month)

Decile'

Expenditure category and 1 10 Expenditure
geographic area (lowest) 2 3 4 5 6 7 8 9 (highest) elasticityb
Doctors

x All-Indonesia 1.90 5.06 6.13 8.03 8.23 10.73 19.44 25.49 39.64 86.04 1.85 (17.4)
Urban 7.27 10.13 15.47 26.72 33.65 25.95 37.34 47.11 73.27 116.62 1.40 (12.6)
Rural 1.53 2.94 5.29 7.10 8.22 8.06 8.80 16.08 20.81 63.29 2.05 (17.1)
Inpatient care
All-Indonesia 0.75 1.53 7.39 1.79 2.93 3.76 4.23 11.03 14.35 63.41 2.01 (6.9)
Urban 4.31 1.27 5.74 4.21 7.12 13.33 7.85 21.60 89.29 97.48 2.05 (5.6)
Rural 0.95 0.34 2.58 8.23 1.88 3.67 3.26 3.10 10.72 23.54 1.99 (4.0)
Nurses and midwives
All-Indonesia 0.25 0.77 0.75 1.53 2.21 1.90 3.35 7.47 9.45 10.03 1.93 (7.7)
Urban 1.95 2.02 1.96 6.72 10.47 7.29 11.04 7.92 8.84 6.81 0.82 (2.6)
Rural 0.15 0.97 0.38 0.29 1.62 2.60 2.14 1.99 5.96 11.38 2.47 (6.1)
Paramedics
All-Indonesia 4.68 7.29 7.07 9.21 8.65 9.57 8.52 9.27 8.74 6.27 0.10 (0.8)
Urban 5.55 4.93 3.77 4.03 3.56 2.93 5.08 2.47 1.58 2.12 -0.56 (3.7)
Rural 4.16 7.51 6.79 8.13 9.38 10.11 10.72 10.45 13.05 15.18 0.69 (7.4)
Birth control
All-Indonesia 0.06 0.15 0.29 0.44 0.46 0.25 1.17 1.20 1.02 2.09 1.67 (6.0)
Urban 0.02 0.36 0.43 1.60 2.07 1.81 1.29 0.90 2.37 3.70 1.98 (3.5)
Rural 0.04 0.21 0.06 0.43 0.54 0.47 0.28 0.52 1.08 0.71 1.65 (3.4)



Traditional healers
All-Indonesia 2.79 2.58 3.05 4.89 4.68 3.99 4.58 3.88 3.38 5.50 0.28 (2.4)
Urban 2.25 7.98 3.68 4.36 1.96 1.51 3.32 3.06 5.84 2.16 -0.14 (0.5)
Rural 3.08 2.75 2.79 2.88 5.11 3.66 4.35 4.80 4.75 6.36 0.51 (4.6)

Drugs prescribed by a doctor
All-Indonesia 1.09 1.76 3.35 3.23 5.74 7.41 16.91 24.34 40.27 98.42 2.40 (16.3)
Urban 5.95 8.17 14.76 38.80 36.43 35.19 42.59 68.48 82.50 161.97 1.66 (9.6)
Rural 1.13 0.97 2.66 2.50 2.08 5.34 4.72 9.40 14.26 49.85 2.37 (11.4)

Drugs not prescribed by a doctor
All-Indonesia 3.98 5.53 6.98 8.50 8.52 12.21 12.96 13.77 16.56 24.95 0.90 (12.8)
Urban 9.66 8.94 15.73 12.48 14.46 15.32 16.96 18.11 26.02 30.68 0.61 (8.1)
Rural 3.38 5.10 5.95 7.41 7.72 8.59 10.87 12.68 12.95 18.90 1.00 (12.9)

Other health goods and services
All-Indonesia 1.47 2.04 2.31 3.22 3.55 3.79 5.16 6.66 5.90 13.02 1.07 (15.2)
Urban 3.61 4.16 4.97 8.11 8.41 5.63 7.09 5.00 9.77 26.36 0.81 (4.5)
Rural 1.61 1.38 2.14 2.74 2.95 2.69 4.27 3.70 5.45 6.70 0.96 (8.3)

Total health care expenditures
All-Indonesia 16.95 26.71 37.32 40.85 44.96 53.61 76.33 103.11 139.31 309.74 1.43 (34.9)

t'i Urban 40.57 47.95 66.50 107.03 118.14 108.95 132.57 174.66 299.48 447.90 1.25 (14.7)
Rural 16.03 22.17 28.64 39.72 39.50 45.18 49.41 62.71 89.03 195.90 1.43 (27.3)

a. Deciles group persons by total household consumption expenditure per capita.
b. Expenditure elasticities were derived by an ordinary-least-squares regression of each health expenditure component on the decile mean per capita expenditure

level for each region, both variables in logs. Numbers in parentheses are t-ratios.
Source: 1987 SUSENAs data tapes.
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recipient from paying the fees associated with one medical treatment. However,
anecdotal evidence suggests that the surat is very little used.

There is also limited health insurance coverage under PHB (Perum Umum
Husada Bhakti; formerly, ASKES). This government-run insurance scheme covers
active and retired public servants and their dependents for treatment in public
facilities. Estimates of the number of people covered vary from around 10.5
million to 14 million for 1986 (World Bank 1991a). The scheme is financed
through a 2 percent levy on the base salaries of all government workers and the
pension payments of retired government workers. Those covered are rarely poor
(World Bank 1991a).

How important are private expenditures on health care? Table 1 presents
monthly per capita expenditures on health according to deciles of total house-
hold consumption per capita as recorded in the 1987 National Socio-Economic
Survey (SUSENAS). Absolute magnitudes are low. The bottom decile spent most
of its health care expenditure on non-doctor-prescribed drugs, paramedics, and,
in urban areas only, private doctors. In contrast, the highest expenditure compo-
nents for the top decile were doctor-prescribed medicines and private doctors.
Generally, the amounts increase with overall living standards, and they also
increase more than proportionately with consumption. (The elasticity of expen-
ditures in each category with respect to total consumption expenditure tends to
exceed one.) As a simple summary measure, the least-squares elasticities are
recorded in the last column.

The above observations suggest that in Indonesia potential patients choose
between subsidized public health care, where choice of quantity and quality is
limited, and unsubsidized private care, where choice is greater but at a higher
price (assumed here to include the full cost). Under certain conditions there will
then be an equilibrium in which the rich (whose perceived net benefits from
attending public facilities are assumed to be lower than for others) opt out of the
public health sector.3 However, access to private care may cost so much that the
demand for private health care becomes zero. For example, in many rural areas,
individuals, whether rich or poor, would have to travel very long distances-
with a high opportunity cost of time-to reach private facilities. In these circum-
stances, everyone opts out of the private sector.

A similar situation arises in choosing between different public services. The
highest levels-hospitals-dispense higher-quality care but are also more expen-
sive, both because of higher user fees and because they are scarcer and hence
entail greater traveling costs for most patients. Some self-selection across expen-
diture groups can be expected. Finally, the low quality of services and the
significant distances in some regions are likely to deter even the poor and result
in continued reliance on traditional medicine or self-treatment, neglect of pre-

3. For example, with additively separable utility between health care and other goods, declining
marginal utility of consumption, common preferences, and a competitive private sector, there will exist a
unique expenditure switch point below which people use only public facilities and above which they opt
for private care.
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ventive care, and delays in seeking treatment except in emergencies. Increased
availability of facilities, as well as higher living standards, can be expected to
relax some of these constraints and improve access to health care.

Il. THE METHODOLOGY

A household's standard of living depends on its command over both private
goods and the benefits derived from publicly provided goods such as education
and health care. Thus an assessment of the interhousehold distribution of the
benefits of public expenditures should compare the distribution of living stan-
dards without government spending with the distribution attained with publicly
provided services.

Commonly used indicators of living standards, such as household per capita
expenditures, exclude the monetary value derived from publicly provided goods.
However, for several reasons, these indicators provide only a rough approxima-
tion of the distribution that would be obtained prior to government interven-
tion. Household expenditures on private goods are influenced by what govern-
ments spend on public services. Public services may displace private spending:
for example, when outpatient care in a public hospital is provided at a subsi-
dized rate, people will spend less on private doctors. Public services may also
augment private spending: for example, subsidized schooling may encourage
households that might not otherwise send their children to a private school to
spend income on children's clothing. Furthermore, the distribution of living
standards is influenced by the outcomes (such as good health) of past public
spending. These effects are difficult to quantify. Here I follow common practice
in assuming that total household expenditure on privately supplied goods and
services ("consumption" for short) is an adequate proxy for living standards in
the absence of publicly provided goods. Thus the distribution of the benefits of
publicly provided goods and services across households ranked by consumption
is the basis for assessing the impact of public provisioning on living standards.

It should be pointed out that the study makes a risk-neutral valuation of the
subsidies. That is, it examines the transfer benefits, not the risk benefits, of
public provision of health care. Risk benefits depend on the availability of risk
markets, including insurance, and on how well these markets perform. It could
be argued that risk markets work less well for the poor, so that there are
potentially large risk benefits from public health care subsidies for the poor, and
for many of the nonpoor in rural areas. But there is no way of measuring this.

Benefit Incidence Analysis

Utilization is measured as the proportion of an eligible subgroup that makes
use of a health facility. The estimated unit costs to the government are then
attributed across households according to utilization patterns. This approach,
usually referred to as "benefit incidence" analysis, became popular in the late
1970s, spurred in part by the increased availability of and improvements in
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household-level surveys.4 The best-known applications for developing countries
are the studies of Malaysia by Meerman (1979) and of Colombia by Selowsky
(1979).

It is notoriously difficult to measure the benefits from publicly provided goods
and services (see Cornes 1992). The problems associated with the benefit inci-
dence approach are well documented (see, for example, Selden and Wasylenko
1992). Here, it may be useful to point out what are likely to be some of the more
important concerns in the present context. A key question has always been how
well the standard methodology approximates the distribution of the value of the
benefits. Utilization need not fully reflect the actual benefits derived from a
health facility. "Need,' as measured by reported illness, is often juxtaposed with
treatment received to judge equity of access and value of benefits. Yet when
medical need is based on whether the household reports a member as having
been sick in the prior week, there is no information about the severity of the
illness. It may be reasonable to assume that poor households tend to ignore
illnesses (out of necessity) more than rich households do. Chernikovsky and
Meesook (1986) also speculate that access to health services influences the re-
porting of illness because the likelihood of being treated encourages recognition
of poor health. In either case the assessment of the degree of need is biased, and
this impairs the ability to assess the distribution of health spending. The proba-
ble direction of the bias in recall will be to underestimate the needs of the poor.

Another weakness of the methodology is that all facilities dispensing a certain
type of service are treated identically. Yet differential quality of service is an
important characteristic of health care in Indonesia. This fact is relevant in
allocating subsidies in that the per-unit cost of a low-quality service will gener-
ally not equal that of a high-quality one, and the methodology will tend to
underestimate the disparities in how benefits are distributed.5 Policy implica-
tions may also be affected. Finally, the approach does not allow for the private
costs of participation. These are likely to be correlated with living standards and
so could be important in assessing results and the implications of incidence
estimates.

In estimating unit costs, this study (like most such studies) concentrates on
variable and semivariable or "recurrent" costs. It does not account for capital
costs. This omission may lead to biases in the qualitative results. Meerman
(1979) found that failure to account for public capital in Malaysia leads to
serious underestimation of the total community resources used to provide medi-

4. In contrast, "expenditure incidence" studies examine the question of who receives government
expenditures through, for example, being employed by the public sector (doctors, nurses, teachers, and
so on). For a detailed review of the past and present state of benefit incidence analysis, see Selden and
Wasylenko (1992).

5. The per-unit cost of a low-quality service may in fact be higher than that of a high-quality service if,
for example, low quality is the result of the costs of reaching the area in which the service is located. But
the costs of reaching the area may be the result of low public spending in the past. What time horizon to
use and how to treat the incidence of capital expenditures are problematic. In any case, the benefits of
health care subsidies will not be equal across regions.
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cal care. For example, allowing for imputed capital service costs in the Malaysia
data increased total costs per inpatient-day by 78 percent. Capital costs may also
matter to policy decisions. Higher-level services necessitate more costly capital
inputs and are likely to be used more by wealthier groups. Ignoring capital will
then result in an underestimation of the inequality in the distribution of public
expenditures. In addition, in allocating spending between sectors in the most
cost-effective way, total public costs will often be more relevant than recurrent
expenditures on their own. It is important to keep these points in mind when
drawing conclusions from the incidence estimates.

Implementation for Indonesia

The data used here are from Indonesia's 1978 and 1987 National Socio-
Economic Surveys (SUSENAS), which are detailed consumption surveys based on
large, nationally representative samples. These surveys provide the best source
of household-level data for Indonesia.6 It is therefore natural to use consump-
tion expenditures as the welfare indicator.

The analysis is carried out along two separate dimensions. At one level, an
attempt is made to provide a broad profile of utilization and of the incidence of
subsidies for 1987. Incidence analysis at one point in time attempts to estimate
how average benefits are distributed. It says nothing about whether increments
to public expenditures are well distributed or pro-poor. For example, the rich
may receive a large share of the inframarginal subsidies and the poor benefit
most from the marginal spending. One way to get at this is by comparing
incidence at two points in time. At a second level, the article attempts to charac-
terize the changes in incidence since the late 1970s. A study by Meesook and
Chernikovsky used the 1978 SUSENAS and the benefit incidence methodology to
examine the incidence of public health expenditures (Meesook 1984; Cher-
nikovsky and Meesook 1986). That study provides a benchmark for comparing
utilization incidence across income groups between the two dates.

The work by Meesook and Chernikovsky is based on the May subround of
the 1978 SUSENAS, covering 6,000 households. In 1987 the entire survey, com-
prising 55,000 households, was held during January. Overall, survey meth-
odologies and questionnaires are generally comparable across the two surveys.
Any dissimilarities are discussed in the text when they arise.

There is a worry that the timing of the surveys-May versus January-might
affect the results of the comparison over time. For instance, the incidence of
illnesses may vary from season to season, as may the opportunity cost of seeking
treatment, and this variability may differ across expenditure groups. Little is
known about seasonality in sickness, in health facility use, or in employment in
Indonesia. Nor is much known about the link between seasonality in employ-
ment and in agriculture. Indonesia is in an equatorial region with no real dry

6. For a description of total household expenditures in the SUSENAS surveys and of the data generally,
see van de Walle (1988).
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season (Walsh 1981). There appears to be some seasonality in agriculture, but it
varies significantly between and within islands. In addition, because Indonesia
has a well-diversified rural economy, seasonality in work is less likely to be
closely linked with crop seasonality than in many rural settings. Statistics on
average maximum and minimum temperatures, wind velocity, and relative hu-
midity across provinces and months indicate negligible differences between Jan-
uary and May (BPS 1990). Average rainfall tends to be lower in May, but this is
not systematic across regions. It seems unlikely that there is any significant
seasonal difference between May 1978 and January 1987, at least in the
aggregate.

The analysis of health costs and budgets in Indonesia is not straightforward,
for several reasons. There are numerous budgetary sources for the sector, and
numerous ministries, as well as foreign funds, contribute to overall expenditure.
But there is no central accounting system that keeps track of total spending, and
the composition of expenditures is not clear from accounting classifications of
outlays. Calculating total recurrent spending, let alone per-visit subsidies, is
therefore a complex task (see World Bank 1991a). With these difficulties in
mind, the article tries to follow the methodology detailed in Meesook (1984) as
closely as the available data permit.

Implementation of the approach requires that costs per visit be calculated
for the various public health facilities. The government spends on health care
through hospitals and the primary health care system, as well as on training
and communicable disease control. The study focuses on the apportionment of
the benefits of expenditures on hospitals and public health centers (including
subcenters) for which utilization is identifiable from the household-level
data.

The requisite data on health financing are taken from a careful compilation of
recurrent expenditures on public hospitals and health centers (World Bank
1991a). The same source estimated cost recovery to have been 3 percent of total
recurrent expenditures on the health center system and 19.9 percent of recurrent
expenditures on hospitals. These amounts are subtracted from recurrent expen-
ditures to get the net government subsidy. Finally, the numbers of yearly visits to
hospitals and to primary health centers are derived directly from the SUSENAS

and, together with the recurrent expenditure levels, are used to calculate per-
visit subsidies.

The earlier study (Meesook 1984) added up the 1980/81 routine budgets
from all government levels, assumed that about two-thirds went to health care
as an estimate of recurrent expenditures, and apportioned that amount between
hospitals and public health centers. Fees collected from users and ASKES insur-
ance were then subtracted to get the total yearly subsidy. Total annual visits to
different health facilities were assessed from the 1980 census.

One difficulty arises from the fact that hospital care is also provided by private
facilities in Indonesia. Public hospitals accounted for 66 percent of total inpa-
tient days and 72 percent of all outpatient visits in 1985 (72 percent of total
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hospital visits).7 The subsidy for each hospital visit is calculated to be Rp5,200
when no distinction is made between public and private hospitals. This appears
to be what was done by Meesook (1984) and thus provides the only basis for
comparison with her results.

A different approach is adopted in presenting subsidy incidence estimates for
1987. Although it is not possible to identify visits to public, as opposed to
private, facilities from the 1987 SUSENAS, this information is available from the
special health module included in the 1990 SUSENAS. Visits to public hospitals as
a proportion of total hospital visits derived from the 1990 data are given in table
2 and underlie the 1987 distribution of subsidies across consumption expendi-
ture deciles presented later. This is the first time that such information has been
available at the household level for Indonesia. Although the rich are widely
believed to self-select away from public facilities, table 2 provides little evidence
for this in rural areas. Indeed, the absence of any pattern across consumption
deciles in the rural distribution of total outpatient or inpatient visits to public
hospitals is striking. In urban Indonesia there is some evidence of a negative
correlation between the share of visits to public hospitals and consumption
levels. The rural numbers no doubt reflect lower rural densities and the conse-
quent lack of a feasible choice between public and private hospitals.

Hospital visits include both inpatient and outpatient care, and different sub-
sidy magnitudes are associated with each. In addition, as a proportion of total
hospital visits, inpatient visits tend to increase with consumption. The level of
each subsidy can be obtained by solving for x1 in the identity H = x 0 N 0 + x1 N1 ,
where H denotes the hospital budget net of user fees, xo is the average subsidy
to a hospital outpatient visit, x, is the average subsidy to one inpatient day, NO
stands for the number of public outpatient visits, and N, for the number of
public inpatient visits. N, and No are known from the SUSENAS, and H is also
known, as discussed earlier. An estimate of the outpatient-to-inpatient ratio of
the rate of subsidy (x0 /xi) is needed.

Several studies have evaluated unit costs for individual health facilities in
Indonesia.8 Unit costs are consistently found to vary widely across facilities.
This study is unable to take this variation into consideration and must therefore
average over various estimates. One study of a sample of 40 hospitals calculated
average unit costs in 1986/87 to be Rp3,593 for an outpatient visit and
Rpl2,803 for one inpatient day (Wirakartakusumah and others 1988).9 Data

7. Visits to public hospitals as a percentage of total hospital visits are calculated from Ministry of Health
data reported in table 2.4 in World Bank (1991a). The calculation is based on the total number of discharges
from hospitals and the total number of outpatient visits, and the proportion of those that were privare.

8. In these studies, unit costs are derived by adding up the individual cost components for a specific
service output. This method represents a very different approach from the one pursued here, but it shares
some of the same difficulties, including those encountered in collecting the data.

9. These are averages for class D and class C hospitals. Note also that the SUSENAS do not contain
details on the length of hospitalization episodes. Here I assume that each inpatient visit is worth one
subsidy amount.



Table 2. Public Share of Hospital Visits by Region, Type of Visit, and Household Consumption Expenditure Decile,
Indonesia, 1990
(percentage of total hospital visits)

Visits to public hospitals by Decilea All visits
geographic area and type of 1 10 to public
visit (lowest) 2 3 4 5 6 7 8 9 (highest) hospitals

All-Indonesia
All visits 68.72 76.60 61.76 69.70 64.41 55.17 62.20 64.57 63.99 53.65 61.16
Inpatient visits 57.87 78.80 67.22 82.92 77.74 73.94 66.57 71.91 67.00 52.82 65.83
Urban areas
All visits 62.45 49.20 56.10 50.54 59.98 62.58 49.79 64.16 56.74 39.47 54.38
Inpatient visits 75.48 83.40 79.93 63.74 64.78 69.25 55.59 60.80 52.31 45.61 59.36

Rural areas
All visits 56.99 80.69 68.94 72.88 69.35 75.59 67.39 57.16 77.22 68.06 69.58
Inpatient visits 68.47 53.48 75.04 65.32 82.51 82.37 71.90 67.38 74.80 68.88 71.67

Note: The numbers give the percentages of total hospital and inpatient visits to public hospitals.
a. Deciles group persons by total household consumption expenditure per capita.
Source: 1990 SUSENAS data tapes.
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on tariffs charged by a number of facilities for specific hospital treatments
indicate an average fee of Rp300 for outpatient and Rp2,089 for inpatient care
(Ministry of Health 1991a). This establishes a subsidy ratio of 0.307. On the
basis of this information, the hospital outpatient subsidy is estimated to be
Rp4,500 and the inpatient subsidy Rpl4,600.

Finally, another factor tending to influence the distribution of health sub-
sidies is government health insurance coverage under PHB. Coverage is thought
to boost utilization of both primary health care centers and government hospi-
tals, where free care is accorded to PHB cardholders. It can be presumed that
PHB subscribers use these facilities relatively more than other groups, other
things being equal. However, there is some controversy about what this im-
plies for the incidence of subsidies. From existing evidence, it is probable that
PHB contributions do not cover costs; what is less clear is whether those who
are covered are more or less subsidized than others. It has been claimed that
PHB reimburses health facilities at the official tariff rates (and perhaps at even
lower rates; World Bank 1991a). This would imply higher subsidy rates to PHB

patients (because tariffs are lower than average prices) and an underestimation
of the regressivity of the distribution of health care subsidies. However, others
claim that PHB reimbursements are actually higher than what other non-PHs
patients pay in user fees, making the subsidies to civil servants lower than to
others. This would in turn tend to imply a more progressive distribution of
overall subsidies. It is unfortunately not clear how to take account of this
without data identifying PHB recipients. For lack of any better evidence, I shall
assume that the rate of subsidy for those covered by PHB is the same as for
those not covered.

The average subsidy from recurrent expenditures for a visit to a health
center is calculated to be Rp500. A study based on a survey of 42 rural health
centers in five provinces in 1986/87 found average unit costs for curative care
to average around Rp900 a visit, varying from a low of Rp526 for mother and
child health care to a high of Rpl,337 for family planning consultations (Gani,
Najib, and Wangsaraharja 1988). Although the fee recommended by the Min-
istry of Health in 1986/87 for a visit to a health center was Rpl50, many local
governments charged fees between Rp300 and Rpl,000 (World Bank 1991a).
On the basis of a fee of Rp300, the estimate of the average unit cost points to
a subsidy of Rp600 per visit, not too far off from the estimate here for pri-
mary health centers. Some patients pay less, and some are treated gratis if they
have a letter of indigence from the village headman. Total visits from the
SUSENAS data set include consultations at health and family planning posts,
which have low unit costs and which were not considered in the Gani, Najib,
and Wangsaraharja (1988) study. Although estimates of the per-unit subsidies
must be viewed as rough, they do permit an idea of the relative orders of
magnitude.
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III. THE UTILIZATION OF HEALTH SERVICES

This section examines the utilization of health care services across consump-
tion expenditure groups in urban and rural areas in 1987. This utilization
profile is then compared with one drawn up for 1978.

The Picture in 1987

According to the 1987 SUSENAS, 65 percent of all those reporting ill during the
preceding week also reported seeking treatment outside the family. Of all outside
treatments in 1987, the greatest numbers consulted a primary health center (43
percent), followed by paramedics (22 percent), private doctors (17 percent),
hospitals (8 percent), traditional healers (6 percent), and polyclinics (4.5 per-
cent). (Note that the surveys only record one treatment option per reported
illness.) The 1978 SUSENAS implied that 23 percent of visits were to public health
centers, 19 percent to hospitals, and 14 percent to private doctors (Meesook
1984). Thus there has been a sizable increase in the relative importance of public
health centers.

For a variety of reasons, including both the availability of and the demand for
services, the use of health facilities often differs between expenditure groups.
Table 3 provides evidence from the 1987 SUSENAS of how individuals, ranked
into deciles of per capita household expenditures (with decile 1 being the poorest
and 10 the wealthiest), responded to illness. This information is presented for
the all-Indonesia, urban, and rural distributions. It is clear that area of residence
also bears on the use of facilities.

The percentage of reported illnesses treated by private doctors and hospitals is
an increasing function of per capita expenditures, ranging from just under 2
percent for the poorest 20 percent in rural areas to 47 percent for the richest 10
percent in urban areas. Visits to private doctors exceeded those to hospitals for
all groups and also increased much more steeply across household expenditure
deciles. Both options were more common in urban than in rural areas. Con-
versely, the share of individuals who were not treated or were treated exclusively
by themselves or their families falls across deciles, from 46 percent of total
reported illnesses for the poorest decile to 23 percent for the wealthiest. The
disparity is even more pronounced for those who did not seek any treatment: 12
percent did not do so among the poorest decile in rural areas, but the share was
0.3 percent for the richest urban decile.

Recourse to primary health centers drops systematically for the 6th through
10th deciles in urban areas. Use does not appear to have been linked to con-
sumption levels in rural areas, where the proportion of total illnesses treated in
primary health centers ranged from around 27 to 32 percent. The use of poly-
clinics was consistently low and appears to have been unrelated to household
living standards. Use of paramedics declined with expenditures in urban areas,
as well as at the all-Indonesia level. In rural areas, in contrast, the use of
paramedics was maintained at around 15 to 17 percent across the deciles. The
percentage of illnesses attended to by traditional healers was generally low,
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being lowest for urban individuals. Use of traditional healers does not seem to
have been significantly influenced by household expenditure levels, although
this is less true for urban areas.

Table 3 also shows what proportion of those reporting an illness received
inpatient care and where. Again, the evidence suggests that the incidence of
inpatient care is correlated with living standards. The proportion of the sick
who went on to be treated as inpatients was larger in urban than in rural areas.
Across deciles, a majority of these inpatients were admitted to hospitals. In rural
areas, primary health centers and hospitals shared the burden of inpatient care.
The homes of paramedics were a popular option for the bottom deciles but less
so for the middle ones. Finally, traditional healers also played a role in rural
areas.

Table 4 presents additional detail on annual absolute utilization rates per
person for modern health providers. The table reveals how the number of total
and provider-specific visits differs across consumption deciles and sectors. It is
clear from table 4 that the rate at which morbidity is treated varies across
deciles, rising with consumption. The latter effect is more pronounced in rural
areas, where individuals in the poorest decile visited one of the modern facilities
an average of 1.4 times a year, whereas individuals in the wealthiest decile did so
3 times a year. In urban Indonesia the variability was lower, ranging from 1.8 to
2.2 visits per person per year.

Changes in the Incidence of the Utilization of Health Services between
1978 and 1987

Table 5 presents statistics on individuals reporting illnesses and where they
were treated, as recorded in both the 1978 and 1987 surveys. The table provides
insights into how the type of treatment sought by different subgroups altered
between 1978 and 1987. For example, of all those reporting ill in urban Java in
the lower 40 percent of the per capita expenditure distribution, 31.8 percent did
not seek treatment outside the home in 1987. The 1978 results, taken from
Chernikovsky and Meesook (1986), are also given in the table. In 1978, 58
percent of urban Javanese in the poorest expenditure group who claimed to have
been ill sought treatment.

The following observations can be made about each treatment option.

Self, family, or no treatment. At both dates, the lowest income groups were
least likely to seek treatment outside the home. Indeed, self, family, or no
treatment was consistently their most common course of action. But the use of
facilities outside the home by the poorest 40 percent clearly increased after
1978. For example, in urban Java, treatment by self or family or no treatment
declined from 58 to 32 percent. Urban residents were also more likely than rural
residents to pursue outside treatment at any given consumption level.

Primary health centers. The 1978 results indicate that for rural areas, pri-
mary health centers were predominantly used by middle expenditure house-



Table 3. Treatment of the Ill by Region, Type of Visit, and Household Consumption Expenditure Decile, Indonesia, 1987
(percentage of people reporting an illness in the preceding week)

Decilea

1 10
Geograpbic area and type of treatment (lowest) 2 3 4 5 6 7 8 9 (highest)

All-Indonesia
Percentage treated by

Private doctor 2.15 2.54 3.43 5.28 6.82 8.62 12.21 14.18 20.43 31.65
Hospital 1.99 2.25 2.42 4.01 4.49 4.33 6.59 6.43 7.32 11.42
Primaryhealthcenter 26.75 29.35 28.05 29.10 27.21 29.47 29.49 32.15 27.72 19.48
Polyclinic 3.44 2.73 2.02 3.82 3.56 2.16 2.26 3.14 3.42 2.85
Paramedic 14.93 16.20 16.92 14.64 15.01 16.51 15.57 12.32 11.60 8.73
Traditional healer 4.39 4.45 4.34 4.64 4.83 3.80 3.55 3.24 3.88 2.39
Self or family 35.72 34.60 33.26 31.12 32.67 30.33 25.79 23.97 21.60 20.74
No medication (not treated) 10.63 7.87 9.57 7.41 5.42 4.78 4.55 4.59 4.04 2.75

Percentagereceivinginpatientcare 1.92 1.95 1.99 1.77 2.12 2.20 2.75 2.97 3.03 6.41
At a primary health center 36.84 44.95 53.83 29.31 21.30 34.31 14.70 36.95 23.92 20.28
At a hospital 26.17 34.51 31.35 40.98 53.29 54.08 75.00 57.28 66.04 74.43
By a paramedic 32.59 7.80 6.09 14.87 9.82 6.82 6.98 2.18 3.66 4.67
By a traditional healer 4.39 12.74 8.72 14.83 15.59 4.79 3.31 3.60 6.39 0.63

Urban areas
Percentage treated by

Private doctor 7.59 10.61 19.03 21.53 18.76 22.15 32.69 31.54 36.60 46.77
Hospital 7.14 5.65 8.67 12.28 13.72 9.28 8.83 13.10 15.77 15.72
Primaryhealthcenter 26.98 27.64 29.31 28.76 29.90 33.04 24.75 21.22 16.46 11.00
Polyclinic 1.06 5.41 1.56 0.51 3.03 3.66 5.5( 0.65 l.(9 3.48
Paramedic 13.38 14.11 10.28 11.02 4.86 3.17 3.84 6.91 3.19 3.32
Traditional healer 2.94 2.28 0.89 2.08 0.67 1.05 1.34 2.58 1.44 1.44
Self or family 33.40 30.08 25.91 20.73 26.40 22.55 19.45 20.42 23.17 18.01
No medication (nottreated) 7.51 4.22 4.35 3.10 2.64 5.10 3.61 3.59 2.28 0.28



Percentage receiving inpatient care 2.36 0.44 2.96 3.25 2.54 2.81 3.07 4.47 5.04 9.44
At primary health centers 39.25 0.00 3.10 5.20 21.77 6.46 15.51 19.39 12.47 1.64
At hospitals 45.37 100.00 96.50 94.80 78.23 89.72 64.33 78.07 84.84 92.46
By paramedics 0.00 0.00 0.39 0.00 0.00 3.39 3.16 2.54 0.55 5.90
By traditional healers 15.38 0.00 0.00 0.00 0.00 0.43 17.00 0.00 2.15 0.00

Rural
Percentage treated by

Private doctor 1.81 1.73 2.28 3.42 4.51 6.09 5.84 8.01 11.52 15.94
Hospital 1.56 2.21 1.66 2.66 3.54 3.83 3.06 4.42 3.87 5.60
Prirnary health center 26.80 28.67 29.21 29.00 28.61 27.85 29.76 29.29 32.13 27.05
Polyclinic 3.64 2.65 3.14 2.13 4.08 2.94 1.82 2.81 3.43 3.57
Paramedic 15.49 15.23 17.29 17.17 14.59 15.69 16.73 17.91 15.93 17.13
Traditional healer 4.85 5.23 3.32 5.18 4.31 5.15 5.23 4.15 4.52 4.72
Self or family 34.21 36.35 33.04 33.22 31.36 32.66 32.89 28.21 23.81 21.64
No inedication (not treated) 11.64 7.92 10.06 7.24 9.01 5.81 4.68 5.20 4.78 4.36

Percentagereceivinginpatientcare 1.81 1.50 2.08 2.18 2.11 2.78 1.85 2.46 2.86 4.25
At primary health centers 26.81 55.49 43.97 54.32 28.58 23.06 36.74 29.51 40.95 37.95
At hospitals 34.81 7.43 43.03 25.57 44.92 51.60 42.21 60.02 48.89 54.05
By paramedics 33.07 21.44 6.40 11.21 13.80 10.63 10.62 6.18 5.15 5.54
Bytraditionalhealers 5.32 15.64 6.60 8.90 12.70 14.72 10.43 4.29 5.01 2.46

Note: Treatment refers to treatment received in the preceding week.
a. Deciles group persons by total household consumption expenditure per capita.
Source: 1987 SUSENAS data tapes.



Table 4. Utilization of Modern Health Providers by Area, Type of Provider, and Household Consumption Expenditure
Decile, Indonesia, 1987
(annual visits per capita)

Decilea All

Geographic area and health 1 10 expenditure
care provider (lowest) 2 3 4 5 6 7 8 9 (highest) groups

All-Indonesia
All visits 1.44 1.71 1.66 1.88 1.91 2.19 2.45 2.51 2.61 2.30 2.07
Privatedoctor 0.06 0.08 0.11 0.17 0.23 0.31 0.45 0.52 0.76 0.98 0.37
Hospital 0.06 0.07 0.08 0.13 0.15 0.16 0.24 0.24 0.27 0.35 0.18
Primary health center 0.78 0.94 0.88 0.96 0.91 1.06 1.09 1.18 1.03 0.60 0.94
Polyclinic 0.10 0.09 0.06 0.13 0.12 0.08 0.08 0.12 0.13 0.09 0.10
Paramedic 0.44 0.52 0.53 0.48 0.50 0.59 0.58 0.45 0.43 0.27 0.48

so Urban areas
x All visits 1.76 2.50 2.16 2.39 2.06 2.16 2.25 2.10 1.95 2.17 2.15

Private doctor 0.24 0.42 0.60 0.69 0.55 0.67 0.97 0.90 0.98 1.26 0.73
Hospital 0.22 0.22 0.27 0.40 0.40 0.28 0.26 0.37 0.42 0.42 0.33
Primary health center 0.85 1.09 0.92 0.93 0.88 1.00 0.74 0.61 0.44 0.30 0.77
Polyclinic 0.03 0.21 0.05 0.02 0.09 0.11 0.16 0.02 0.03 0.09 0.08
Paramedic 0.42 0.56 0.32 0.35 0.14 0.10 0.11 0.20 0.08 0.09 0.24

Rural areas
All visits 1.41 1.70 1.56 1.75 1.78 1.83 2.12 2.38 2.82 3.00 2.03
Private doctor 0.05 0.06 0.07 0.11 0.14 0.20 0.22 0.30 0.49 0.69 0.23
Hospital 0.04 0.07 0.05 0.09 0.11 0.12 0.11 0.17 0.16 0.24 0.12
Primaryhealthcenter 0.77 0.96 0.85 0.93 0.92 0.90 1.10 1.11 1.35 1.17 1.01
Polyclinic 0.10 0.09 0.09 0.07 0.13 0.10 0.07 0.11 0.14 0.15 0.11
Paramedic 0.44 0.51 0.50 0.55 0.47 0.51 0.62 0.68 0.67 0.74 0.57

a. Deciles group persons by total household consumption expenditure per capita.
Source: 1987 SUSENAS data tapes.



Table 5. Treatment of the Ill by Provider, Area, and Household Consumption Expenditure Group, Indonesia,
1978 and 1987
(percentage of people reporting an illness)

Java Outer Islands

Urban areas Rural areas Urban areas Rural areas
(household consumption (household consumption (household consumption (household consumption

expenditure group)- expenditure group)a expenditure group)a expenditure group)a

Lower Middle Upper Lower Middle Upper Lower Middle Upper Lower Middle Upper
Health care provider 40 40 20 40 40 20 40 40 20 40 40 20
and year percent percent percent percent percent percent percent percent percent percent percent percent

Self, family, or no treatment
1987 31.8 26.4 19.6 45.7 37.6 27.6 34.7 23.7 27.9 41.2 35.6 28.0
1978 58 27 12 53 41 40 33 52 26 43 39 33

Primary health center
1987 26.9 26.3 14.4 30.5 31.5 31.0 31.2 30.1 14.5 25.5 25.8 28.0
1978 19 22 15 17 37 21 27 10 22 11 35 23

Private doctor
tS 1987b 29.3 33.0 46.2 19.0 23.0 32.7 19.1 26.5 39.4 17.9 22.3 26.8
'.o 1978b 13 34 58 22 12 29 17 27 38 15 9 25

Hospital
1987 8.21 9.63 16.5 1.11 3.31 3.69 9.01 14.9 14.1 3.07 4.56 5.73
1978 0 14 5 1 1 7 7 5 11 1 2 6

Private clinic
1987c 2.41 3.43 2.58 1.55 2.31 1.64 2.06 2.61 1.89 4.51 3.97 5.15
1978d 0 0 9 1 2 0 0 3 2 8 5 3

Traditional healer
1987 1.46 1.19 0.88 2.12 2.31 3.35 3.92 2.19 2.23 7.78 7.68 6.37
1978 10 3 1 6 7 3 15 4 1 22 10 10

Note: Each number indicates the proportion of all those reporting ill in each expenditure group by geographic area and type of health care provider.
a. Grouped by household consumption expenditure per capita.
b. Includes paramedics.
c. Includes polyclinics.
d. Includes maternity hospitals and clinics.
Sozurce: 1987 SUSENAS data tapes; Chernikovsky and Meesook (1986).
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holds. The poor used these facilities relatively little (many going without treat-
ment), and the rich tended to use other facilities, such as private doctors, more
intensively. In urban areas the pattern differed between Java, where use was also
highest for the middle expenditure group (22 percent), and the Outer Islands,
where the poorest were the most common users (27 percent) and the middle the
least common (10 percent). By 1987 the use of primary health centers had
increased for most subgroups. There were two exceptions: use dropped for the
wealthiest groups in the urban areas of both Java and the Outer Islands and for
the middle expenditure group in rural areas.

In the urban areas of both Java and the Outer Islands the use of health centers
declined with consumption expenditures, although only mildly between the bot-
tom and middle groups. In marked contrast, use of rural primary health centers
appears relatively equal across expenditure groups. The upper 20 percent were
just as likely (if not slightly more likely) to use them as the lower 40 percent. One
could not conclude from these data for 1987 and from tables 2 and 3 that
subsidizing primary health care in rural areas is inherently pro-poor; the benefits
are quite uniformly distributed. However, the benefits of subsidized primary
health care will tend to be more pro-poor in urban areas.

Private doctors. Unlike visits to public health centers, visits to private doctors
increased markedly with expenditure levels in both rural and urban areas. Use
was also higher in urban areas at any consumption level. Between 1978 and
1987, use of private doctors increased for five out of six subgroups in the Outer
Islands but for only half of all subgroups in Java. This difference may reflect the
relatively lower availability of cheaper yet acceptable alternatives in the Outer
Islands.

Hospitals. Hospital treatment also increased with urban residence and house-
hold per capita expenditure. The rich used hospitals less in rural areas and more
in urban areas in 1987 than in 1978. Other groups mostly increased their use of
hospitals.

Private clinics. The categories listed in the 1978 and 1987 surveys do not
correspond exactly for private clinics. The 1978 survey asked about maternity
hospitals and clinics, whereas the 1987 survey listed polyclinics. Both categories
cover private facilities, which often offer better quality than the available public
facilities and charge more for it. Therefore the two are compared here. The
proportion of individuals using these facilities in 1987 tended to be highest for
the middle 40 percent expenditure group. The exception was the rural Outer
Islands, where both the lower and upper expenditure groups exhibited higher
usage. By contrast, in 1978 usage of private clinics was very uneven, making a
pattern difficult to discern. After 1978 usage generally decreased in the Outer
Islands and increased in Java.

Traditional healers. The importance of traditional healers declined almost
consistently over the decade, although this form of treatment retained many
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followers in the rural areas of the Outer Islands. But there was on the whole
much less differentiation in use across expenditure classes in 1987 than in 1978.
It seems that where health centers exist, the local poor use them in preference to
traditional medical practitioners.' 0

IV. PUBLIC EXPENDITURES IN THE HEALTH SECTOR

This section estimates the distribution of public subsidies in the health sector
in 1987. Changes in the distribution of subsidies since 1978 are also examined.

The Incidence of Government Health Subsidies in 1987

Tables 6 and 7 present data on health subsidies in 1987 for the urban, rural,
and total population distributions. Table 6 characterizes the decile-specific dis-
tribution of public subsidies to hospitals and primary health centers. Hospital
subsidies are calculated by differentiating between inpatient and outpatient
visits, as described in section II, and under the assumption that the decile distri-
bution of public hospital visits in 1987 is as indicated by the 1990 SUSENAS

health module (see table 2).
The overall subsidy is found to have been mildly progressive in that the

subsidy as a percentage of household consumption tended to be higher for the
poor. Absolute subsidy levels tended to increase with per capita expenditure
levels but decline as a proportion of them. Hence, the subsidies were inequality
reducing. However, the programs were not particularly well targeted; indeed,
uniform (untargeted) provision of lump-sum transfers to the whole population
would have been much more progressive. The magnitude of hospital subsidies
tended to increase much more as per capita expenditures rose than was the case
with the health center subsidies. The latter were generally flatter across deciles,
although they tended to increase for the top three rural deciles and to decrease
for the top three urban ones. This result is in line with the findings in section III
that in rural areas all groups used public health centers but that in urban areas
the poor used them relatively more than others did.

Table 7 summarizes Indonesia's "household health account" for 1987. Out-
lays on health care by both the government and the household (see table 1) are
juxtaposed across consumption expenditure deciles. Total per capita health
spending is found to have generally increased (with some ups and downs) the
higher the decile. Both public and private expenditures followed a similar up-
ward trend, although public outlays exceeded private outlays for most deciles.
The exceptions occurred for the top decile in all groups and for the 7th through

10. The term traditional healers encompasses various types of practitioners of "traditional" as opposed
to "modern" medicine. The SUSENAS include bonesetters but probably exclude traditional midwives.
There appears to be declining demand for some types of traditional healers. For example, from casual
observation, dukuns (a broad category of traditional healer), who are trained by the government, seem to
be in steady decline, whereas bonesetters maintain high popularity in many areas of Indonesia.



Table 6. Distribution of Public Subsidies to Hospitals and Primary Health Centers by Household Consumption Expenditure
Decile, Indonesia, 1987
(rupiahs per capita per month, except as specified)

Decilea

1 ~~~~~~~~~~~~~~~~~~10
Geographic area and health care provider (lowest) 2 3 4 5 6 7 8 9 (highest) Average
All-Indonesia
Hospital subsidy 21.79 34.67 28.30 50.57 60.20 57.98 98.58 93.86 105.48 135.33 68.68
Public health center subsidy 32.06 38.77 36.20 39.46 37.38 43.48 44.96 48.61 42.26 24.86 38.80
Total subsidy 53.85 73.44 64.50 90.03 97.58 101.46 143.54 142.47 147.73 160.19 107.48

As share of per capita
expenditure (percent) 0.67 0.69 0.52 0.63 0.60 0.55 0.67 0.55 0.45 0.26 0.49

Urban areas
Hospital subsidy 72.89 52.31 116.02 126.49 120.61 109.02 75.58 139.36 137.86 151.27 110.14
Publichealthcentersubsidy 34.84 44.70 37.82 38.07 36.02 41.14 30.31 24.96 18.04 12.21 31.81
Total subsidy 107.73 97.02 153.84 164.56 156.63 150.16 105.89 164.33 155.90 163.48 141.95

As share of per capita
expenditure (percent) 0.95 0.63 0.82 0.75 0.62 0.52 0.32 0.42 0.32 0.19 0.43

Rural areas
Hospital subsidy 19.61 23.84 28.71 32.73 50.01 66.53 45.52 67.00 83.16 117.99 53.51
Publichealth center subsidy 31.46 39.61 35.05 38.29 37.77 37.11 45.36 45.82 55.64 48.16 41.43
Total subsidy 51.08 63.45 63.75 71.01 87.78 103.64 90.88 112.82 138.80 166.15 94.94

As share of per capita
expenditure (percent) 0.67 0.64 0.56 0.55 0.61 0.65 0.50 0.54 0.55 0.39 0.53

a. Deciles group persons by total household consumption expenditure per capita.
Source: Author's calculations from 1987 and 1990 SUSENAs data tapes.



Table 7. Household Health Account by Area and Household Consumption Expenditure Decile, Indonesia, 1987
(rupiahs per capita per month)

Decile-

1 10
Geographic area and expenditure item (lowest) 2 3 4 5 6 7 8 9 (highest) Average

All-Indonesia
Total expenditure on health care 70.81 100.15 101.82 130.88 142.54 155.07 219.87 245.S8 287.04 469.93 192.37

Expenditurebyhousehold 16.96 26.71 37.32 40.85 44.96 53.61 76.33 103.11 139.31 309.74 84.89
Subsidy from government 53.85 73.44 64.50 90.03 97.58 101.46 143.54 142.47 147.73 160.19 107.48

Mean total consumption 8,007 10,621 12,421 14,212 16,160 18,501 21,460 25,764 32,997 60,757 22,090

Urban areas
Totalexpenditureonhealthcare 148.30 144.97 220.34 271.59 274.77 259.11 238.46 338.99 455.38 611.39 296.33

Expenditure by household 40.57 47.95 66.50 107.03 118.14 108.95 132.57 174.66 299.48 447.90 154.38
Subsidy from government 107.73 9.7.02 153.84 164.56 1S6.63 150.16 105.89 164.33 155.90 163.48 141.95

Mean total consumption 11,372 15,503 18,785 21,903 25,194 28,803 33,383 39,522 49,378 88,144 33,199

Rural areas
Total expenditure onhealth care 67.12 85.62 92.39 110.73 127.28 148.82 140.29 175.53 227.83 362.05 153.77

Expenditure by household 16.04 22.17 28.64 39.72 39.50 45.18 49.41 62.71 89.03 195.90 58.83
Subsidy from government 51.08 63.45 63.75 71.01 87.78 103.64 90.88 112.82 138.80 166.15 94.94

Mean total consumption 7,595 9,909 11,432 12,860 14,373 16,065 18,123 20,841 25,429 42,614 17,924

a. Deciles group persons by total household consumption expenditure per capita.
Source: Author's calculations from 1987 and 1990 SUSENAS data tapes.
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10th deciles in urban Indonesia. Again, for the poor, public provisioning was
relatively more important than private provisioning.

Variations in household expenditures per capita across consumption expendi-
ture groups result from various factors. Specifically, spending per individual is
the product of the number of illnesses reported per person, the share of reported
illnesses treated, and the level of expenditure per treatment. Table 8 presents the
results of this decomposition. Private per capita outlays followed an upward
trend because expenditure per treatment rose and because the share of reported
illnesses that were treated increased as total household per capita consumption
increased. By contrast, reported illnesses appear not to have varied much with
total expenditures, although there was a tendency for reported illnesses to di-
minish in urban Indonesia and to increase (more markedly) in rural areas.

Changes in the Distribution of Health Subsidies between 1978 and 1987

Table 9 compares data for 1978 and 1987 on the distribution of health sub-
sidies to hospitals and public health centers across consumption groups and
geographic areas."1 It should be noted that the underlying population distribu-
tion is likely to have altered between the two dates, particularly because of
urbanization. The population shares given in the last two rows of table 9 can
help in judging the equity of subsidy shares in rural, compared with urban, areas
and in Java, compared with the Outer Islands. Data are not available to enable a
comparison across consumption groups in specific regions. The last column,
which gives the shares for the total Indonesian population, clearly shows that at
the national level the distribution of health subsidies became more equitable.
The lower 40 percent expenditure group gained substantially. This result ap-
pears to have been driven by gains to the urban poor.

The distribution does not suggest that public health care expenditures are well
targeted. Geographically, urban areas appropriated much more per capita than
did rural areas; (see also table 7). If anything, this disparity appears to have
become more pronounced after 1978, particularly so in the Outer Islands. Con-
versely, the overall share going to rural areas dwindled, most dramatically in
rural Java.

The distribution of health sector subsidies became decidedly more equitable
after 1978. To make this point more forcefully, it is useful to contrast the results
here, based on 1987 patterns of use, with the results of an exercise aimed at
making a rough estimate of the distribution of health spending in 1985 / 86 using
the 1978 pattern of use (Griffin 1992). Griffin combined the 1978 utilization
incidence with 1985/86 public health expenditures on hospitals and health
centers, using essentially the same budget data as have been used here.12 His
approximation produced an extremely skewed distribution in which the poorest
40 percent of the population captured about 17 percent, the middle 30 percent

11. Recall that this comparison is made under the same assumptions as Meesook (1984).
12. The budget data used by Griffin have not been updated to 1986/87 as done here, and it is not clear

whether cost recovery has been withheld from the budget totals to get net subsidy amounts.



Table 8. Monthly Household Per Capita Expenditure on Health Care by Household Consumption Expenditure Decile,
Indonesia, 1987

Decilea

1 10
Geographic area and indicator (lowest) 2 3 4 5 6 7 8 9 (highest)

All-Indonesia
Expenditure per treatment (rupiahs) 130.05 173.29 249.41 241.61 260.65 276.09 354.35 470.73 605.99 1,564.38
Share of illnesses treated 0.54 0.58 0.57 0.62 0.62 0.65 0.70 0.71 0.74 0.77
Numberofillnessesperperson 0.24 0.27 0.26 0.28 0.28 0.30 0.31 0.31 0.31 0.26
Expenditure per person (rupiahs) 16.96 26.71 37.32 40.85 44.96 53.61 76.33 103.11 139.31 309.74

Urban areas
o Expenditurepertreatment(rupiahs) 262.11 222.59 364.37 523.51 681.62 596.51 693.90 963.45 1,807.02 2,434.39
>' Share of illnesses treated 0.59 0.66 0.70 0.76 0.71 0.72 0.77 0.76 0.75 0.82

Number of illnesses per person 0.26 0.33 0.26 0.27 0.24 0.25 0.25 0.24 0.22 0.23
Expenditure per person (rupiahs) 40.57 47.95 66.50 107.03 118.14 108.95 132.57 174.66 299.48 447.90

Rural areas
Expenditure per treatment (rupiahs) 124.37 141.98 206.85 249.12 247.35 271.73 256.06 296.87 355.09 733.28
Share of illnesses treated 0.54 0.56 0.57 0.60 0.60 0.62 0.62 0.67 0.71 0.74
Numberofillnessesperperson 0.24 0.28 0.24 0.27 0.27 0.27 0.31 0.32 0.35 0.36
Expenditure per person (rupiahs) 16.04 22.17 28.64 39.72 39.50 45.18 49.41 62.71 89.03 195.90

Note: Expenditure per person is the product of the number of illnesses reported per person multiplied by the share of illnesses treated multiplied by expenditure per
treatment.

a. Deciles group persons by total household consumption expenditure per capita.
Source: 1987 SUSENAs data tapes.



Table 9. Distribution of Government Health Subsidies by Household Consumption Expenditure Group and Area, Indonesia,
1978 and 1987
(percentage of government health subsidies to hospitals and public health centers)

Household economic Java Outer Islands Indonesia
group and yeara Urban Rural Total Urban Rural Total Urban Rural Total

Lowest 40 percent
1987 11 7 18 4 9 13 15 16 31
1978 1 14 15 0 4 4 1 18 19
Middle 30 percent
1987 8 9 17 4 8 12 12 17 30
1978 3 21 25 2 9 11 5 31 36
Upper 30 percent
1987 9 14 23 4 12 16 14 25 39
1978 12 15 27 4 14 18 16 29 45

Totalfor area
1987 29 30 59 13 29 41 41 59 100
1978 16 50 67 6 27 33 23 77 100
Percentage of popu-
lation in area
1987 20 42 62 8 30 38 27 73 100
1978 12 52 64 7 29 36 19 81 100

a. Households are grouped by household consumption expenditure per capita.
Source: 1987 SUSENAS data tapes; Meesook (1984).
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captured 31 percent, and the wealthiest 30 percent captured about 52 percent of
total health care outlays. By contrast, the shares shown in table 9 are 31, 30,
and 39 percent, respectively. The bias in Griffin's results arises from his assump-
tion that the pattern of utilization was static.

V. CONCLUSIONS

The past fifteen years have witnessed a concerted government effort to in-
crease the aggregate provision of basic health care services in Indonesia. Little is
known, however, about differences in access to and utilization of these publicly
provided services and, hence, about how the benefits of health expenditures are
distributed across socioeconomic groups. This article has characterized the pro-
file of the utilization of health facilities and the incidence of health sector sub-
sidies using household-level data for 1987. It has also examined how the utiliza-
tion and subsidy incidence profiles have changed between the late 1970s and
1987-a period that has seen a steady fall in absolute income poverty in
Indonesia.

The health sector has undergone significant changes. Public policy efforts at
achieving widespread provision of primary health care in rural Indonesia are
reflected in the utilization data. The article finds that there has been increased
recourse to medical service by all those who report being ill-whether poor or
otherwise-together with a drop in the use of traditional medicine. The changes
since 1978 are most striking for the poorest groups. Nonetheless, in 1987 it
remained true that whether an illness resulted in outpatient or inpatient care was
highly correlated with living standards; the likelihood of visiting a private doctor
or a hospital was still lower for the poor.

The use of primary health centers in rural areas spread and equalized over the
consumption groups. The poorer groups used these services much more in 1987
than they did in 1978. In rural areas in 1987, rich and poor appeared to be
equally likely to seek treatment in these facilities. This result suggests that public
subsidies to primary health care centers in rural Indonesia are not as pro-poor as
seems to be widely believed. It also suggests that a more pro-poor distribution of
benefits would require price discrimination in the absence of increased private
sector provision, although it is unclear how feasible that would be in rural areas.
In 1987 the usage of health centers in urban areas contrasted with that in rural
areas in that it declined much more with rising living standards, suggesting self-
selection. Subsidized primary health care was therefore more pro-poor in the
urban sector.

The overall health subsidy is found to be progressive (in that it tends to
represent a larger relative share of consumption expenditure by the poor), but
only mildly so. Subsidies are not particularly well targeted in that the absolute
subsidy received tends to be higher for the nonpoor. As expected, the incidence
of subsidies to hospitals increased with consumption, but for primary health
centers the incidence was generally constant across deciles. For all but the high-
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est consumption groups, public spending on health care exceeded private spend-
ing on health care.

All in all, usage patterns altered enough to make the distribution of public
subsidies to the health sector more equitable in 1987 than in 1978. The lowest
40 percent of the consumption distribution experienced considerable gains, pri-
marily among the urban poor. Although the aggregate distribution of the sub-
sidies improved after 1978, benefits in 1987 were still far from being focused on
the poor. Urban areas continued to be relatively favored and rural ones to be
shortchanged, and this tendency appears to have increased.

From the point of view of efforts to alleviate poverty in Indonesia, the article's
findings indicate that-within the health sector-subsidies to basic primary
health care provide the best instrument for reaching the poor. But on the basis of
the recent usage patterns reviewed in this article, even this instrument is far from
ideal.
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