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EXCHANGE RATE
MISALIGNMENT
IN DEVELOPING COUNTRIES

Sebastian Edwards

In the past few years exchange rates have attained great promi-
nence in economic and policy discussion in developing coun-
tries. For example, it has been argued that the inappropriate

exchange rate policies pursued by some countries in the late 1970s
contributed to the international debt crisis of the early 1980s. Ac-
cording to the World Bank (1984), overvalued exchange rates in
many African countries have resulted in a dramatic deterioration in
their agriculture and their external accounts. Others have argued
that exchange rate policy triggered the disappointing outcome of the
Southern Cone (Argentina, Chile, and Uruguay) economic reforms
and free-market policies during the late 1970s.

One important exchange rate issue is whether a country's real
exchange rate is out of line with respect to its long-run equilibrium
level. There is general agreement that maintaining the real exchange
rate at the "wrong" level results in significant welfare costs. It gen-
erates incorrect signals to economic agents and results in greater
economic instability (Willet 1986). If an exchange rate is indeed
misaligned, there are alternative ways of correcting it. This raises
the issue of effectiveness of nominal devaluations to restore equilib-
rium in the real exchange rate.

The distinction between nominal and real exchange rates has
become increasingly important. While the nominal exchange rate is
a monetary concept that measures the relative price of two moneys,
the real exchange rate measures the relative price of two goods.
More specifically, the real exchange rate (RER), is defined as the
relative price of tradables with respect to nontradables:1
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RER = Price of tradable goods
Price of nontradable goods

The most important property of the RER is that it is a good proxy
of a country's international competitiveness. A decline in the RER,

or a real exchange rate appreciation, reflects an increase in the
domestic cost of producing tradable goods. If there are no changes
in relative prices in the rest of the world, this RER decline represents
a deterioration of the country's international competitiveness: the
country now produces tradable goods in a way that is less efficient
than before, relative to the rest of the world. Symmetrically, an
increase in the relative price of tradables represents an improvement
in international competitiveness.'

Changes in competitiveness are sometimes "justified" by real
events in the economy, such as technological progress, movements
in external terms of trade, changes in taxation, and so on. These
justified changes are an equilibrium phenomenon and do not require
policy intervention. In some circumstances, however, there are "un-
justified" departures of the actual RER from its equilibrium value: a
disequilibrium change, which has come to be known as RER mis-
alignment. Distinguishing equilibrium movements from misalign-
ments has become one of the greatest challenges for macroeconomic
analysts. The sections that follow analyze in detail different aspects
of equilibrium and disequilibrium real exchange rates.

Determinants of The equilibrium RER is defined as the relative price of tradables
the Equilibrium to nontradables that results in the simultaneous attainment of equi-
Real Exchange librium in the external sector and in the domestic (that is, nontrad-

Rate ables) sector of the economy. This means that when the RER is in
equilibrium the economy is accumulating (or running down) assets
at the "desired" rate and the demand for domestic goods equates its
supply.

Although the definition of RER given in equation 1 is analytically
useful, it is difficult to calculate in practice. A more operational
definition of the real exchange rate is the following:

(2) RER = p

where E is the nominal exchange rate defined as units of domestic
currency per unit of foreign currency, PT is the world price of
tradables, and PN is the domestic price of nontradables. In measur-
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ing equation 2, economists have to define proxies for PT- and PN.

These proxies are usually some foreign price level (wholesale price
index, for example), and the domestic cpi. Edwards (1988) dis-
cusses measurement problems in detail.

The bare bones of this equation can now be fleshed out. The equilib-
rium RER is that relative price of tradables to nontradables that, for
given (equilibrium or sustainable) values of other relevant variables
such as trade taxes, international prices, capital and aid flows, and
technology, results in the simultaneous attainment of internal and
external equilibrium. Internal equilibrium means that the nontradable
goods market clears in the current period and is expected to be in
equilibrium in the future.3 External equilibrium is attained when the
sum of the present current account and the expected current account
in the future satisfies the intertemporal budget constraint that states
that the discounted value of current account balances has to be equal
to zero. In other words, external equilibrium means that the current
account balances (current and future) are compatible with long-run
sustainable capital flows.4

Various implications follow from this definition. First, the equilib-
rium RER is not immutable. When there are changes in any of the other
variables that affect the cotntry's internal and external equilibriums,
the equilibrium RER will also change. For example, the RER "required"
to attain equilibrium will vary according to whether the world price of
the country's main export iis low or high. It will also be affected by
import tariffs, export taxes, real interest rates, capital controls, and so
on. These immediate determinants of the equilibrium RER are called
real exchange rate fundamentals. Second, there is not "one" equilib-
riUm RER, but rather a path of equilibrium RERS through time. Third,
the path will be affected not only by the current values of the funda-
mental determinants, but also by their expected future evolution. If
there are possibilities for intertemporal substitution of consumption
through foreign borrowing and lending, and in production through
investment, expected future events-an expected change in the terms
of trade, for example-will affect the current value of the equilibrium
RER.

The fundamental determinants of the equilibrium RER are those real
variables that in addition to the RER, play a large role in determining
the country's internal and external equilibrium. The external RER fun-
damentals include: (a) international prices (that is, international terms
of trade); (b) international transfers, including foreign aid flows; and
(c) world real interest rates. The domestic RER fundamentals can be
divided into those variables that are policy related and those that are
independent of policy decisions. The policy related RER fundamentals
include: (a) import tariffs, import quotas, and export taxes; (b) ex-
change and capital controls; (c) other taxes and subsidies; and (d) the
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composition of government expenditure. Among nonpolicy fundamen-
tals, technological progress is the most important.5

Changes in taxes or subsidies on trade will have significant effects
on the equilibrium RER. For example, a (permanent) import tariff will
increase the domestic price of importables, which in turn will reduce
demand for importables. The increase in the domestic price of import-
ables will also induce a higher demand for nontradable goods, boosting
their prices. Thus, under the most plausible conditions, the import
tariff will result in a new equilibrium characterized by a lower price of
exportables relative to nontradables and a higher price of importables
relative to exportables.6

Changes in the international terms of trade will also affect the equi-
librium RER. From an analytical perspective a deterioration in the
terms of trade and the imposition of a tariff have somewhat similar
effects. Both imply a higher domestic price of importables and a lower
quantity demanded. However, a worsening in the international terms
of trade has a bigger negative income effect than a tariff rise. The
empirical evidence suggests that terms of trade deteriorations usually
lead to an equilibrium real depreciation (that is, to a higher equilibrium
RER; see Edwards, forthcoming).

Capital controls will affect intertemporal consumption and thus the
path of equilibrium relative prices and real exchange rates. For exam-
ple, if they are relaxed to allow an increase in capital inflows and
foreign borrowing, the result will be higher current expenditure on all
goods, including nontradables. As a result, there will be an increase in
the price of nontradables or equilibrium real appreciation.

International transfers are another example of how a fundamental
variable affects the equilibrium path of the RER. If a country has to
make a transfer to the rest of the world, current and future domestic
real income and expenditure will fall, generating a fall in the relative
price of nontradables or a real depreciation in the current and future
periods. In a way, in order to make a transfer to the rest of the world,
the equilibrium RER has to depreciate. This is particularly relevant
today: in stark contrast to the 1970s, many developing countries now
make significant transfers to the rest of the world.

For those countries receiving foreign aid, the analysis is symmetrical.
Aid is a transfer from the rest of the world, and as such it will generate
an equilibrium real appreciation. Perhaps paradoxically, it therefore
reduces the international competitiveness of the recipient country,
making the country's exports less competitive internationally.

The fact that the equilibrium RER moves when its fundamental
determinants change has significant consequences for policy. Some
policymakers still think that the equilibrium RER is a constant or
immutable number. According to this approach, which is derived from
the simplest notions of purchasing power parity, any deviation of the

6 Research Observer 4, no. 1 (January 1989)



real exchange rate from its value in some past period (usually called
"the equilibrium year") represents a disequilibrium and is cause for
concern. On the contrary, actual changes in RERs do not necessarily
reflect a disequilibrium. They can reflect changes in equilibrium con-
ditions generated by changes in fundamentals.

Although the equilibrium RER is a function of real variables only, Macroeconomic
the actual real exchange rate responds both to real and monetary Policy and
variables. The existence of an equilibrium value of the real exchange Misalignment
rate does not mean that the actual real rate-has to be permanently
equal to this equilibrium value. In fact, the actual RER will normally
differ from its equilibrium level, at least in the short run. However,
other types of deviations can become persistent and can generate
large RER misalignments.

At any time, the actual R:ER wil depend on the values of the funda-
mentals (tariffs, international prices, real interest rates, and so on) and
also on aggregate macroeconomic pressures, such as excess supply of
money and the fiscal deficit. In this analysis, it is useful to distinguish
between three different exchange rate regimes: (a) fixed nominal ex-
change rates (and variants, including managed and crawling rates); (b)
floating rates; (c) and nonunified exchange rates, including dual rates
and black markets for foreign exchange.

Predetermined Nominal Exchange Rates

A fundamental principle of open economy macroeconomics is that
in order to have a sustainable macroeconomic equilibrium it is nec-
essary for monetary and fiscal policies to be consistent with the
chosen nominal exchange rate regime. This means that the selection
of an exchange rate system imposes limitations on macropolicies. If
this consistency is violated, severe disequilibrium, usually concen-
trated on RER misalignmenlt, will follow.

The case of a large fiscal deficit under fixed nominal rates is the
clearest example of inconsistencies between macroeconomic and ex-
change rate policies. In most developing countries fiscal imbalances
are partially or wholly financed by money creation. If the required
inflation tax is as high as the international rate of inflation, there
will generally be an inconsistency between the fiscal deficit and the
maintenance of a fixed nominal exchange rate. Since the domestic
price of nontradables increases at a rate approximately equal to the
rate of inflation, and the domestic price of tradables grows at ap-
proximately the rate of world inflation, a real appreciation will take
place in every period.7

Sebastian Edwards 7



Monetary policy is another potential source of macroeconomic
inconsistencies. Under predetermined nominal exchange rates, in-
creases in domestic credit at rates exceeding the demand for domes-
tic money will be translated into an excess demand for tradable
goods, nontradable goods, and financial assets.8 The excess demand
for tradables will be reflected in a large trade deficit (or lower
surplus), in a loss of international reserves, and in an increase in
(net) foreign borrowing above its long-run sustainable level. The
excess demand for nontradables will be translated into higher prices
for those goods and consequently into an RER appreciation. If there
are no changes in the fundamental real determinants of the equilib-
rium RER, this real appreciation will be a misalignment.

Consistency between monetary and exchange rate policies is
needed not only under fixed rates, but also under systems such as
passive crawling pegs. Argentina in the late 1970s exemplifies the
problem. Its government used a preannounced rate of devaluation,
or tablita, as a means to reduce inflation. However, the prean-
nounced rate was clearly inconsistent with the inflation tax required
to finance the fiscal deficit (Calvo 1986). This inconsistency gener-
ated not only a real appreciation but also substantial speculative
bets on when the tablita would be abandoned.

Floating Nominal Exchange Rates

Under a floating system the nominal exchange rate fluctuates
freely, responding to changes in macroeconomic policies. However,
domestic prices and nominal exchange rates adjust to shocks at
different speeds. A crucial difference between nominal exchange
rates and the prices of goods is that the exchange rate behaves like
an asset price; it is extremely sensitive to changes in expectations
and to new information. In contrast, goods prices usually react
much more slowly to shocks.

The existence of a floating system does not preclude the influence
of monetary policies on real exchange rates. Monetary policies,
however, do not affect equilibrium real exchange rates. These de-
pend, under any nominal exchange rate regime, on real variables
only. The wide swings in real exchange rates in the industrial coun-
tries in the past few years have become an important topic of anal-
ysis.9

The clearer case where monetaty policies induce changes of the
actual RER has been analyzed by Dornbusch (1976). Assuming that
asset (including foreign exchange) markets adjust instantaneously,
while nontradable goods markets adjust only slowly, a monetary
expansion will result in an immediate jump of the nominal exchange
rate that will exceed the long-run equilibrium nominal deprecia-

8 Research Observer 4, no. 1 (January 1989)



tion.10 Prices of nontradables, in contrast, will remain constant in
the short run. As time passes, however, domestic prices will rise
toward their new equilibrium level compatible with the increased
stock of money, and the nominal exchange rate will fall toward its
new equilibrium. 1"

Parallel Nominal Exchange Rates

Multiple exchange rates have traditionally had some appeal for
the developing countries and have recently become fairly common.
With this system different international transactions are subject to
different nominal exchange rates, giving rise to the possibility of
having more than one real exchange rate.1 2

With multiple exchange rates, the relation between macroeco-
nomic policies and the rest of the economy will depend on the nature
of the system. If, for example, the system consists of two (or more)
predetermined (that is, fixed) nominal rates, it will work in almost
the same way as under a single fixed rate. This is because multiple
fixed rates are equivalent to a unified rate with taxes on certain
external transactions.' 3 In this case, as with unified predetermined
rates, inconsistent macroeconomic policies will reduce international
reserves, raise domestic inflation above world inflation, and result
in RER overvaluation. Since this combination is unsustainable in the
long run, the authorities will have to take corrective action.

A different kind of multiple rate system consists of a fixed official
rate for current account transactions and an (official) freely fluctu-
ating rate for capital account transactions. Although this arrange-
ment has been more commnon in the industrial countries, some de-
veloping countries (such as Mexico and Venezuela) have recently
experimented with it. The main purpose is to delink the real econ-
omy from the effects of supposedly unstable capital movements.1 4

Portfolio decisions in this case are strongly influenced by the ex-
pected rate of devaluation of the free rate."

Under this type of system, even if no current account transactions
slip into the free rate, a change in the free nominal rate will influence
the RER. 1 6 Suppose, for example, that domestic credit increases
faster than the demand for domestic money, producing excess de-
mand for goods and financial assets. As a result, international re-
serves will fall, the price of nontradable goods will rise, and the RER

will appreciate. In addition, the demand for foreign assets will in-
crease, which will result in a nominal devaluation of the free rate,
and in changes in the domestic interest rate.17 The devaluation of
the free rate will have secondary effects on the official real exchange
rate, through a wealth effect. But the essential point is that inconsis-
tent macropolicies will eventually also be unsustainable, as interna-
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tional reserves decline. By isolating the current from the capital
account, all the dual rates system can do is delay the eventual crisis.

The analysis is more complex if some current account transac-
tions are subject to the free exchange rate. In such a case, there will
then be an additional RER-defined as the price of tradables subject
to the free rate relative to nontradables-and changes in macropol-
icies will affect both real rates."8 For example, an increase in domes-
tic credit that exceeds growth of domestic money will now result in
lower reserves, higher prices of nontradables, a higher "free" market
nominal exchange rate, and increased foreign debt. The higher price
of nontradables will generate an appreciation of the RER applicable
to those goods subject to the official rate. For those goods subject
to the free rate, what happens to the RER will depend on whether
the nominal exchange rate determined in the free market increases
by more or less than the price of nontradable goods. If its behavior
is the same as under a freely floating rate, exchange rate overshoot-
ing is likely in this market: that is, the free rate will initially rise by
more than the price of domestic goods. The RER applicable to this
type of good will, at least in the short run, depreciate. Under this
dual exchange rate system, it is thus perfectly possible for an expan-
sionary monetary policy to produce a real appreciation for goods
subject to the official market and a real depreciation for goods
subject to the free market.

Perhaps the most complex type of regime consists of an official
pegged (or predetermined) exchange rate plus an illegal black mar-
ket for foreign exchange. Some kind of black market for foreign
exchange exists whenever there are exchange controls; sometimes it
becomes very significant, even dominant." 9 Although the results of
a fixed official rate coexistent with a black market are similar to
those of the dual rates regime discussed above, there are important
differences.

* To the extent that the black market is illegal, the expectations
and costs of detection affect the premium-the difference be-
tween the official and freely determined nominal exchange rates.

* Expectations of political events are crucial, since they reflect
possible future changes in exchange controls and other policies.

* Exporters have to decide how much of their foreign exchange
earnings to surrender legally and how much to handle through
the black market.2 0 This decision, of course, will partially de-
pend on the size of the premium itself.

With a generalized black market for foreign exchange, the mar-
ginal rate for import and import-competing sectors will be the black
market rate. As for exports, the marginal rate will depend on the
institutional arrangement and on whether exporters "have" to sur-
render a specified proportion of their export proceeds through the

10 Research Observer 4, no. 1 (January 1989)



official market. If so, the marginal rate for exporters is a weighted
average of the official and ithe black market rate. (If exporters have
to surrender a given number of dollars, however, the black market
rate is the marginal one.)

With a generalized illegal parallel market, an increase in the rate
of domestic credit creation will boost domestic prices and the black
market premium. Since in this situation it is likely that the central
bank has no more international reserves to lose, this expansive
monetary policy will push up the official RER, as well as lower the
price of exports surrendered through the official market relative to
those that use the parallel market.2" As a result, a smaller propor-
tion of export proceeds vvill be surrendered at the official rate,
making the crisis even worse. Eventually, the inconsistent macro-
policies will become unsustainable, and corrective measures will
have to be taken. Then the issue of exchange rate unification be-
comes important, since the authorities will usually try to devalue
the official rate, eliminating the multiple rates system.

For policy and analytical purposes it is useful to distinguish be- Two Types
tween two types of RER. nisalignment. The first, macroeconomic- of Real
induced misalignment, occurs when inconsistencies between macro- Exchange Rate
economic (and especially monetary) policies and the official Misalignment
exchange rate system cause the actual RER to depart from its equilib-
rium value.2 2 As the previous section pointed out, a monetary policy
that is so expansive that it is incompatible with maintaining the
predetermined nominal exchange rate will result in the price of
domestic goods rising faster than world prices. As a result, the real
exchange rate (EPT*/PN) will appreciate. Not only will there then
be pressures on the price of nontradables; international reserves will
also decline, (net) foreign borrowing will rise above its long-run
sustainable level, and blacik markets will grow.23

The second type, structural misalignment, takes place when changes
in the real determinants (oI fundamentals) of the equilibrium RER are
not translated in the short run into actual changes of the RER. One
example is a worsening in a country's international terms of trade; the
equilibrium RER will change, since now a higher relative price of
tradables will be required to maintain equilibrium in the economy.24 If
the actual RER does not change in line with the equilibrium RER,

misalignment will take place. Temporary changes in fundamental var-
iables can sometimes result in significant divergences between actual
and equilibrium RERS (Edwards 1986d). Such disequilibriums can of-
ten be handled by, for example, running down (or building up) of
international reserves, the use of the compensatory facilities of the
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International Monetary Fund, and so on. However, it is essential to
distinguish between changes that are genuinely temporary and those
that are inclined to persist.

Correcting RER misalignments result in severe welfare and efficiency costs,
Misalignments the biggest of which come from the exchange and trade controls

that usually accompany overvaluation. Such controls also encourage
the creation of strong lobbies which compete for the rents generated
by those controls (see Krueger 1974, Edwards 1987). And RER

overvaluation greatly hurts exports; maintained for long periods, it
can even wipe out the agricultural infrastructure (see World Bank
1984, Pfefferman 1985). RER misalignment also generates massive
capital flight, which may be optimal from a purely private perspec-
tive, but a substantial cost in terms of social welfare (Cuddington
1986).

How should policymakers deal with RER misalignments? With
macroeconomic-induced misalignment, a necessary step is to eliminate
the inconsistency between macroeconomic policy and the nominal ex-
change rate. The authorities could then choose to wait for the economy
to adjust on its own, until the actual RER converges with the equilib-
rium RER. However, this approach has various limitations-which can
be particularly severe in the case of predetermined nominal exchange
rates.

Once the inconsistent policies generating the macroeconomic-
induced misalignment are controlled, the RER will still differ from the
equilibrium RER. The question then is, How will the RER return to its
equilibrium value? Consider the most common case, where the RER

misalignment takes the form of real overvaluation and loss of interna-
tional competitiveness. If nominal rates are fixed, a rapid return to
RER equilibrium will then require a fall in the domestic prices of
nontradables.2 " This is unlikely to happen quickly, so the RER mis-
alignment will persist for a long period-as will all its related costs.

These costs will be supplemented when (as is usually the case) prices
and wages are inflexible, for then unemployment will rise and output
will be squeezed. The cut in aggregate expenditure resulting from the
macroeconomic correction will generate an excess supply of (or smaller
excess demand for) all types of goods and assets. For tradables, this
will be reflected in a smaller trade deficit and reduced foreign indebt-
edness. In the nontradables market, however, the excess supply gener-
ated by the disinflation will require a drop in the relative price of
nontradables to reestablish equilibrium. If prices are rigid, this realign-
ment will not take place, and unemployment will result.

12 Research Observer 4, no. I (January 1989)



Devaluation

The restoration of RER equilibrium can be greatly aided by poli-
cies that help the domestic: price of tradables to adjust. The most
common of these policies is a devaluation of the nominal exchange
rate.

In principle, the objectives of such devaluations are to improve
both the international competitiveness of a country and its external
position. Obviously, since RER = EPT*/ PN, a nominal devaluation
that increases E will be effective in moving the RER toward its higher
equilibrium value only if P. does not go up in the same proportion
as E.

In theory, and under the most common conditions, nominal de-
valuations will affect an economy through three main channels.2 6

First, a devaluation has an expenditure-reducing effect. To the ex-
tent that domestic prices rise as a result of the devaluation, there
will be a negative wealth effect that will reduce the real value of all
assets (including domestic money) denominated in domestic cur-
rency. (Notice, however, that to the extent that there are assets
denominated in foreign currency there may also be a positive wealth
effect.) If the negative wealth effect dominates, expenditure on all
goods (including tradables) will be reduced, as will be the trade
deficit. Second, a nominal devaluation will tend to have an expen-
diture-switching effect.27 Tfo the extent that it succeeds in altering
the relative price of tradables to nontradables, expenditure will
switch away from tradables, and production toward them. While
the expenditure-switching effect boosts demand for nontradables,
the expenditure-reducing effect cuts demand for all goods. Depend-
ing on which of these effects dominate, the demand for domestic
home goods will either rise or fall. Third, a devaluation will boost
the domestic currency price of imported intermediate inputs, push-
ing up the supply schedules for the final goods (including nontrada-
bles).28

With unified nominal exchange rates and no quantitative restric-
tions, a nominal devaluation is not discriminatory: it increases the
domestic price of all tradable goods, services, and assets. But if
there is a parallel (or dual) market and only the official rate is
devalued, then only those transactions affected by the official rate
will be directly affected by the devaluation. However, transactions
in the parallel market will be affected indirectly-though it is not
possible to know in advance whether devaluing the official rate will
increase or reduce the parallel market premium.2 9

When there are quantitative restrictions (QRS) on imports, deval-
uations will also fail to generate a uniform increase in the price of
tradables (and other effects are also quite different; see Krueger
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1983). The domestic price of importables is endogenous in the sense
that it reaches whatever level is required for that market to clear. In
this case a nominal devaluation will tend to have no direct (first-
round) effect on the domestic price of such importables. However,
since the prices of exportables continue to be tied, through the
exchange rate, to world prices, the devaluation will increase their
price relative to rationed importables. Nonrationed importables will
also be affected by the devaluation: their price relative to both
rationed importables and nontradables will tend to change.

If a country implements a devaluation at a time when the RER iS

greatly overvalued, the devaluation will generally help to restore
equilibrium. And if devaluation is accompanied by the appropriate
macropolicies, it will generally have a medium- to long-run positive
effect on the RER. But if the initial condition is one of equilibrium-
that is, the actual RER does not diverge from its long-run equilib-
rium level-a nominal devaluation will have no medium- or long-
run effect. The price of nontradables, PN, will quickly increase, and
the RER will not be affected.

Since a nominal devaluation-which increases E in the RER for-
mula (RER = P*E/PN)-tries to eliminate misalignment by causing
a real depreciation, it is imperative that it is not accompanied by an
equiproportional increase in PN Such an increase could come about
in several ways: expansive credit (or monetary) policies, expansive
fiscal policies, and wage indexation. But if the nominal devaluation
is implemented along with monetary and fiscal restraint and without
wage indexation, it is likely to achieve a real devaluation and to
help the RER return to equilibrium.

Even if the accompanying macropolicies are restrictive, however,
nominal devaluations will never result in equiproportional real de-
valuations in the medium to long run. Several forces will ensure
some offsetting increase in the price level PN. For example, nominal
devaluation will boost the prices of imported inputs and conse-
quently the cost of producing domestic goods. Over time, such
effects will grow. Thus the nominal devaluation will, on impact,
result in a large (and almost equiproportional) increase in the RER.

Then, as the prices of imported goods (and in some cases wages)
react to the nominal devaluation, the effect on the RER will be
partially eroded. (See the final section for empirical results regarding
the degree of erosion.)

Alternatives to Devaluation

In principle, other policies can have effects similar to those of a
devaluation, though it is not easy to replicate all the results of
devaluations.
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IMPORT TARIFFS AND EXPORT SUBSIDIES. This combination will
replicate only some of the effects of a devaluation. Import tariffs
will boost the domestic price of importables; export subsidies will
likewise boost the domestic price of exportables. As long as both
tariffs and subsidies are of the same rate, the relative price between
importables and exportables (the tradables) will not be affected, but
their relative price with respect to nontradables will increase. This
is the same consequence that results from a successful devaluation.

In other respects, however, the two policies differ quite sharply.
First, a devaluation affects both visible and invisible trade; the pol-
icy of tariffs with subsidies affects only visible trade. Second, a
devaluation affects the domestic currency price both of tradable
goods and services and of tradable assets; tariffs with subsidies
affect only the domestic price of tradable goods and services. Third,
a devaluation will affect domestic interest rates if it breeds expecta-
tions of further devaluations. In this case, some fraction of the
expected devaluation will be passed on to the domestic interest rate,
even if the capital account is partially closed. By contrast, the tariffs
with subsidies will not have such an effect on interest rates. Fourth,
devaluations will generally have no direct effects on the fiscal budget;
the tariffs with subsidies will generally result in fiscal imbalances.
Fifth, the imposition of itariffs and export subsidies will prompt
various interest groups to claim exemption for their particular in-
dustry-and history shows that they often succeed. This political
reaction is avoided with a devaluation.

MULTIPLE NOMINAL EXC1HANGE RATES. The adoption of multiple
rates constitutes a semidevaluation, inasmuch as the exchange rate
applied to some transactlions is altered. Thus multiple rates are
essentially discriminatory, whereas one of the most important prop-
erties of a devaluation (without rationing) is its neutrality. Further-
more, every variety of multiple rates system begs the important
question of how (and at what level) to unify the different rates
eventually.

INCOMES POLICIES. This approach will succeed in realigning the
real rate only if the price of domestic goods falls relative to that of
foreign goods. On this rule, the historical evidence is emphatic:
incomes policies that are not supplemented by demand restraint
have invariably failed to bring down inflation for more than a short
period. Trying to realign the real exchange rate by controlling in-
comes policies alone is not only an inefficient approach; it is also
very risky.
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The Empirical evidence strongly suggests that, if accompanied by ap-
Effectiveness propriate macroeconomic policies, nominal devaluations can pro-
of Devaluations: duce a real depreciation and improve a country's external position.
The Evidence In his classic study, Cooper (1971) analyzed twenty-four episodes

and found that most nominal devaluations were indeed associated
with real devaluations. He also pointed out that most major discrete
devaluations were accompanied by some sort of trade reforms-
quantitative restrictions lifted, tariffs lowered. This finding has also
been reported by Krueger (1978) and Edwards (forthcoming).

Conolly and Taylor (1976, 1979) found that nominal devaluations
were translated into real devaluations in the short to medium run.
Their 1979 paper suggests that, on impact, nominal devaluations have

Table 1. Index of Effectiveness of Nominal Devaluation
Quarter of 1 quarter 4 quarters 8 quarters 12 quarters

Country Year devaluation after after after after

Bolivia 1972 0.68 0.66 0.36 0.09 0.03
1979 0.51 <0 <0 <0 0

Colombia 1962 0.94 0.48 <0 <0 <0
1965 1.00 0.88 0.50 0.57* 0.66*

Costa Rica 1974 0.82 1.04 0.75 0.75 0.83
Cyprus 1967 1.00 0.19 0.27 0.31 0.32
Ecuador 1961 1.05 1.06 0.93 0.51 0.03

1970 0.88 0.74 0.73 0.59 0.66
Egypt 1962 1.03 1.03 0.98 0.85 0.32

1979 0.99 1.05 0.98 0.93 0.76
Guyana 1967 1.03 0.96 1.10 1.31 1.42
India 1966 0.92 0.81 0.56 0.56 0.62
Indonesia 1978 1.00 0.98 0.73 0.64 0.61
Israel 1962 0.94 0.87 0.74 0.63 0.53

1967 0.95 0.93 0.99 1.05 0.57
1971 0.98 0.64 0.53 0.23 <0

Jamaica 1967 0.96 0.99 0.83 0.57 0.37
1978 0.46 0.43 0.31 0.26 0.20

Malta 1967 0.93 0.88 0.99 1.12 0.99
Nicaragua 1979 0.17 <0 <0 <0 <0
Pakistan 1972 1.00 0.99 0.78 0.61 0.45
Peru 1967 0.89 0.65 0.40 0.41 0.36
Philippines 1962 0.97 0.89 0.87 0.73 0.69

1970 0.72 0.65 0.49 0.47 0.55
Sri Lanka 1967 0.82 0.71 0.54 0.70 0.69
Trinidad 1967 0.82 0.71 0.54 0.70 0.69
Venezuela 1964 0.98 0.95 0.96 1.00 1.02
Yugoslavia 1965 0.67 0.46 0.42 0.29 0.26

Note: This index is the percentage change in the real exchange rate between one quarter
before the devaluation and the quarter given, divided by the percentage change in the nominal
exchange rate during the same period. An asterisk indicates that a new devaluation took
place.
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an irnportant positive effect on relative prices, but this effect erodes
slowly-until, nine quarters after the devaluation, the RER is back to
the value it had two years before devaluation. Although the details
differ, the same point is established in studies by Donovan (1981),
Bautista (1981), and Morgan and Davis (1982).

More recently, Edwards (1986b) analyzed twenty-nine devaluations
between 1962 and 1979. Hie found that in some countries nominal
devaluation had succeeded in producing a sizable real devaluation.
Table 1 shows an index of effectiveness of real devaluations for twenty-
eight of these episodes. This index is constructed as the ratio of the
percentage change in the RER to the percentage change in the nominal
exchange rate. As the table shows, the initial effects of devaluations
are large. After twelve quarters, however, much or all of the benefits
have been eroded. Indeed the RER became even more overvalued in the
cases of Bolivia (1979), Cyprus, Egypt (1962), Israel (1971), Jamaica
(1967), and Nicaragua (1979). Edwards (1986b) showed that coun-
tries that had a large (or complete) erosion of the effect of the nominal
devaluation were those that accompanied the exchange rate adjustment
with expansive credit policies, large fiscal deficits, or wage indexation.
Those countries that experienced only minor erosion usually imple-
mented consistent macroeconomic restraint. Regression results in Ed-
wards (1986b) indicate that, on average and all other things given, a
nominal devaluation of 10 percent will result, in the first year, in a real
devaluation of approximately 7 percent. However, the real effect of
the nominal devaluation erodes (rather slowly) through time. After
three years, the average effect on the real exchange rate of a 10 percent
nominal devaluation will be only around 5 percent.

The most interesting finding in these regressions concerns the
effect of changes in domestic credit creation. The results show that
if a devaluation is accompanied by expansive credit policies, its
corrective effect on the RER will be greatly diminished. If a nominal
devaluation of 10 percent is accompanied by an acceleration of the
rate of growth of domestic credit equal to ten percentage points, the
resulting depreciation in the RER will be reduced to only 2 percent
in that year. After two years, the RER will again have become
overvalued.

Exchange rate misalignment has been a serious problem for de- Summary
veloping countries in recent years. In looking at these problems the and
distinction between nominal and real exchange rates is crucial. Mis- Conclusions
aligned real rates have usually resulted from macroceconomic poli-
cies that have not been consistent with the exchange rate system, or
from external shocks. These misalignments misrepresented the rela-
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tive costs of production and consumption of tradable and nontrad-
ables. Stability of nominal exchange rates has not always implied
stability of real exchange rates, and nominal (and real) exchange
rates have not always moved smoothly to new equilibriums after
disturbances. Trade barriers and multiple exchange rates, which
have often been introduced in response to economic shocks, are not
efficient instruments to adjust real exchange rates. Inappropriate
monetary policies have often prevented nominal exchange rate ad-
justments from turning into real exchange rate changes.

Experience suggests, however, that exchange rate misalignment is
susceptible to solution. A nominal devaluation undertaken with appro-
priate fiscal and monetary policies can generate a real depreciation and
increase a country's ability to sell those goods in which it is internation-
ally competitive and to attract the investment needed for growth.

Abstract This article analyzes the theory of equilibrium real exchange rates and defines
misalignment as a deviation of the real exchange rate (RER) from its equilibrium
level. The role of macroeconomic policies is then analyzed under three alternative
nominal exchange rate regimes: predetermined nominal exchange rates, floating
nominal rates, and dual or black market nominal exchange rates. This discussion
points out how inconsistent macroeconomic policies often lead to real exchange
rate misalignment. Corrective measures, including nominal devaluations and sev-
eral alternative approaches, are then evaluated.

Notes This article is a considerably shortened and revised version of chapters 1 and 2
of my book, Exchange Rate Misalignment in Developing Countries, which was
published in November 1988 by Johns Hopkins University Press for the World
Bank. Both the article and book originated in a project on exchange rate policy in
developing countries undertaken by the Country Policy Department of the World
Bank in 1985-86. Armeane Choksi provided strong support for that project.
Marcelo Selowsky read every draft of this paper and was relentless with his com-
ments. Comments by Edgardo Barandiaran, Kathy Krumm, Alejandra Cox-Edwards,
Farruq Iqbal, Miguel Savastano, Giacomo Luciani, Ruben Lamdany, and Alan
Walters are gratefully acknowledged.

1. Although this definition is the most common one, there is still some confusion
on what exactly people mean by "the" real exchange rate. See Edwards 1988 and
Edwards, forthcoming, on this subject.

2. In theory there are better indexes of a country's international degree of compet-
itiveness, such as unit labor costs. Unfortunately, these indexes are unreliable in the
case of the developing countries.

3. Implicit in this definition is the requirement that there are no deviations from
the natural rate of unemployment. In fact, internal equilibrium-defined as a nontrad-
ables market that clears-can take place at different levels of employment. In our
definition of equilibrium RER it is implicit that this equilibrium takes place with no
unemployment above its natural level.

4. This intertemporal budget constraint can be written in the following way:

18(l + r)-eC,(i = O
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and states that this country cannot be a net lender or net borrower forever. Eventually
it has to pay its debts. For a formal and technical discussion on the equilibrium real
exchange rate see Edwards 1986d, where an intertemporal general equilibrium model
is defined. See also the discussion in Williamson 1983.

S. Naturally not only these variables affect the equilibrium RER, but in many cases
the relation will go both ways, with changes in the RER also affecting some of the
fundamentals. Perhaps the clearest example of this two-way relation has to do with
RER movements and tariffs. It is usually the case that real exchange rate overvaluation
is met by an increase in exchange controls and tariffs.

6. These "plausible conditions" are that the substitution effect dominates the in-
come effect, and that all goods are gross substitutes in consumption. See Edwards
1986d. Notice that since a tariff affects the relative price of importables to exporta-
bles, it is useful to concentrate on both the relative prices of exportables and import-
ables. Depending on the relative weights of importables and exportables in the price
index for tradables, the equilibrium RER will appreciate or depreciate as a consequence
of the imposition of an import tariff. What is clear, however, is that the relative price
of importables has gone up relative to both nontradables and exportables, while the
relative price of exportables will fall relative to the other two goods.

7. The domestic price of tradables is equal to PT = EPT* T, where PT* is the
international price of tradables, E is the nominal exchange rate, and r is one plus the
tax on tradables. If the exchange rate is fixed and there are no changes in r, PT will
increase at approximately the rate of world inflation.

8. Notice that here we are considering monetary policy as different from the fiscal
problem discussed above. In reality, however, both of these problems can be consid-
ered to be related. This is because in the vast majority of the developing countries
government deficits are financecl by money creation.

9. See Williamson 1983 for a meticulous analysis of the possibilities of RER misa-
lignment under floating rates.

10. The overshooting in the nominal rate is required in order for interest arbitrage
to hold permanently. See Dornbusch 1976.

1:1. Notice that the direction of the departure of RER from its equilibrium level is
the opposite of that under fixed rates.

12. There is a growing theoretical literature on the effects of macroeconomic
policies under nonunified nominal rates. See Aizenman 1985 and Dornbusch 1986a
and 1986b.

13. See, for example, the discussion in Dornbusch 1986b.

14. In fact, this type of dual rate system is an alternative to foreign exchange
controls.

15. The free rate, in turn, will be highly responsive to expectations about future
events. This type of regime has been recently discussed by Dornbusch (19 86a).

16. Notice that if no current account transactions are subject to the free rate the
relevant RER-that is, the appropriate measure of competitiveness-is the fixed rate
RER. This is because this is the one at which all goods transactions can take place.

17. In this case, if there are no capital controls and we assume risk neutrality, the
following relation will hold between domestic (i) and foreign (i*) interest rates: i =
(e/f) i + (f/f) where e is the fixed nominal exchange rate, f is the free rate, and (f/
f) is the expected change in f.

18. Dornbusch 1986b analyzes this case in some detail.
19. The extent and importance of the black market is basically determined by

whether authorities allow some changes in international reserves. Under complete
rationing the authorities have no reserves, and legal export proceeds are the only
source of foreign exchange.

20. In a way exporters also face this decision under an official dual system. In that
case it will still pay to convert export proceedings at the higher free rate.
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21. Depending on expectations the nominal exchange rate determined in the par-
allel market can increase by more or by less than domestic prices.

22. In a predetermined nominal system this influence of monetary policies is re-
flected in changes in the price of nontradables; under fluctuating rates it is reflected in
changes in both the nominal rate and the price of domestic goods.

23. Naturally, as the gap between the official and parallel market widens, so do
the distortions associated with these dual rates.

24. Strictly speaking, as a result of a worsening in the international terms of trade
the equilibrium RER could either appreciate or depreciate. As discussed above, under
the most plausible circumstances, however, it will depreciate.

25. Since RER = EPT / PN under fixed E, RER can only jump back to equilibrium
if P,N, declines.

26. In some cases, however, if there are extensive quantitative import controls and
parallel markets some of this effects will be different. See the discussion below.

27. We say it will "tend to have" because this assumes that the nominal devaluation
is translated into a real devaluation.

28. The combination of these effects may very well result in a decline of aggregate
output as a consequence of the devaluation. See Edwards 1986a.

29. Of course, the devaluation itself will affect the parallel rate. Theoretically, an
official devaluation can generate either an increase or decline in the black market
premium. The empirical evidence indicates that following the nominal devaluation
there is usually a drop in the parallel market premium. An important question when
there are parallel markets refers to exchange rate unification. Lizondo 1986 has shown
that the equilibrium nominal rate can be either above or below the black market rate.
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ECONOMIC ANALYSES
OF RAPID POPULATION GROWThI

Nancy Birdsall

T he economic growth of Western Europe and North America
during the eighteenth and nineteenth centuries was accompa-
nied by the first steady and sustained increase of population

the world had ever known. Malthus's gloomy prediction, made in
1801, that population grovvth would run up against the fixity of the
earth's resources and condemn most of humankind to poverty and
recurring high death rates, was proved wrong. Indeed, Kuznets
(1966) defined modern economic growth in 1966 as a sustained
increase in population attained without any lowering of per capita
product; he viewed population growth as a positive contributor to
economic growth.

But population growth in industrializing Europe was slow, sel-
dom exceeding 1 percent a year, compared with the rapid growth
of developing countries iri the period after World War II. In the
postwar period, as mortality rates declined dramatically in most
developing countries and fertility rates remained high or even rose,
population growth rose to between 2 and 4 percent a year. Econo-
mists began to consider systematically whether and under what
circumstances this rapid population growth was contributing to ec-
onomic growth and development.

This article reviews what is now a rich body of literature by
economists on the consequences of rapid population growth for
economic development.1 Discussion of the consequences of rapid
population growth is organized according to various views: pessi-
mists, optimists, and what might be called revisionists. More de-
tailed discussions are in a recent review of the economic literature
(McNicoll 1984) and in two assessments of the consequences of
rapid population growth: the World Bank's 1984 report on popula-
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tion and development and the National Academy of Science's 1986
report (National Research Council 1986). The implications of that
literature for public policies to reduce fertility are then reviewed,
using a welfare economics framework.

The There is no consensus on the effects of rapid population growth
Consequences on economic growth in developing countries. The assumption that
of Rapid rapid population growth was detrimental prevailed in the 1950s and
Population 1960s-when the literature emphasized lack of capital (and savings)
Growth coupled with surplus labor in agriculture as the major constraints to

economic growth. In the late 1970s, with attention shifting to the
efficiency of resource use and the policies to promote it, concern
about population abated. Recent analyses have been characterized
as "revisionist" Malthusian: population growth is viewed as only
one among several factors that slow development, and not as a
threat to natural resources.2 The debate has become quantitative:
are the effects of rapid population growth large or small?

Such a debate is not likely to be resolved easily. The amount of
solid empirical work on the subject is limited, especially for devel-
oping countries, partly because the subject is not really a tractable
one for quantitative analysis. In the real world, population change
is not only a cause of economic change, but a consequence as well;
it cannot be shifted up or down as an exogenous variable in a simple
experiment. The only natural experiment available for analysis is
human history; cross-section analyses are a poor substitute. But long
time series of demographic and economic data are rare.3 Moreover,
because population change is both consequence and cause of eco-
nomic change, its effects are hard to trace. For example, an increase
in fertility that raises population in an agricultural area, and thus
lowers potential per capita income in the short run, is likely to lead
quickly to emigration, new agricultural techniques, or other adjust-
ments-including a subsequent decline in fertility.4 And it is not
only families that can adjust their own demographic behavior in
response to the economic forces arising from population change.
Institutions and policy also play a role, for example, through new
investments in the search for new technologies to raise agricultural
production.

Much of the work on consequences has been in the form of
macroeconomic-demographic models. To be tractable, such models
require simplifying assumptions: on the substitutability of labor for
capital in production, for example, and the rate and sources of
technological change. The assumptions themselves often determine
the particular results regarding population effects. Even the few
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large and sophisticated macro models that avoid this weakness can-
not capture the complexity of the real world and have had little
influence on the debate. 5 Empirical work on the partial effects of
rapid population growth--on natural resources, education, and in-
come distribution, for example-has been more illuminating. But
by its nature it has been far from definitive on the macroeconomic
effects of rapid population growth.

A simple comparison of countries' GNP growth with population
growth during the 1970s and 1980s illustrates the problem. There
is no clear association betvween the two rates (table 1). In the 1970s,
population growth was high in both the low-income countries and
in better-off middle-income countries; in the middle-income coun-
tries, GNP growth was much higher. In the industrial countries, both
rates were relatively low. Insofar as the two rates are independent

Table 1. Rates of Growth of Population, GNP, and GNP per Capita,
Selected Countries, 1973-83

Population Real GNP Real GNP per
GNP per capita, growth rate, growth rate, capita growth rate,

1983 1973-83 1973-83 1973-83
Country (U.S. dollars) (percent) (percent) (percent)

Low-income countries
Bangladesh 130 2.4 5.5 2.9
India 260 2.3 4.2 1.9
Sri Lanka 330 1.7 5.2 3.4
Kenya 340 4.0 4.7 0.6
Pakistan 390 3.0 6.2 3.1

Middle-income countries
Indonesia 560 2.3 6.8 4.4
Egypt 690 2.5 9.1 6.4
Philippines 750 2.7 5.3 2.5
Nigeria 770 2.7 1.5 -1.1
Thailand 820 2.3 6.3 4.0
Peru 1,040 2.4 1.3 -1.1
Costa Rica 1,070 2.4 2.4 -0.1
Colombia 1,410 1.9 4.1 2.1
Brazil 1,870 2.3 4.4 2.0
Korea, Republic of 2,010 1.6 7.0 5.4
Mexico 2,180 2.9 5.0 2.0
Venezuela 3,830 3.5 2.4 -1.1

Industrial countries
United Kingdom 9,180 0.0 1.0 1.0
Japan 10,110 0.9 4.2 3.3
France 10,480 0.4 2.4 2.0
Germany, Fed. Rep. 11,400 -0.1 2.1 2.1
Sweden 12,440 0.2 1.0 0.8
United States 14,080 1.0 2.4 1.3

Source: World Bank 1986b.
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of each other, slower population growth would raise per capita
income faster (or prevent its decline). But in at least one sense the
two rates are probably not independent; economic growth is likely
to contribute to lower death rates and thus faster population growth.

Malthus and Other Pessimists

In his Essay on Population, Malthus had a simple model in which
aggregate economic and demographic change were tied together by
reproductive behavior at the family level. His model incorporated
the classical wage theory, that the supply of labor was completely
elastic at the subsistence wage level. In good times-when average
incomes rose above subsistence level-marriage occurred more often
and earlier, and couples had more children. Thus higher income per
capita led to an increase in population and in the supply of labor.
But population increase eventually brought falling wages and rising
food prices as an increasing supply of labor ran up against the fixity
of land and, given diminishing returns, labor productivity fell. With
falling consumption, marriage and fertility rates fell and mortality
rose, completing the cycle. Malthus thought that total economic
output could increase, but the standard of living for most families
would not permanently rise; the long-run equilibrium standard of
living was at the subsistence level.

Malthus assumed that people would not exercise "preventive
checks" to reduce births (his axiomatic "fixity of passion"). That,
combined with the assumption of diminishing returns in agriculture,
made his gloomy prediction a logical necessity.

As a description of trends in the several centuries preceding his
1801 essay, Malthus was largely correct. Data pieced together by
demographers and economic historians, on wages, rents, food prices,
and fertility and mortality in England from the fourteenth century
through the eighteenth century, fit well with parts of the Malthusian
model.6 In the fourteenth century, the Black Death brought a largely
exogenous increase in mortality; as population fell, wages rose. By
the mid-sixteenth century mortality was lower and the population
was recovering; land rents and the relative price of food were rising,
wages were falling. Late in the seventeenth century, population
growth slowed again; wages rose and food prices fell.7

As a predictor, however, Malthus was wrong,8 both about dimin-
ishing returns and about human reproductive behavior. Even as he
wrote, the Industrial Revolution in England was ushering in a pe-
riod of sustained improvements in technology, yielding gains in
labor productivity that outstripped any effect of diminishing returns
and brought increases in per capita income. And by the end of the
nineteenth century, couples were consciously controlling fertility
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within marriage, which led to smaller family size. By the beginning
of the twentieth century, the economic and demographic character-
istics of modern industrial economies were set: steady but slow
population growth, low fertility, sustained productivity increases,
and rising consumption for the majority.

Malthus and the classical economists were writing at a time when
in England population growth was accelerating. With the new burst
of population growth in developing countries after World War II,
economists returned to the Malthusian tradition. Leibenstein (1954)
and Nelson (1956) reintroduced population as an endogenous vari-
able influenced by income. In their models, small increases in in-
come for populations at the subsistence level lead to increases in
labor supply that swamp small increases in capital or other stimuli
to the economy. The result: a low-level equilibrium trap. Only
massive capital formation or a major stimulus can ensure that coun-
tries avoid the trap.

Early one-sector neoclassical growth models (Solow 1956) were
similarly Malthusian. For them, the faster the rate of population
growth (and thus of labor supply compared with capital formation),
the lower the level of per capita consumption. With constant returns
to scale and a constant rate of saving, faster growth of the labor
force implies a lower capital-labor ratio and lower productivity of
labor. More resources must be used to maintain capital per head,
thereby restraining consumption. Thus rapid population growth is
harmful even in the absence of diminishing returns. These neoclas-
sical steady-state models treated population growth as exogenous:
they did not try to incorporate the determination of population
growth through the effects of economic change on mortality, fertil-
ity, or marriage rates.

Population growth is also treated as exogenous, and has similar
negative effects, in two-sector growth models (Lewis 1954, Ranis
and Fei 1964). In them, surplus labor from farming is absorbed into
manufacturing only if savings and thus capital grow faster than
population, or if technological change in manufacturing offsets the
combined effects of diminishing returns in agriculture and of popu-
lation growth. Other things being equal, the shift of labor into
manufacturing occurs mnore rapidly the slower the growth of
population.

These early growth models treated population growth and labor
force growth as equivalent and ignored the age structure of a coun-
try's population. In his overlapping generations model, Samuelson
(1958) introduced a crude approximation of age structure. He pos-
ited two age groups, a younger working population and an older
retired population. The younger generation transfers consumption
"loans" to the older generation, the "loans" to be repaid by the
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subsequent generation of younger workers. A sustained increase in
population growth raises the proportion of the younger group, and
results in higher consumption transfers to the old. If a faster rate of
population growth persists, each generation benefits. Thus Samuel-
son came to the opposite conclusion from that reached in the neo-
classical growth models: a sustained higher population growth rate
leads to higher lifetime economic welfare.

Samuelson ignored dependent children; in effect he assumed they
pose no costs to parents or to the wider economy.9 In fact, however,
higher population growth that results from higher fertility will in-
crease the proportion of children in a population (and not increase
labor supply for about fifteen years). To the extent that children
consume more than they produce, their existence must reduce the
consumption or the savings of workers and retired people.

In a wholly different tradition, Coale and Hoover (1958) devel-
oped a model highlighting the fact that children are costly and that
high fertility increases the proportion of children in the population.
They maintained that in high-fertility societies, the disproportionate
consumption needs of children (including their need for education
and health services, which Coale and Hoover in effect treated as
consumption rather than investment) will reduce average savings.
So they built into their simulation model of India the assumption
that savings and investment per capita fall as the proportion of
nonworking dependents in the economy rises. They then projected
per capita income for India under low, medium, and high (exoge-
nous) fertility assumptions. They concluded that, over a thirty-year
period, per capita income could be as much as 40 percent lower
with high fertility than with low fertility.

The Coale and Hoover model and the standard neoclassical
growth models share one characteristic. As long as there is (a) little
room for adjustment in the capital-labor ratio and (b) constant or
increasing capital-output ratios, the impact on total income of higher
fertility (and, with a fifteen-year lag, of faster labor force growth) is
bound to be close to zero. Thus the impact on per capita income is
negative, even without taking account of any negative effect of
higher fertility on the savings rate and thus on capital formation.
The impact is negative even if a production function allowing ad-
justment in the capital-labor ratio is used, as long as there is a
negative effect of population growth on savings and thus insufficient
growth of the capital stock. In these models, the only escape is
technological progress. If there is sufficient technological progress,
and it is responsive to factor scarcities and thus labor-intensive,
additional labor can lead to increases in per capita income even
without equivalent growth in capital.

The 1958 Coale and Hoover study was followed by others in the
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1960s and 1970s. They simulated the effects of alternative future
paths of fertility (and thus of changing age structures) on the budg-
etary costs of education and health services, job opportunities, and
so forth in different countries.1 0 Generally, as in Coale and Hoover,
changes in mortality and f'ertility were treated as exogenous to the
economic system, although they could be affected by family plan-
ning policies. Analysts then compared the costs of a family planning
program with the projected savings in health, education, or job
creation costs associated with lower fertility. In a related study,
Enke (1966) made a cost-benefit analysis of family planning. Using
estimates of the cost of family planning programs, and his own
estimate of the benefit of "averted births," he concluded that spend-
ing on family planning was 100 to 500 times more effective than
other forms of development spending.

This conclusion is undoubtedly exaggerated (or public spending
on family planning in developing countries would be much greater
than it is, even allowing for political and religious barriers). First,
the real costs of family planning programs are not easy to estimate
(particularly where family planning is part of a health program) and
are extremely sensitive to the chosen discount rate.'1 Enke probably
understated the true costs. Second, estimates of the benefits of an
averted birth are sensitive to assumptions about future costs in
health, education, and other areas. Third, and most important,
estimates of the benefits of an averted birth are conceptually flawed,
since most societies value children per se in addition to consumption
of goods and services.1 2

The models that provided the basis for the pessimists' views have
not been and cannot easily be tested empirically. Moreover, the
Coale and Hoover model (and others designed to illustrate the neg-
ative consequences of population growth13 ) can be criticized on the
grounds that its assumptions-such as the limited substitutability of
capital and labor, the negative effect of a high dependency ratio on
savings, and the limits of technological change-are incorrect and
also on the grounds that fertility is not exogenous.

Despite these problems, however, these models did influence
thinking substantially in the 1960s and 1970s. Among those con-
cerned with international development policies, the work reawak-
ened interest in population growth as a potential policy variable;
highlighted the importance of growth rates and age structure as well
as size of populations, making population an issue for Latin Amer-
ica and Africa as well as the densely populated countries of Asia;
and contributed to the view, especially in the rich countries, that
rapid population growth was exacerbating development problems
in the poor countries (see, for example, National Academy of Sci-
ences 1971).
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The Optimists

The pessimists' views have not gone unchallenged. Optimists
about the effects of population growth have emphasized as the
critical contributors to economic growth such factors as innovation,
efficiency in the use of resources, human as opposed to physical
capital, and technological change rather than investment per se.
Optimists argue that a growing population is a net contributor to
economic growth for two principal reasons: (a) a larger population
brings economies of scale in production and consumption (note that
the neoclassical models are all scale-neutral); (b) population pressure
and scale economies are likely to encourage technological innova-
tion and organizational and institutional change, particularly in ag-
riculture. In addition, optimists argue that a growing population
can stimulate demand and thus reduce investment risk and that a
growing population permits constant improvement of the labor force
with better-trained workers.14

These arguments have echoes from the classical period. Adam
Smith invoked scale and resultant induced innovation not only to
explain economic growth itself but also as arguments for a positive
effect of population growth on economic growth. He noted that a
growing population, by widening the market and fostering creativity
and innovation, facilitates the division of labor-and thus leads to
higher productivity. Later, Marshall also emphasized scale and in-
novation, noting that "while the part which nature plays in produc-
tion shows a tendency to diminishing returns, the part which man
plays shows a tendency to increasing returns.""5

Among modern economists, Kuznets (1966), Hirschman (1958),
and others (for example, Hansen 1939) have also emphasized the
potential contribution of a growing population to scale economies
and to innovation. There have been some efforts to test the scale
effect empirically. Glover and Simon (1975) report a strongly posi-
tive elasticity of road density with respect to population density in a
cross-national analysis that controlled for income. Simon (1977),
using Denison's data on the sources of postwar economic growth in
industrial countries, has also estimated positive, though small, elas-
ticities of economic growth with respect to population size (not
population growth).16 It does seem likely that transport and other
infrastructure investments and public services such as health and
education have scale economies up to a certain population size-
which means that greater population density could improve the
potential for economic growth in thinly populated rural areas (for
example, in parts of Africa).

The most effective argument that population growth may encour-
age innovation has been made by Boserup (1965, 1981), for agri-
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culture. She suggests that increasing population density induces a
shift to more labor-intensive farming systems; the shift from long
fallow to more frequent cropping then confronts farmers with new
possibilities for innovation. The shift initially requires each worker
to work longer hours and results in diminishing returns to labor;
therefore, it will not occuI unless rising population pressure neces-
sitates it. Once such a shift does occur, however, the use of new
tools and techniques (for example, the plow) brings large increases
in productivity.1 7

Some examples appear to refute the Boserup argument. There are
cases-nineteenth-century China, twentieth-century Bangladesh, and
parts of Africa in the past few decades-in which population growth
has probably contributed to declining returns. For Bangladesh, a
country in which there is already high population density in rural
areas and labor is already used very intensively, it is difficult to
imagine what new technologies or tools could be both more labor-
intensive and allow higher labor productivity."8 Finally, except in
the case of agriculture, it is difficult to show that population pres-
sure, rather than other factors, has been the major impetus to
innovation.19

In his influential book, The Ultimate Resource, Simon (1981)
also ties innovation to population size. He argues that, other things
being equal, larger population, and thus more people using their
minds, implies greater knowledge. Simon constructs a simulation
model in which technological innovation is a function of population
size. He finds "moderate" population growth (less than 2 percent a
year) to have a positive effect on welfare in the "medium-run," that
is, after a "short-run" period of thirty to eighty years.20 As with the
neo-Malthusian simulation models discussed above, however, it is
the assumption built into the model which drives the particular
result.

In short, the argument of the optimists regarding the advantages
of greater population density in rural areas has empirical support.
But the other arguments, though of intuitive appeal, are as poorly
supported empirically (and as intrinsically difficult to support) as
are the arguments of the pessimists. The arguments rest largely on
theory. Yet in theory, the things that population growth may en-
courage-technological innovations and scale economies-can also
be encouraged independent of rapid population growth, especially
through economic policy.

As with the pessimists in the 1960s and 1970s, the optimists have
made their mark on the policy debate. In the 1980s, at least in the
United States, optimists' views have caused considerable questioning
of the earlier consensus that rapid population growth slows
development."2
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The Revisionists

The revisionists view population change as the aggregate outcome
of many individual decisions at the micro or family level, and thus
as one aspect of a larger complex system.2 2 The micro or family-
level decisions are made in response to signals provided by the larger
system; under the Smithian logic of an invisible hand, these family
decisions should be presumed to maximize not only individual wel-
fare, but also social welfare, unless there are clear market failures.
Among revisionists, differences on the negative effects of rapid pop-
ulation growth depend on differences about the pervasiveness and
relevance of market failures. The World Bank (1984) and Demeny
(1986), for example, emphasize market (and institutional) failures;
the National Research Council of the National Academy of Sciences
(1986) emphasizes the ability of the market and institutions to
adjust.

The revisionist emphasis on micro decisions leads to two related
conclusions about the effect of population growth on development.
First, rapid population growth is not a primary impediment to eco-
nomic development-though it can exacerbate the effects of failings
in economic and social policy. Second, the negative effects of rapid
population growth are likely to be mitigated, especially in the long
run, by family and social adjustments.

Revisionists thus resist generalization; the effects of population
growth vary by time, place, and circumstance and must be studied
empirically. Most empirical work has been done at the sector level,
in contrast to the economywide models of the optimists and pessi-
mists. The sector studies tend to show what is wrong with extreme
optimism and extreme pessimism.

SAVINGS AND PHYSICAL INVESTMENT. Neoclassical growth theory
and intergenerational transfer models point to a negative effect of
rapid population growth on aggregate savings and investment. In
the case of savings, there is little empirical evidence to support this
conclusion. Cross-country studies of the effects of a high depend-
ency burden on aggregate savings have generally found little or no
negative effect (except in rich industrial economies, where the high
dependency burden is associated with a large proportion of elderly,
not with a large youthful population and high fertility).2 3 This is
not really surprising. For one thing, business savings are not likely
to be related systematically to population growth. In addition, gov-
ernment can to some extent change a country's savings rate by fiscal
and monetary measures, irrespective of demographic conditions. At
the household level, savings in poor countries are probably confined
to a small proportion of relatively rich households among whom
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fertility is already low. For poorer households, with limited or costly
access to banking and credlit systems, accumulation of land, tools,
or other assets is a more likely form of "savings" than financial
savings. For households with little or no savings, children come at
the cost of lower per capita consumption rather than lower savings.
In less poor households, a child's anticipated needs (especially
schooling) could induce parents to work harder and save more
rather than less (Kelley 1980). Indeed, children may themselves
provide a relatively safe form of savings (for example, for old age)
in places where it is risky or impossible to save for future consump-
tion (Cain 1983). Finally, at the household level, the association
between savings and fertility is probably not causal. Rather, both
are influenced as development proceeds by improvements in finan-
cial markets, more women taking jobs, and so on (Hammer 1986).

As for investment, Coale and Hoover (1958) argued that high
fertility would deflect public investment from "productive" purposes
to spending on the education and health of the young. But education
and health are themselves investments. Indeed, they may well have
higher returns than physical investments.24 The argument from ne-
oclassical growth models is that investment per worker will be lower
the faster the labor force grows (assuming a savings rate independ-
ent of population growth). But the net effect on output depends on
the substitutability of labor for capital and on the capital-output
ratio; for realistic assumptions about both, the effect has been shown
to be small.25 Pessimists argue that developing economies are un-
likely to "choose" the labor-intensive technologies that are appropri-
ate for their abundance of labor. The revisionist counterargument is
that to the extent that inappropriate choice is due to government
subsidies to the urban, capital-intensive sector, the fundamental
problem is not rapid population growth but poor economic poli-
cies.26 A more straightforward counterargument comes from the
simple arithmetic of investrnent rates in relation to GDP. The differ-
ent rates of population growth in rich and poor countries have little
effect on capital accumulation, compared with the effects of the
different initial levels of GDP. In 1980, Kenya, with gross domestic
investment equal to 22 percent of GDP, still could have spent only
about $S per potential new worker (and, even with half as many
new workers, could spend just $10 per worker); whereas the United
States, with a lower investment ratio of 18 percent, could spend
almost $200, because of its much higher GDP.

NATURAL RESOURCES ANI) THE ENVIRONMENT. The revisionist
view is straightforward: for nonrenewable resources, such as min-
erals and oil, over which ]property rights are generally well estab-
lished, the market works. The price mechanism ensures that any
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change in the scarcity value of such a natural resource will reduce
consumption and impel a search for substitutes. Rapid population
growth may shorten the period during which people consume a
particular commodity, but will not reduce overall welfare since the
same number of people benefit from that consumption.2 7 Indeed,
greater use in one period may be economically justified given the
needs of a rapidly growing population and the likelihood that a
rising price will speed the discovery of substitutes. The only (weak)
counterargument is that a longer period might allow more time for
serendipitous technological advances; but there is no evidence that
such advances come from serendipity rather than the pressures of
scarcity.

For renewable resources-land, forests, and fisheries-the prob-
lem is more complicated. Greater use of renewable resources in one
period need not reduce use in the future-unless use exceeds the rate
of regeneration. With a large and rapidly growing population, the
risk of excessive use and thus of permanent degradation is high.
Though some irreversible overuse may be economically sensible
when population growth is rapid, the benefits must be great if they
are to justify the loss of the stream of resources that would otherwise
be available in perpetuity.

Where property rights are well defined, private landowners or
public managers will normally resist degradation of their property
in order to protect its long-run value. But if property rights are not
well defined and resources are held in common, the risks of degra-
dation are greater. There can occur a "tragedy of the commons"
(Hardin 1968); individual users have no incentive to restrict their
own use, knowing others will not, and all abuse the commons. This
is the classic prisoner's dilemma.

One such case may be the African Sahel, where the combination
of rapid population growth and uncertain property rights is contrib-
uting to overgrazing of cattle during drought (and some say to
permanent desertification). There, as elsewhere in Africa, low pop-
ulation density has historically mitigated the need to define individ-
ual property rights and to create the legal and organizational me-
chanisms to protect such rights. The revisionist argument would be
that the fundamental problem is not rising population but the ab-
sence of well-defined property rights. A sophisticated pessimist
would reply that, under some not unusual conditions, rapid popu-
lation growth contributed to permanent degradation faster than the
institutional mechanisms could be developed to define rights and
control access.28 Either way, population growth is seen as exacer-
bating a more fundamental problem rooted in market failure. It is
hard to measure the relative contribution of population growth to
the overall problem.
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HEALTH AND EDUCATION. The pessimists' concern-that a high
dependency burden will cut public spending on health and educa-
tion-is only weakly borne out. For education, Schultz (1985) re-
ports that a cross-country regression shows that higher population
growth has no effect on enrollment rates though some negative
effect on spending per student.2 9 There is no comparable analysis
for health spending; anyway, health spending seems to have little
relationship to health conditions, probably because it is often ab-
sorbed by urban-based curative services that reach only a small
minority. Easily as much an improvement in health conditions would
come from reforms in health care delivery as from any increase in
health spending per capita that lower population growth might
afford.

For health and education, the revisionist emphasis on family-level
decisions does lead to concern about the potential drawbacks of
high fertility-through its effects on family (not government) budg-
ets. There is substantial evidence that children from large families
have lower educational attainment and poorer health, in industrial
as well as developing countries.30 Though many studies take inade-
quate account of parents' income and education, there is some evi-
dence that harm is greater the poorer the family, and particularly
applies after four children (Birdsall 1980a and studies cited in Bird-
sall 1977). Since families in developing countries are on average
poorer and larger than those in industrial countries, the negative
consequences of large famnilies will have particular weight in the
developing world.

Nonetheless, the strong cross-section association should not be
interpreted necessarily as a causal one running from family size to
health and education. It is possible that parents decide jointly and
simultaneously on both the number of children to have and the size
of their investment in health and education, in effect trading off
between quantity (more children) and quality (more input per child)
(see Becker and Lewis 1973). Low income, low returns on education
and health spending, and reasonable concern about their own long-
term security could lead parents to decide to have many children
and to spend little on each child.

So do parents consciously trade off quantity (more children)
against quality (higher inputs per child)? The question is an impor-
tant one for policy. If there is such a tradeoff, the damage that large
families can have on chilcdren's health and education may signal a
market failure that could justify public interventions to protect chil-
dren, such as mandatory school attendance or quotas on family
size.3" But if in fact parents are "altruistic"-so that they incorporate
their children's utility into their own (Becker 1981)-then efforts to
force parents to spend more on child health and education could
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simply reduce family welfare.3 2 From a welfare point of view, it is
reasonable to assume (except in the case of "unwanted" children)
that parents have another child only when they feel that the benefits
to the family as a whole exceed the costs.

Governments have generally taken the view that parents are altru-
istic-or if they are not, that they still retain total rights over their
own reproductive lives. The most widespread form of population
policy is public support for voluntary family planning programs.
These are justified as a means to assist parents in avoiding unwanted
children while also reducing the social costs of extra births. If some
children are unwanted, then even altruistic parents must take the
number of children as given. They may then be forced into lower
investments in child health and education than they would otherwise
have made. In a few countries, especially in Asia (where govern-
ments view the social costs of high fertility as substantially larger
than the private costs), government spending on family planning has
another rationale. It provides information and "education" to par-
ents about the likely effects of their own high fertility on the health
and education of their own children.

The best evidence that unwanted births do reduce parental invest-
ments in children comes from a study on twins in India. Rosenzweig
and Wolpin (1980) posit that the birth of twins sometimes consti-
tutes the exogenous imposition of an "unwanted" child. They report
that, for families in which the most recent birth was of twins, the
children were significantly less likely to be in school. The implica-
tion is that the elimination of unwanted births-through, for ex-
ample, a reduction in the cost of family planning-would raise
average education levels among children.

How might the apparent adverse consequences of high fertility
for individual families slow a whole country's development? Kuznets
(1966) and others have argued that the effects of the quality of
human capital on aggregate economic growth are substantial; the
loss of individual potential due to poor health or lack of education
can be translated into lower aggregate labor productivity and less
potential for entrepreneurial and technological advance.

INCOME DISTRIBUTION. Does high fertility among the poor in all
countries, and in poor countries relative to rich, make it harder to
reduce income inequality?33 Most studies that have included popu-
lation growth in cross-national empirical studies of inequality do
report a positive effect, in both single-equation studies (Adelman
and Morris 1973) and simultaneous-equation ones (Repetto 1979).
One exception was Rodgers (1984). However, the single-equation
studies can be faulted for failure to take into account the possible
(also positive) effect of an unequal income distribution on fertility;
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and the simultaneous-equation studies can be faulted for arbitrary
use of identifying restrictions. Moreover, all cross-national studies
on this subject are reportedly sensitive to the sample of countries
chosen (Lam 1985). Macro-level studies are thus far from definitive;
and micro studies cannot address this essentially macro question.

However, the theory linking rapid population growth to greater
income inequality is straightforward. In the short run, and other
things being equal, increases in the supply of labor relative to capital
and land will reduce the return to labor and increase the returns to
the other factors. (This is not true when there is perfect substituta-
bility between labor and other factors in production.) This would
imply a period of increasing income inequality, since in poor coun-
tries a high-income minority generally owns a disproportionate share
of capital and land. As discussed earlier, this Malthusian scenario
apparently applied in preindustrial Europe; and in modern agricul-
ture, returns to labor may have fallen relative to returns to other
factors, at least in densely populated areas of Asia (such as
Bangladesh).

A more relevant indicator of inequality may now be changes in
the income shares of different types of labor-educated and unedu-
cated, skilled and unskilled--since in today's economies a large share
of income accrues to labor. There is some empirical evidence that
higher fertility rates reduce the share of less-educated workers, pre-
sumably increasing income inequality. Williamson and Lindert
(1980) report that, in the United States, increases in the wages of
skilled workers relative to the unskilled have been a positive func-
tion of the rate of population growth. For Brazil, Behrman and
Birdsall (1988) report that wages of uneducated workers are lower
if they belong to a large cohort; this is not true of educated workers.

The effects of high fertility on inequality will depend on the
distribution of fertility levels and on any fertility change across
income classes.34 It is often the case that aggregate high fertility is
an average of high fertility among the poor majority and low fertility
among the rich minority. lThe effect of high fertility on inequality is
then heightened, since on a per capita basis poor households will
have even lower incomes. The opposite will occur if, in the later
stages of the fertility transition, fertility declines disproportionately
among the poor. If the fertility change is induced by a subsidized
family planning service, itself a form of income to households, both
these effects will be exaggerated (National Research Council 1986).
For example, if the poor are the beneficiaries of such subsidies (the
rich obtaining services through private physicians), then family plan-
ning subsidies can be said tlo reduce inequality.

Finally, it is worth noting the long-run effect on income distribu-
tion that would result if the adverse effects of high fertility on
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children's health and education are greater in poor families, as im-
plied by evidence discussed above. If low parental income and high
fertility are combined over a long period, and high fertility is also
associated with lower spending on children's human capital, it is
possible to imagine an enduring syndrome of poverty and large
families. This would produce a permanent underclass which, bar-
ring any change, would grow larger and poorer.3 5 There is, how-
ever, no evidence that this has occurred in any society.

The Welfare In the absence of market failures, family decisions can be pre-
Economics of sumed to maximize not only individual welfare, but also social
Policies to welfare-and the macroeconomic consequences of population
Reduce Fertility growth, whether good or bad, would have no implications for op-

timal public policy. A public policy to influence private fertility
behavior is usually justified on grounds of one of two types of
market failures: externalities-that the social costs of children may
exceed their private costs-and market imperfections in the availa-
bility of information about the means of fertility control

Externalities

In principle, a difference between the private and social costs of
children could justify public intervention. If parents do not internal-
ize all the costs of children, they are likely to have more children
than is socially optimal. The opposite can also apply: if private
benefits fall below social benefits (as may be the case in parts of
Europe, where fertility is now below replacement), parents will not
have enough children from society's point of view.

There are at least three situations where externalities may arise.3 6

* The classic "tragedy of the commons." This applies where a
renewable resource is commonly owned and property rights to
the resource are not defined (Hardin 1968; and see the discus-
sion above of natural resources and the environment).

* Congestion of government services such as health and school-
ing. This situation is formally identical to the first if government
spending on social welfare is viewed as a common resource. For
several reasons, governments subsidize such services as educa-
tion, health, urban transport, and sanitation. In many countries
it is reasonable to suppose that the present value of the cost of
a lifetime of these services to a newborn citizen will exceed the
present value of the citizen's lifetime tax contributions. In that
case, government services are subject to congestion, so that, for
example, each additional child dilutes the educational services
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available to his classmates. In principle, the congestion problem
would be eliminated if the subsidy were set at the socially opti-
mal level. But such subsidies are seldom designed to take ac-
count of potential congestion; they are more likely to be a
response to external benefits and natural monopolies, or to
capital market failures. Government efforts to compensate for
poor access to capital markets in developing countries may
similarly contribute to capital dilution in agriculture and indus-
try (World Bank 1984). Again this problem is not caused by
population growth, but probably is exacerbated by it. The ar-
gument then is that rapid population growth reduces the amount
of physical capital available per worker, as well as the amount
of human capital available.
A "pecuniary" externality in the labor market. As population
and thus labor supply increase, wages of labor (especially in
rural areas) fall and rents rise. Individually, it is rational for
landless or land-poor laborers to have many children as a strat-
egy for maximizing the family's wages as well as their own
security in old age. When everybody pursues this strategy, how-
ever, wages are depressed: one poor family's decision to have
children imposes costs on others.

Such a decline in returns to labor relative to other factors is
classified as a pecuniary externality, rather than a true one,
since its consequences are fully reflected in the market. Al-
though wages are depressed by population growth, rents are
boosted, so landowners or capitalists gain. Only if one views a
reduction in poverty as a public good can the effect of popula-
tion growth on wages be construed as a true (nonpecuniary)
externality. In any case, decreasing the proportion of the pop-
ulation living in poverty by slowing population growth, though
low-cost and (perhaps) politically feasible, is a slow-acting al-
ternative to measures such as land reform.

Economists have recently developed new analytic models to ex-
amine more closely the social optimality of individual decisions
about family size. These models incorporate the overlapping gener-
ations framework (Samuelson 1958) and the idea that parents fully
incorporate their children's utility (Becker 1981), and, most impor-
tant, they take into account the endogenous nature of decisions
about family size. Theoretical work suggests that under certain con-
ditions individual decisions will be optimal from a social point of
view-that externalities due to diminishing returns to land, for ex-
ample, are not a problem (Nerlove, Razin, and Sadka 1987). Un-
fortunately, there has been virtually no empirical work on the mag-
nitude of any possible childbearing externalities-for industrial or
developing countries (though see Lee 1988).
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Fertility Control and Market Failure

The second rationale for public family planning programs is that
contraceptive information is inadequately conveyed, so people have
more children than they would want were they better informed.3 7

There is no opportunity for profit (and thus no private market)
from informing people about such means of contraception as rhythm
and withdrawal, which involve no sale of a product. Even in indus-
trial countries, information about contraceptives is limited; for ex-
ample, advertising of contraceptives continues to be frowned upon
in the United States, even in the face of the rising social costs of
adolescent fertility and of AIDS.

The argument that the market for contraceptive information is
flawed, justifying public intervention, is sometimes extended to the
notion that the market for certain contraceptive services is flawed
(World Bank 1984). Such contraceptive methods as the pill and the
intrauterine device (IUD) require medical backup; in effect they are
jointly produced along with health care. Where the demand for
private health care is limited-as in rural areas of developing coun-
tries-the demand for these contraceptives is therefore unlikely to
be met in the private sector."

The result of poor markets for information and services can be
"unmet need" for family planning. This concept denotes a specific
empirical measure-the number of eligible women (of reproductive
age, not pregnant, and so forth) in a sample who say they want no
more children or want to delay childbirth, but are not using contra-
ception. Unmet need is not equivalent to the economic concept of
unmet demand, as it does not take into account the effect of costs
in reducing demand. Unmet need is estimated to be in the range of
10 percent (in Africa) to 30 percent (in such countries as Peru and
Bangladesh) of married women age 15 to 49 (World Bank 1984).

Specific Policies

Four types of policies to reduce fertility can be distinguished by
their potential effects on social welfare.

FAMILY PLANNING INFORMATION AND SERVICES. Assuming state
subsidies are financed appropriately (that is, the tax system is not
highly regressive) and programs are voluntary, public involvement
in family planning as a means to reduce fertility is likely to improve
individual welfare. This principle is generally endorsed in the eco-
nomics literature, even when the evidence on the size and impor-
tance of externalities is disputed (see, for example, Srinivasan 1988).
However, Bauer (1985) worries that in many countries of Asia and
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Africa, advice, education, and persuasion "in practice shade into
coercion."

ENTITLEMENTS. These are rewards for particular types of behav-
ior. Chomitz and Birdsall (1987) distinguish two types of incentives
for individuals: those that reduce barriers to contraceptive use (such
as time and travel costs, lack of information, and psychic costs) and
those that change the relative costs of children and thus directly
reduce the demand for children.

In the first category would be payments to people who attend a
session providing information on contraception or compensation for
time and travel costs to those who go to a family planning clinic.
These "entitlements" are relatively easy to justify, particularly if they
are merely for receipt of information. But the most common form
of entitlement is designed t:o compensate for time and travel costs of
clients undergoing irreversible sterilization. Such payments are as
much as 20 percent of public spending on family planning programs
in India and Sri Lanka. Because sterilization is irreversible, they do
raise a danger. If the desperately poor have difficulty borrowing, as
they often do, such payments may be coercive. They may "entrap"
the myopic into forgoing the long-term benefits of additional chil-
dren for the sake of short-term cash.

In the second category would be payments to individuals (imme-
diate or deferred) for limiting the size of their families. The classic
example is the Chinese practice of giving better housing, higher
wages, and education privileges to families with only one child. This
form of incentive is justified from the standpoint of efficiency only
if there are externalities-that is, if there are savings to society when
the parents forgo a birth. The optimal incentive payment is the
amount at which the gain to society of the last birth averted just
offsets the forgone benefits to parents of that birth.

The approach to population policy implicit in this welfare-eco-
nomic approach is very different from the standard one. Population
policies commonly set a target for reducing the birth rate; how the
reduction is allocated among families is treated as a secondary con-
sideration. However, the welfare-economic approach is concerned
not with the total reduction in births, but with ensuring that the
private and social value of each birth is identical.

TAXES AND DISINCENTIVES. A child tax is a disincentive with po-
tential efficiency gains analogous to incentives-but only under per-
fect market conditions. The same is true of any outright penalty or
loss associated with children, such as reduction of maternity bene-
fits. Disincentives have been used in China and Singapore (including
restricted educational opportunities for later-born children).
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Disincentives in the form of outright penalties pose an obvious
distributional problem. Child taxes are likely to affect the poor most
severely. Disincentives, such as rising costs of education for each
additional child in a family, are likely to penalize the wrong gener-
ation: the children whose welfare a population policy is intended to
improve.

In addition, unless capital markets are perfect, disincentives can
become coercive, with big welfare losses. For the poor much more
than the rich, children are a valuable source of old-age income and
security. Yet in no society, developed or developing, is it easy to
borrow against the future earnings of one's children. Because of this
failure of capital markets, a small tax (if nonoptimal from a social
point of view) could force a poor couple to forgo the birth of a child
whose financial value alone would be greater than the tax.

The potential coercive effect of disincentives contrasts with the
overall improvement in welfare that comes from incentives. With
laissez-faire choice, a couple can decide whether to have two chil-
dren at income Y, or three children at income Y. An incentive
payment clearly improves the choice: to have two children at income
Y plus the payment, or to have three children at income Y. In
contrast, a disincentive worsens the choice: to have two children at
income Y, or three children at income Y minus the payment. As the
disincentive gets larger, the effective area of choice gets smaller; the
line between disincentive and coercion is then merely one of degree.

Obviously, the system of financing incentives or disincentives can
affect the family's choice and thus modify these simple conclu-
sions.39 If incentives are financed by taxes, or disincentives are dis-
tributed as rebates, the overall effects on social welfare are less clear.
Finally, at least in principle, if there are large negative externalities
associated with childbearing, the immediate impact of a disincentive
could be offset by a family's share in the social gains of slower
population growth.

QUOTAS. On the face of it, a quota on the number of children any
couple can have seems "fairer" than incentives, since rich and poor
are equally constrained. In fact, a quota is less fair. In developing
countries, it would deprive the poor of the benefits of additional
children-and without any compensation; the rich are less reliant
on having many children for economic reasons (and have more
consumption options as well).

In addition, quotas are far less efficient than incentives. They
impose potentially heavy welfare costs on many couples and thus
on society as a whole. Quotas, to be efficient, would require that
the shadow cost of the quota were identical for all individuals and
similarly that the marginal benefits of the additional child or chil-
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dren were identical. This is most unlikely to be the case. With a
quota, some individuals will be rationed; others might anyway have
chosen the number of children permitted, or fewer. In short, quotas
eliminate any use of the market, with the typical associated losses
in consumer welfare.

The long debate over population growth and development is en- Conclusions
tering a new phase. The emphasis is now on the interaction of rapid
population growth with market failures. Research is concentrating
on the quantitative importance of population growth in particular
settings and time periods and among particular groups such as the
poor, given likely market failures. The issue is whether population
growth is so interlinked with other problems-such as poor macro-
economic policies, weak political institutions, or such correctable
market failures as poorly defined property rights-as to hardly merit
specific attention; or whether the effects of population growth are
large enough to justify special policies to reduce fertility.

The issue warrants new empirical research for two types of econ-
omies: First are those in which it is likely that the social costs of
high fertility exceed the private costs. This might be signaled by
social and parental difficulties in educating children (for example,
in Bangladesh and in parts of sub-Saharan Africa, where population
growth rates remain high and per capita income is low). Second are
those economies in which market failures such as lack of property
rights or distortions that discourage labor-using technology are likely
to heighten any negative effect of rapid population growth.

At least three avenues for new work on the consequences of
population growth appear promising. First is analysis of long time-
series (covering at least seventy years) of aggregate economic and
demographic data, in which exogenous and endogenous compo-
nents of population change can be distinguished. Such long series
should allow a general equilibrium analysis of both indirect and
direct effects of population growth. Though simulation models of
this type have not been particularly useful or convincing, they have
tended to rely on cross-section data and intelligent guesses as a basis
for parameter estimates.

Second is analysis of family or household data in which any
component of exogenous mortality or fertility can be isolated, and
its effects examined. There are very few studies of the long-term
consequences for parents and children of large or small family size-
in terms of parents' old age security, children's education, and so
on.

Third is development of models that link population growth to
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changes in social and political institutions and to creation and ad-
aptation of new technology. Such models would do much to enrich
the current debate.

The new emphasis on market failure and its interaction with
population change has recently inspired concern by economists to
consider the optimal public policy regarding fertility. Economic
studies of the welfare effects at the individual and family level of
public policies that promote family planning or give incentives to
alter fertility are still, however, rare.

Abstract Discussion of the macroeconomic consequences of rapid population growth is
organized into three schools: pessimists, optimists, and the recent revisionists. For
the revisionists, differing views are presented about the pervasiveness and relevance
of market failures, such as the negative externalities of childbearing, and about the
ability of families and institutions to adjust rapidly to changes brought on by rapid
population growth. A welfare economics approach is used to review the merits of
various public policies to reduce fertility, including public financing of family
planning services and taxes and incentives associated with childbearing.

Notes This article is based on "Economic Approaches to Population Growth," a chapter
by the author in Handbook of Development Economics, edited by H. B. Chenery
and T. N. Srinivasan (Amsterdam: North-Holland, 1988).

1. For a summary description of demographic trends in developing countries
over the last three decades, see World Bank 1984.

2. See, for example, the report of the National Academy of Sciences (cited as
National Research Council 1986) and World Bank 1984, ch. 5. Kelley, in King and
Kelley 1985, has characterized both reports as revisionist.

3. See Kelley and Williamson 1974 for one of the few cases of a general equilib-
rium model of economic and demographic change built and tested using historical
series-of industrializing Japan. Of course these difficulties apply to other subjects
as well-for example, to studies of the effect of education on development.

4. Indeed, the fundamental behavior is at the "micro" or family level, and many
of the difficulties of the "macro" literature arise because the latter is not grounded
in any behavioral formulation. An obvious example is a tendency in much of the
literature on macroeconomic consequences not to distinguish a population increase
due to declining mortality from one due to rising fertility-even though the eco-
nomic conditions producing and resulting from one have tended to be very differ-
ent.

5. For useful critical reviews of large interactive economic-demographic models,
see Sanderson 1980 and Arthur and McNicoll 1975.

6. The data provide support for the Ricardian idea of diminishing returns to
labor embedded in Malthus's model, but do not actually support Malthus's idea
that mortality responds to changes in wages. See Lee 1980 for analysis of a time
series of real wage and population figures for England.

7. See World Bank 1984, p. S7, box 4.2. The data for that box were assembled
by Peter Lindert.

8. Malthus actually revised his views in a subsequent essay. See Birdsall and
others 1979 for a discussion and citations to Malthus's subsequent essay.
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9. For a steady-state analytic model in which production and consumption are
spread more realistically over the life cycle, see Arthur and McNicoll 1978. They
find that under typical demographic structures, the net intergenerational transfer
effect of higher population growth is likely to be negative.

10. Such studies are cited in Birdsall 1977, itself a review article.
11. Estimates of the cost of averting a birth through provision of family planning

services ranged, for example, from $1 to $400 in the mid-1970s.
12. Estimates of the benefits of averting a birth ranged from $100 to $900 in

the mid-1970s.
13. See also The Limits to Growth (Meadows and others 1972), an elaborate

but essentially mechanical modeling exercise, in which fixed factors of production
and fixed absorptive capacity of the environment were assumed.

14. Leibenstein 1967 provides the arithmetic for the latter argument.
15. Smith 1776 and Marshall 1920, cited in United Nations 1973, p. 44.
16. See Simon 1977, p. 69. See also Chenery 1960, who reports a small partial

elasticity of manufacturing output with respect to population. McNicoll 1984
discusses some possible disadvantages of demographic scale economies and notes
that there are other routes to expansion of market size, including of course, higher
per capita income (p. 39).

17. For formal modeling of tlhe Boserup approach, see Robinson and Schutjer,
1984. Note that Robinson and Schutjer, however, fail to distinguish between the
shift in farming systems and the introduction of new tools and techniques, lumping
both together as "technological change" that shifts the production function out-
ward. For Boserup, only the latter implies the outward shift in production function.

18. Cassen 1978 (pp. 226-27) makes a related point-that rapid population
growth leads countries such as India to a quicker shift to capital-intensive produc-
tion, which is less "appropriate," given the greater availability of labor compared
with capital, but more efficient as measured by total cost. Agriculture in India has
become more capital-intensive in order to maintain per capita output, as efficient
labor-intensive means have been exhausted.

19. The modern economic theory of induced technological change ties the rate
and factor bias of innovation to factor prices and research investments, but research
investment strategies are driven not only by factor prices but also by policy views.
See Binswanger and Ruttan 1978.

20. See Simon 1977 for a more technical presentation than in the popularized
The Ultimate Resource. See Sanderson 1980 for a useful critique of Simon's model
and of neo-Malthusian simulation models.

21. For a sense of the debate, see Wattenberg and Zinsmeister 1985 and the
reviews of the National Research Council study in Population and Development
Review (1987). The views of the optimists were embodied in the official position
taken by the United States at the international conference on population sponsored
by the United Nations in Mexico City in August 1984.

22. For a recent review of the microeconomic literature on the determinants of
fertility, see Birdsall 1988.

23. Leff 1969 reports a negative effect of the dependency ratio on savings, but
the effect disappears if a few East European countries (with high savings and a low
dependency ratio) are excluded from the regression (see Bilsborrow 1973). Mason
1985 finds a negative effect of the old-age dependency burden on savings in indus-
trial countries, but among developing countries, a negative effect only under certain
conditions of rapid economic growth.

24. Wheeler 1985 concludes, for example, that a "social investment" package of
education and family planning has much higher returns, on the basis of an econo-
metric simulation model.

25. See National Research Council 1986, p. 42: "Per capita income in a popu-
lation growing at 3 percent a year would be only 13 percent lower than in one
growing at 1 percent a year."
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26. This counterargument fails to note that low capital-labor ratios using exist-
ing technology do not necessarily coincide with (efficient) low capital-output ratios,
if only technologies appropriate for industrial economy factor endowments are
available. As noted in Sen 1975, p. 47, early vintage labor-intensive methods of
presently industrialized countries may be inefficient and noncompetitive in today's
international markets.

27. Indeed, application of any positive discount rate would imply more rapid
population growth is welfare-enhancing. See National Research Council 1986, pp.
15-16.

28. See World Bank 1986a. The unsophisticated version, at least from an econ-
omist's point of view, is the standard argument of ecologists that more people
implies more rapid resource depletion.

29. Simon and Pilarski 1979 found a negative effect of higher population growth
on secondary enrollment and a positive effect on primary enrollment.

30. Work on the consequences of high fertility for child health and development
has been largely the domain of psychologists, public health specialists, and demog-
raphers. See Blake 1983 and Maine and McNamara 1985.

31. The market failure would be, for example, a negative intertemporal exter-
nality arising because parents do not believe they can capture the returns on
investing in their children's health and education.

32. A whole range of pricing policies could affect parental demand for the
number and "quality" of children, as shown in Birdsall and Griffin 1988.

33. The effects of population growth on the distribution of income (that is, on
income of units relative to each other) must be carefully distinguished from effects
on absolute poverty. The latter is closer to effects on "development" broadly
defined. For a review of concepts and evidence see Rodgers 1983. For reviews of
the relationship between population growth and income distribution, see Rodgers,
Boulier 1977, and Lam 1985.

34. See National Research Council 1986, p. 63. Effects are difficult to establish
in any case because measures of inequality such as the Gini coefficient are sensitive
to the definition of income-whether on a household or per capita basis (Kuznets
1976)-and are often ambiguous, indicating greater inequality in some cases even
though the income of the nonrich is increasing. Lam 1985 shows why almost no
definitive conclusion can be drawn about the effects of fertility change on income
distribution using cross-section and time series data.

35. Assortative mating, in which the sons of rich parents are more likely to
marry the daughters of rich parents and also are likely to have fewer children,
would further exaggerate this effect. See Meade 1964, pp. 46-48. For an explora-
tion of the effects of the combination of high fertility, low human capital expendi-
tures, and assortative mating on intergenerational mobility using empirically de-
rived estimates, see Birdsall and Meesook 1986.

36. The following discussion relies heavily on Chomitz and Birdsall 1987.
37. Other kinds of information that would reduce fertility may also be unavail-

able, or available at too high a cost for individuals. Examples are information
about declining infant mortality (reducing the need for additional births to ensure
a particular number of surviving children) and information about possible negative
health effects for the infant of stopping breastfeeding (breastfeeding inhibits con-
ception).

38. It could be argued that jointness arises not in production but in consumption
(that is, to be effective the pill and IUD must be used along with medical care), and
that therefore demand for the pill and IUD are reduced. In fact, however, in the
case of the pill, there is evidence of demand independent of medical backup; for
example, more than one-half of all purchases of the pill in Brazil are directly from
pharmacists and without prescription. The absence of a comparable private market
outside Latin America may be due either to heavier government regulation or, in
fact, to insufficient demand.
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39. Another argument is that incentive payments in poor societies pose a "tragic
choice"-a morally unacceptable choice for example between food for the desper-
ately poor and childbearing. The framing of such choices raises ethical issues
beyond the scope of welfare economies.

Adelman, I., and C. T. Morris. 1973. Economic Growth and Social Equity in References
Developing Countries. Palo Alto, Calif.: Stanford University Press.

Arthur, W. B., and G. McNicoll. 1978. "Samuelson, Population and Intergenera-
tional Transfers." International Economic Review 19, no. 1:241-46.

- 1975. "Large-scale Sirrtulation Models in Population and Development:
What Use to Planners?" Population and Development Review 1, no. 2:251-65.

Bauer, P. T. 1985. Untitled chapter in B. Wattenberg and K. Zinsmeister, eds. Are
World Population Trends a Plroblem? Washington, D.C.: American Enterprise
Institute for Public Policy Research.

Becker, G. S. 1981. A Treatise on the Family. Cambridge, Mass.: Harvard Univer-
sity Press.

Becker, G. S., and H. G. Lewis. 1973. "Interaction between Quantity and Quality
in Children." Journal of Political Economy 81: S279-88.

Behrman, J. R., and N. Birdsall. 1988. "The Reward for Choosing Well the Timing
of One's Birth: Cohort Effects and Earnings Functions for Brazilian Males."
Review of Economics and Statistics 70, no. 1: 129-35.

Bilsborrow, R. E. 1973. "Dependency Rates and Aggregate Savings Rate: Correc-
tions and Further Analyses." University of North Carolina.

Binswanger, H. P., and V. W. Ruttan. 1978. Induced Innovation, Technology
Institutions and Development. Baltimore, Md.: Johns Hopkins University Press.

Birdsall, N. 1988. "Economic Approaches to Population Growth." In H. Chenery
and T. N. Srinivasan, eds. Handbook of Development Economics. Amsterdam:
North-Holland.

- . 1980a. "A Cost of Siblings: Child Schooling in Urban Colombia." In J.
Simon and J. DaVanzo, eds. Research in Population Economics, vol. 2. Green-
wich, Conn.: JAI Press.

. 1980b. "Population Growth and Poverty in the Developing World." Popu-
lation Bulletin 35, no. 5.

- 1977. "Analytical Approaches to the Relationship of Population Growth
and Development." Population and Development Review 3, no. 1-2:63-102.

Birdsall, N., and C. C. Griffin. 1988. "Fertility and Poverty in Developing Coun-
tries." Journal of Policy Modeling 10, no. 1:29-55.

Birdsall, N., and 0. Meesook. 1986. "Children's Education and the Intergenera-
tional Transmission of Inequality: A Simulation." Economics of Education Re-
view 5, no. 3:239-56.

Birdsall, N., and others. 1979. "Demography and Development in the 1980s." In
P. Hauser, ed. World Population and Development- Cballenges and Prospects.
Syracuse, N.Y.: Syracuse University Press.

Blake, J. 1983. "Family Size and the Quality of Children." Demography 18, no.
4:421-42.

Boserup, E. 1981. Population Growth and Technological Change: A Study of Long-
Term Trends. Chicago: University of Chicago Press.

. 1965. The Conditions of Agricultural Growth. London: Allen and Unwin.
Boulier, B. L. 1977. "Population Policy and Income Distribution." In C. R. Frank

and R. C. Webb, eds. Income Distribution and Growth in the Less Developed
Countries. Washington, D.C.: Brookings Institution.

Nancy Birdsall 47



Cain, M. T. 1983. "Fertility as an Adjustment to Risk." Population and Develop-
ment Review 9, no. 4:688-702.

Cassen, R. H. 1978. India: Population, Economy and Society. New York: Holmes
and Meir.

Chenery, H. 1960. "Patterns of Industrial Growth." American Economic Review
50:624-54.

Chomitz, K. M., and N. Birdsall. 1987. "Incentives for Reducing Fertility: Con-
cepts and Issues." World Bank, Population, Health and Nutrition Department,
Washington, D.C.

Coale, A. J., and E. M. Hoover. 1958. Population Growth and Economic Devel-
opment in Low-Income Countries. Princeton, N.J.: Princeton University Press.

Demeny, P. 1986. "Population and the Invisible Hand." Demography 23, no.
4:473-87.

Enke, S. 1966. "The Economic Aspects of Slowing Population Growth." Economic
Journal 76: no. 301:44-56.

Fei, J.C.H., and Ranis, G. 1964. Development of the Labor Surplus Economy:
Theory and Practice. Homewood, Ill.: R.D. Irwin.

Glover, D. R., and J. Simon. 1975. "The Effect of Population Density on Infra-
structure: The Case of Road Building." Economic Development and Cultural
Change 23, no. 3:453-68.

Hammer, Jeffery. 1986. "Population Growth and Savings in LDCS: A Survey Arti-
cle." World Development 14:579-91.

Hansen, A. H. 1939. "Economic Progress and Declining Population Growth."
American Economic Review 29:1-15.

Hardin, G. 1968. "The Tragedy of the Commons." Science 162:1243-48.
Hirschman, A. 0. 1958. The Strategy of Economic Development. New Haven,

Conn.: Yale University Press.
Kelley, A. C. 1980. "Interactions of Economic and Demographic Household Be-

havior." In R. A. Easterlin, ed. Population and Economic Change in Developing
Countries. Chicago: University of Chicago Press.

Kelley, A. C., and J. Williamson. 1974. Lessons from Japanese Development: An
Analytical Economic History. Chicago: University of Chicago Press.

King, T., and A. C. Kelley. 1985. The New Population Debate: Two Views on
Population Growth and Economic Development. Public Trends and Public Policy
Series 7. Washington, D.C.: Population Reference Bureau.

Kuznets, Simon. 1966. Modern Economic Growth. New Haven, Conn.: Yale
University Press.

- 1976. "Demographic Aspects of the Size Distribution of Income: An Ex-
ploratory Essay." Economic Development and Cultural Change 25: 1-94.

Lam, D. 1985. "Distribution Issues in the Relationship between Population Growth
and Economic Development." Background paper for the Working Group on
Population Growth and Economic Development, Committee on Population, Na-
tional Research Council, Washington, D.C.

Lee, R. D. 1988. "Evaluating Externalities to Childbearing in Developing Coun-
tries: The Case of India." Paper prepared for United Nation's Expert Group
Meeting on Consequences of Rapid Population Growth in Developing Countries,
New York.

. 1980. "An Historical Perspective on Economic Aspects of the Population
Explosion: The Case of Pre-Industrial England." In R. A. Easterlin, ed. Popula-
tion and Economic Change in Developing Countries. Chicago: University of
Chicago Press.

Leff, N. 1969. "Dependency Rates and Savings Rates." American Economic Re-
view 59, no. 5:886-96.

48 Research Observer 4, no. 1 (January 1989)



Leibenstein, H. 1974. "An Interpretation of the Economic Theory of Fertility:
Promising Path or Blind Alley?" Journal of Economic Literature 12, no. 2:457-
79.

-. 1967. "The Impact of Population Growth on 'Non-Economic' Determi-
nants of Economic Growth." In Proceedings of the World Population Conference,
vol. 4, pp. 8-11. Belgrade, 1965.

. 1954. A Theory of Economic-Demographic Development. Princeton, N.J.:
Princeton University Press.

Lewis, W. A. 1954. "Economic Development with Unlimited Supplies of Labour."
Manchester School 22:139-9]1.

Maine, D., and R. McNamara. 1985. Birth Spacing and Child Survival. New
York: Columbia University Press.

Mason, A. 1985. "National Savings Rates and Population Growth: A New Model
and New Evidence." Background paper for the Working Group on Population
Growth and Economic Development, Committee on Population, National Re-
search Council, Washington, D.C.

Meade,J. E. 1964. Efficiency, Equality and Ownership of Property. London: Allen
and Unwin.

Meadows, D. H., and others. 1972. The Limits to Growth. New York: University
Books.

McNicoll, G. 1984. Consequences of Rapid Population Growth: An Overview.
World Bank Staff Working Paper 691. Washington, D.C. See also Population and
Development Review 10, no. 2:177-240.

National Academy of Sciences. 1971. Rapid Population Growth: Consequences
and Policy Implications. Baltimore, Md.: Johns Hopkins University Press.

National Research Council. 1986. Population Growth and Economic Develop-
ment: Policy Questions. Washington, D.C.: National Academy Press.

Nelson, R. 1956. "A Theory of the Low-level Equilibrium Trap in Underdeveloped
Economies." American Economic Review 46, no. 5:894-908.

Nerlove, Marc, Assaf Razin, and Efraim Sadka. 1987. Household and Economy:
Welfare Economics of Endogenous Fertility. New York: Academic Press.

Repetto, R. 1979. Economic Equality and Fertility in Developing Countries. Bal-
timore, Md.: Johns Hopkins University Press for Resources for the Future.

Robinson, Warren, and Wayne Schutjer. 1984. "Agricultural Development and
Demographic Change: A Generalization of the Boserup Model." Economic De-
velopment and Cultural Change 32, no. 2:355-66.

Rodgers, G. 1984. Poverty and Population: Approaches and Evidence. Geneva:
International Labour Organisation.

Rosenzweig, M. R., and Wolpin, K. 1980. "Testing the Quantity-Quality Fertility
Model: The Use of Twins as a Natural Experiment." Econometrica 48, no.
1:227-40.

Samuelson, P. 1958. "An Exact Consumption-Loan Model of Interest with or
without the Social Contrivance of Money." Journal of Political Economy 66, no.
6:467-82.

Sanderson, W. 1980. Economic-Demographic Simulation Models: A Review of
Their Usefulness for Policy Analysis. Laxenberg, Austria: International Institute
for Applied Systems Analysis.

Schultz, T. P. 1985. "School Expenditures and Enrollment, 1960-1980: The Ef-
fects of Income, Prices and Population Growth." Background paper for the
Working Group on Population and Econornic Development, Committee on Pop-
ulation, National Research Council, Washington, D.C.

Schultz, T. W., ed. 1974. Economics of the Family: Marriage, Children and Hu-
man Capital. Chicago: University of Chicago Press for the National Bureau of
Economic Research.

Nancy Birdsall 49



Sen, A. 1975. Employment Technology and Development. Oxford: Clarendon
Press.

Simon, J. L. 1981. The Ultimate Resource. Princeton, N.J.: Princeton University
Press.

. 1977. The Economics of Population Growth. Princeton, N.J.: Princeton
University Press.

Simon, J. L., and A. M. Pilarski. 1979. "The Effect of Population Growth Upon
the Quantity of Education Children Receive." Review of Economics and Statis-
tics 61, no. 4:572-84.

Solow, R. M. 1956. "A Contribution to the Theory of Economic Growth." Quar-
terly Journal of Economics 70:65-94.

Srinivasan, T. N. 1988. "Population Growth and Economic Development." Journal
of Policy Modeling 10, no. 1:7-26.

United Nations. 1973. The Determinants and Consequences of Population Trends,
vol. 1. New York.

Wattenberg, B., and K. Zinsmeister, eds. 1985. Are World Population Trends a
Problem? Washington, D.C.: American Enterprise Institute for Public Policy
Research.

Wheeler, D. 1985. "Female Education, Family Planning, Income and Population:
A Long-Run Econometric Simulation Model." In N. Birdsall, ed. The Effects of
Family Planning Programs on Fertility in the Developing World. Wortd Bank
Staff Working Paper 677. Washington, D.C.

Williamson, J. G., and P. H. Lindert. 1980. American Inequality: A Macroeco-
nomic History. New York: Academic Press.

World Bank. 1986a. Population Growth and Policies in Sub-Saharan Africa. Wash-
ington, D.C.

1986b. World Bank Atlas. Washington, D.C.
1984. World Development Report 1984. New York: Oxford University

Press. Also available as Population Change and Economic Development, Oxford
University Press, 1985.

50 Research Observer 4, no. 1 (January 1989)



MACROECONOMIC ADJUSTMENT
IN DEVELOPING COUNTRIES

W Max Corden

T his article surveys the issue of short-run adjustment in devel-
oping countries. Such adjustment usually has two parts to it:
improving the current account, and reducing inflation. The

first task can be analyzed with the help of standard balance of
payments theory. This theory uses the concepts of expenditure re-
duction and expenditure switching, concepts that originated with
Meade (1951) and Johnson (1958). They will be used to introduce
some simple concepts of adjustment costs with particular emphasis
on distributive effects.

But this standard analysis does not allow for inflation. Another
body of literature is concerned with inflation, with anti-inflationary
policies and with the links between budget deficits and inflation.
Since many developing countries, notably in Latin America, often
face both a weak current account and rapid inflation, there is a need
to show how the two parts of the adjustment problem interact.

Consider a small open economy with a current account deficit Improving
that needs to be removed. The less foreign credit that is available, the Current
the quicker this has to be done. The standard analysis is that total Account
expenditures-by both government and the private sector, on both
consumption and investment-have to fall. This is "expenditure
reduction," which reduces demand for both tradables and nontrad-
ables. In addition, there has to be a real devaluation, which shifts
both the pattern of domestic demand from tradables toward non-
tradables and the pattern of output from nontradables towards trad-
ables. This "switches" the pattern of demand and output so as to
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ensure that the decline in the demand for nontradables resulting
from the reduction in expenditure does not lead to excess supply of
nontradables. In other words, the "switching" policy ensures that
the process of attaining "external balance" occurs while "internal
balance"-maintaining overall employment-is being maintained. 1

If the exchange rate is used to bring about switching, it is essential
that a real devaluation takes place as a result of nominal devaluation.
A real devaluation will not be achieved if wages rise in line with import
prices and consumer prices or if expenditure has not been reduced by
enough to prevent excess demand and then some inflation of nontrad-
able prices. Commonly, a nominal devaluation does initially bring
about real devaluation, but its effects are gradually eroded. A great
deal hinges on whether monetary policies are accommodating or not,
and experiences have varied greatly among developing countries.2

It is possible for a nominal devaluation to bring about some expen-
diture reduction automatically, chiefly through the reduction in the
real value of money balances that a general rise in prices would pro-
duce. In addition, a devaluation raises the prices of imported capital
goods. If credit in nominal terms to the private sector (and also to the
public sector) were kept constant, investment in real terms would
decline.

Furthermore, a devaluation boosts the income of exporters-and
thus the tax revenues of the government. If the extra revenue is not
spent, the fiscal deficit-and hence the current account deficit-will
fall. However, devaluation also raises the domestic currency value of
the government's debt service payments abroad, as well as of govern-
ment imports. This will worsen the fiscal deficit, and hence the current
account, unless other items of government expenditures are cut or
taxes raised. In general, therefore, a devaluation will not automatically
ensure the necessary reduction in real expenditure, though it might do
sO.3

The need to cut real expenditure imposes an inevitable cost. This
primary adjustment cost arises even when there is an adequate switch-
ing policy or when real factor prices are flexible enough to maintain
internal balance. A secondary adjustment cost arises when, for exam-
ple, the switching mechanisms fail or real wages are rigid: this leads to
a decline in overall employment or to underutilization of capacity. The
primary cost is an unavoidable minimum. The secondary cost reflects
inefficiency in adjustment. The aim of adjustment policies should be to
make this cost as small as possible.

The Costs of Adjustment

The primary adjustment cost can be divided into a present cost
and a future cost-broadly, the distinction between cutting con-
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sumption and cutting gross investment. On this, different policies
will have different effects. For example, public sector wages may be
cut. The consumption of those employers is then likely to fall,
though it may hold up if they save less. The amount by which
consumption is reduced will depend on whether or not the employ-
ees believe the wage cuts to be temporary; and the external current
account will improve by the reduction in the fiscal deficit.

Another policy measure might be to cut subsidies for food or
other products, so that their prices would rise. This would also
bring a fall in the real income of the private sector, leading to a fall
in both consumption and savings. Or, subsidies to government cor-
porations might be cut, compelling the enterprises to raise prices.
This would have much the same effect as cutting food subsidies:
real incomes of consumers would fall, and they would have to
reduce consumption. Finally, government or private investment may
be reduced, perhaps by allowing the infrastructure to deteriorate.
One would normally expect reduced investment to lead to some
future cost. However, some investments-notably big schemes-
may have been quite unsound; abandoning them may actually bring
future benefits.

Adjustment is likely to be relatively easy if a current account crisis
had been caused by an expenditure increase to which people had
not yet fully adapted. There may have been a recent and large rise
in public investment, perhaps induced by a discovery of natural
resources or an improvement in the terms of trade. Or the govern-
ment may have recently increased subsidies or allowed public cor-
porations to get into large deficit. If all this is fairly new, it may not
be too difficult to reverse.

But another possibility is that the crisis was caused by a more
fundamental change, such as a serious deterioration in the terms of
trade. Spending patterns may already be entrenched, the product of
previously favorable terms of trade. Once people believe they have
property rights in their high real incomes, cutting expenditures is
much more difficult.

When the government has to cut its expenditures, it often has to
turn to its real wage bill. It may have to choose between (a) holding
back the nominal wages of its employees as prices rise and (b)
reducing public employment. If (a) could be done sufficiently, (b)
would not be necessary. But if real wages are rigid, unemployment
might be inevitable because public employees who lost their jobs
may not be able to move readily into other fields. Given time,
however, there could be a desirable shift of labor to industries
producing tradables.4

Another source of secondary adjustment costs is the imposition of
import restrictions to "deal with" the current account deficit. This

W. Max Corden 53



is, regrettably, all too common and creates a familiar distortion cost
which could be avoided by devaluing instead.5

Redistributive Effects

The well-known analysis of two instruments (expenditure switch-
ing and expenditure changing) and two targets (internal and exter-
nal balance) provides the basis for the standard adjustment package:
a combination of expenditure reduction and nominal devaluation.
But, on the assumption that there is a real devaluation, what are the
redistributive consequences of this package?

Cutting expenditures will have adverse effects on certain sectors,
depending on the nature of the cuts. When investment is cut, the
losses will be borne in the future. Real devaluation, in contrast, is a
relative price change and will produce both gainers and losers. Ex-
porters will gain. Urban workers, whether private or public employ-
ees, are likely to lose, owing to the higher prices of imports. In
general, profits of nontradables producers are likely to fall; those of
tradables producers to rise.

An analysis that combines both features of the package gives
insights into the principal resistances to adjustment. For example,
real wages of public employees may fall both because public expen-
diture has been cut and because their cost of living has risen (through
higher prices of imports). They may also be consumers of exporta-
bles, the prices of which will also have risen, unless kept down by
price controls. For other groups, there may be offsetting effects.
Peasants producing export crops may lose through reduced subsi-
dies-say, for fertilizer-or through higher prices for electricity from
a public corporation that has had to reduce its losses. The same
peasants will gain, however, from higher incomes for their crops,
partially offset by higher costs of imported inputs.

Contrary to first expectations, some manufacturing industries that
produce potentially tradable products may lose as a result of deval-
uation. Many developing countries have manufacturing sectors that
are protected by import quotas, so the domestic prices of imports
would not be raised by devaluation. Instead, importers who hold
the scarce import licenses will have their profits squeezed. Although
the manufactures are potentially import competing, quotas have
actually turned them into nontradables, their prices depending on
domestic demand and supply. Demand for these protected products
will fall as a result of the general reduction in expenditure. And
their costs will increase, both because the costs of imported inputs
rise as a direct result of devaluation and because, in due course, the
cost of labor may rise as export industries expand.

The crucial point about short-term adjustment is that there are
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bound to be losers. This will make it more difficult to implement
and may also result in cuts in investment rather than consumption.
If a country cannot obtain enough foreign credit, it will have no
choice but to cut expenditure, if not to devalue. But the choice of
measures will be affected by the varying strength of interest groups.
Net investment may even cease, so that the capital stock is run
down.6

In short, adjustment may be "disorderly." The loss of efficiency
that results from disorderly adjustment could be counted as part of
the secondary adjustment cost. But disorderly adjustment is cer-
tainly not inevitable, as the experiences of various countries have
shown. A description of a successful orthodox adjustment-the case
of the Republic of Korea, 1981-84-can be found in Aghevli and
Marquez-Ruarte (1985).

Structural Rigidities

In the short run some supply and substitution elasticities are very
low, possibly even zero. If so, most of the short-run adjustment will
have to take place either at great social cost or in parts of the
economy where elasticities are relatively high. An extreme but not
unknown condition is what Little (1982) has called "import starva-
tion." A country has become highly dependent on particular imports
for which there are no domestic substitutes, at least in the short run;
import restrictions may already have eliminated less essential im-
ports and all those for which local production (though at high cost)
is possible. The imports that remain are either essentials-such as
medical supplies, petroleum, spare parts for vehicles-or basic com-
ponents or materials for local manufacturing. Reducing imports
further would cause unemployment and output losses in manufac-
turing. This is an unplanned consequence of a long-term policy of
import substitution which has kept exports down to a level where
only the most essential imports would be financed. The country
needs trade reforms designed to foster exports. If it had done such
reforms sooner, the need to reduce essential imports might never
have arisen.

Countries with rapid inflation usually also have current account Reducing
problems. But this association is not inevitable, so this section starts Inflation
by considering a country with high inflation but no current account
difficulties. The government wants to reduce inflation because of
the dislocations it causes. The country's inflation rate is higher than
that of its trading partners, so the exchange rate will have to depre-
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ciate steadily-possibly with a "trotting peg"-to avoid continuing
real appreciation.

It will now be assumed that the current account has to stay in
balance or-when there is a given inflow of new foreign finance-that
there is a deficit that does not, for the moment, need to be reduced. In
such circumstances, adjustment refers to anti-inflationary policy, which
will have some costs. In fact, the adjustment raises two quite distinct
problems: the "inflation tax replacement" and the "price adjustment."

The Inflation Tax Replacement

In most developing countries, monetizing the fiscal deficit is nor-
mally the essential cause of prolonged inflation. Holders of money
balances have to save more to keep their real balances at desired
levels. These savings in effect finance all or part of the government's
dissavings. The reduction of real balances owing to inflation is
known as the inflation tax.

Of course, other factors may be at work. The demand for real
money balances will increase because of real economic growth. It
may also increase because the monetized sector is expanding relative
to the subsistence (or less monetized) sector. To that extent, a grow-
ing supply of money that finances a fiscal deficit need not lead to
inflation. Furthermore, monetary growth need not be caused by a
fiscal deficit: it can also result from expansion of credit to the
private sector. And if inflationary expectations accelerated, the de-
mand for real balances would fall, so that even a given growth in
the money supply would lead to faster inflation.

Nevertheless, taking all this into account, it remains true that
when inflation is high a principal explanation is usually a monetized
budget deficit.7 Hence, if inflation is to be reduced, government
expenditure has to fall or other sources of taxation have to be
found. That is the "inflation tax replacement problem." Because of
the distortions and inefficiencies caused by inflation, the inflation
tax is likely to be a very inefficient way of helping to finance public
spending. It is thus possible that, for the economy as a whole, there
may be a net gain (and hence no inflation adjustment cost at all)
when the inflation tax is replaced by a well-constructed set of ex-
plicit taxes. This could also be true when public spending is cut,
rather than taxes being raised.

The actual fiscal deficit, expressed as a proportion of gross na-
tional product, is likely to be much greater than the deficit that has
to be eliminated if inflation financing is to end. There are three
reasons. First, inflation usually leads to a reduction in tax revenue
in real terms, even with given tax rates. This is because nominal tax
collections lag behind nominal government expenditure, which fre-
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quently adjusts more rapidLly to inflation. Cutting the rate of infla-
tion would therefore boost real tax revenues: the "Olivera-Tanzi
effect."' Second, part of the deficit is likely to be bond-financed and
so does not need to be reduced or eliminated in order to slow down
monetary growth. Third (and discussed below), the deficit will itself
decline owing to a reduced interest bill.

A shift from the inflation tax to, say, a value added tax will have
important redistributive effects, just as devaluation does. Inflation
taxes all money holders, whereas alternative taxes are likely to bear
heavily on specific groups, who may therefore resist the new taxes.
If taxes cannot be increased, government spending will have to be
reduced-leading again to sectoral resistance.

The Price Adjustment

The concern so far has been with the budgetary problem that an
anti-inflationary policy presents. The "price adjustment problem" is
a quite separate matter. Assuming that the country is in a steady
state of inflation, where all prices-notably the nominal interest
rate, the nominal exchange rate, and the nominal wage-are fully
adjusted to expected inflation, then actual inflation is equal to ex-
pected inflation. The real interest rate, the real exchange rate, and
the real wage are not raised or reduced just because there is inflation.

The government then introduces an anti-inflationary program,
requiring a reduction in the fiscal deficit and leading to a reduction
in monetary growth. Product prices may fail to respond in reasona-
ble time; major distortions in relative prices can result; so overall
costs and redistributive effects can be imposed. These costs are not
inevitable, but a few examples show what might happen.

1. Firms and other price setters are surprised by the anti-infla-
tionary policy, do not expect the program to last, and hence con-
tinue to raise prices on the basis of the initially expected inflation.
This has been called "inertial inflation"-inflation that does not
respond quickly to demand contraction. Given the policy of mone-
tary restraint, the real moniey supply therefore falls, the real interest
rate rises, and the economy contracts. The anti-inflationary policy
has a classic deflationary effect.

The implication is that, if this "inertia" is to be overcome, the
policy shift must be widely understood and credible. Such condi-
tions are not easy to attain when previous attempts to slow inflation
have failed. And the fact that an anti-inflationary policy is likely to
involve some painful deflation leads to the view that such a policy
would not be sustained for political reasons. This view itself then
becomes one cause of the deflation. This does not mean that "iner-
tial deflation" will continue forever, but only that a difficult transi-
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tion is possible and that the firmness of the anti-inflationary pro-
gram must be clearly established.

2. The rate of increase of wages fails to adjust to the slower rate
of money growth as rapidly as do product prices, so real wages rise.
In industrial countries and in the formal sectors of some developing
countries, nominal wages tend to be somewhat inflexible, possibly
because of explicit or implicit contracts. By contrast, product prices
may be quite flexible. Once again, the policy implication is that the
anti-inflationary program must be well understood and believed.

A specific cause of wage inflexibility is indexation. This is usually
lagged, so that wages in the current period are adjusted to price
changes in a previous period. This means that when price inflation
slows, wage inflation slows less rapidly-so real wages rise. This
squeezes profits and is likely to increase unemployment. The policy
implication is that, if indexation itself cannot be ended, its formula
should be adjusted to prevent real wages from rising.

3. Firms may have locked themselves into debts which carry
nominal interest rates adjusted to the initially expected rate of infla-
tion. Although the loans may be fairly short term, a sudden decline
in the rate of inflation could raise real interest rates substantially,
redistributing wealth from debtors to creditors and thus causing
bankruptcies. In addition, since high inflation tends to benefit the
financial sector, a reduction of inflation can squeeze it tightly.

In considering these costs of reducing inflation, it must be remem-
bered that the starting point is never a well-adjusted, steady-state
inflation. With rapid inflation, relative prices are always distorted.
Normally there are institutional rigidities and various controls that
prevent some prices, but not others, from adjusting to the rate of
growth of nominal demand. The motivation for controls is usually
a misplaced effort to control inflation-not at the source but by
tackling some of its symptoms. Hence some nominal interest rates
are controlled, leading to negative real rates; some product prices
may be controlled, leading to shortages and distortions in resource
allocation; and frequently the exchange rate is not depreciated suf-
ficiently to compensate for the excess of domestic over foreign infla-
tion, leading to a squeeze on the profitability of industries producing
tradables and to a current account deficit. All these disadvantages
will be diminished as inflation slows.

Exchange Rate and Heterodox Policies

In trying to minimize the part of the inflation adjustment cost that
is caused by the price adjustment problem, two approaches have
been tried.
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One approach has been to fix the nominal exchange rate-or at
least to have a preannoun,ced path for it (called tablita in Argen-
tina).9 The exchange rate is maintained by market intervention and
in an indirect way prices of tradable goods will then be somewhat
controlled, depending on inflation abroad. When import-competing
goods are only imperfect substitutes for imports, the control is in-
evitably imperfect. The bigger weakness in such an approach is that,
if domestic credit continues to expand faster than the exchange rate
depreciates, prices of nontradables will rise faster than those of
tradables. In short, the real exchange rate will appreciate-with the
usual adverse effects on resource allocation. It is therefore crucial
that the exchange rate policy be accompanied by orthodox credit
restraint.

The alternative is a broader, "heterodox" approach (Dornbusch
and Simonsen 1987; Blejer and Liviatan 1987), which really em-
braces the first as a special case. It was tried in 1985-86 in Israel,
Argentina, and Brazil. The approach involves many prices-product
prices, wages, the exchange rate, the nominal interest rate-being
controlled or at least made subject to predetermined scales. In the-
ory, at least, this does not replace the "orthodox" policy of mone-
tary restraint through reducing the fiscal deficit; it merely supple-
ments it. The idea is that, for a transitional period, controls take
the place of market expectations in determining prices and wages.

The central problem is familiar: getting relative prices right. If
they were initially in reasonable equilibrium, with no notable shor-
tages or excess demands, and if there were no changes in demand
and supply conditions, in the terms of trade, and so on, it would be
simplest to freeze all prices and wages. In practice, enforcing a
comprehensive freeze is difficult, so some relative prices will change
in unplanned directions, and there are usually some underlying shifts
in demand and supply that require changes in relative prices. For
example, shifting from an inflation tax to explicit taxes or to cuts
in public spending is bound to change equilibrium relative prices.
Furthermore, one cannot assume that relative prices were initially in
"equilibrium." It may be necessary to make some once-and-for-all
price and wage changes before the whole set is frozen, and these
preparatory changes are not easy to get through.

In some cases, prices of state enterprises have been frozen or
prevented from rising sufficiently while wages have continued to
increase. The increased subsidies needed to keep the enterprises
afloat have then undermined the policy of monetary restraint which
is the key orthodox element of the anti-inflationary program, and
without which the heterodox element will achieve very little. Fi-
nally, it may be difficult to convince people that prices will not rise

W Max Corden 59



again when controls are removed, since they may attribute the short-
term decline in inflation more to the price and wage controls than
to the decline in monetary growth.

Two Adjustment A current account deficit is quite likely to be caused by a fiscal
Challenges: deficit (including the deficits of all public agencies). 10 In addition,
Current Account in most developing countries that have serious and prolonged infla-
and Inflation tion, the explanation is continued monetary expansion resulting

from monetization of a fiscal deficit. Thus a fiscal deficit can cause
both a current account and an inflation problem, and there have
been plenty of cases where the two have coexisted. It is therefore
necessary to combine the analyses of the two adjustment problems.

Financing the Fiscal Deficit

It will now be assumed that the fiscal deficit is financed in two
ways: partly by borrowing abroad and partly by the inflation tax.
It will therefore be assumed that the government does no domestic
borrowing, other than from the central bank; nor has it done any
in the past, so it and the central bank combined have no indebted-
ness in domestic currency. The whole of the public sector's interest
bill is on foreign debt. The complication of domestic debt will be
introduced later.

The need to reduce a current account deficit means that foreign
borrowing has to fall. Unless there is increased inflationary financ-
ing, the fiscal deficit must be reduced either by cutting government
expenditure or increasing taxes. To avoid unemployment, the reduc-
tion in the fiscal deficit has to be associated with real devaluation.

Similarly, a reduction in inflation requires the money-financed
fiscal deficit to be cut. Unless there is to be more foreign borrowing
(and hence a worse current account), cutting the fiscal deficit also
requires cuts in government spending or increases in taxes. Because
of the price adjustment problem (which leads to a temporary decline
in the real money supply and possibly a temporary rise in real
wages), there may also be temporary unemployment. The conclu-
sion is that cutting government spending or raising taxes could both
improve the current account and reduce inflation. How much one
objective rather than the other is achieved depends on which of the
two forms of financing-foreign borrowing and monetization-is
reduced more.

The implications for the exchange rate are interesting. The im-
provement of the current account requires a real devaluation if
employment is to be maintained. At the same time the reduction in
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inflation requires a reduced rate of nominal depreciation, so as to
maintain a given real rate. When a reduction in the deficit is meant
to lead to improvements oIn both fronts, various desirable time paths
for the nominal exchange rate can be envisaged. At first, as inflation
is reduced, the rate of nominal depreciation might continue as be-
fore, until the desired real depreciation is attained; after that, the
rate of nominal depreciation would decline in line with the decline
in the rate of monetary expansion.

It also follows that either objective-current account improve-
ment or reduced inflation-can be achieved at the expense of the
other. Suppose the fiscal deficit is given. A shift from money financ-
ing to foreign borrowing will reduce inflation and worsen the cur-
rent account; whereas a shift from foreign borrowing to money
financing will increase inflation but improve the current account. It
must be reiterated that in all cases appropriate exchange rate adjust-
ment is assumed. Difficulties often arise because the exchange rate
adjustment is not appropriate.

Borrowing Domestically

It is now necessary to introduce government debt held domesti-
cally and denominated in domestic currency. One part of govern-
ment expenditure then consists of interest payments on domestic
debt, and the deficit may be financed partly by issuing more domes-
tic debt.

For a given fiscal deficit, the choice is no longer purely between
(a) money financing leading to inflation and (b) foreign borrowing
leading to a current account deficit. There is also the option of
crowding out some domestic investment: the government can bor-
row more domestically and so divert funds away from private bor-
rowers. Like foreign borrowing and the generation of inflationary
expectations, this will create a future cost.

One last complication should be noted: that inflation generates
inflationary expectations, which in turn raise the nominal interest
rate. The higher the nominal interest rate, the larger the fiscal deficit
(with taxes and other government expenditures given). The extent
of this effect depends on the length of maturity of government bonds
and whether or not they carry floating rates. Anything that reduces
inflationary expectations will then reduce the fiscal deficit."1

If there is a shift from foreign borrowing to money financing, it
is likely that expectations of inflation would increase-so the gov-
ernment's interest bill and thus the fiscal deficit would also increase.
A shift away from money financing would, for the same reason,
reduce the fiscal deficit. If the noninterest fiscal deficit (sometimes
called the "primary deficit") were reduced by cutting ordinary (non-
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interest) expenditures or by raising taxes, and this led to less money
financing, the total fiscal deficit would actually fall by more than
the decline in the primary deficit. A part of the fiscal deficit is thus
endogenous, depending on the manner of financing of the deficit.
This part would disappear if inflation were not expected.

Abstract The short-run adjustment problem in developing countries involves both the
improvement of the current account and the reduction of inflation. In both cases,
the usual reason for adjustment is shown to be the fiscal deficit. The article
distinguishes primary adjustment costs, which are inevitable, from secondary costs,
which result, for example, from failure to devalue or from real wage rigidity. The
article then analyzes the effects of expenditure reduction and currency devaluation
on various sectors of the economy. Reducing inflation involves both an inflation
tax replacement and a price adjustment problem, and "heterodox" policies designed
to deal with the latter are discussed. If the fiscal deficit cannot be reduced, the
article argues, improving the current account may be at the cost of increasing
inflation and likewise reducing inflation may be at the cost of worsening the current
account.

Notes An expanded version of this article will appear in Public Policy and Economic
Development: Essays in Honour of Ian Little, edited by M. Fg. Scott and D. K.
Lal (Oxford: Oxford University Press, 1989). 1 am indebted to valuable comments
from Mario Blejer, Guillermo Calvo, Morris Goldstein, Anthony Lanyi, and Sarath
Rajapatirana. The paper was written while I was at the International Monetary
Fund, but the views expressed do not necessarily represent those of the Fund.

1. There is a diagrammatic exposition of the standard analysis in chapter 1 of
Corden 1985, which also contains references to the origins of these ideas. The
basic theory originated with Meade 1951, the concept of "switching" with Johnson
1958, and the formal dependent economy model with Salter 1959. The implica-
tions of various switching devices, including quantitative restrictions, and their
relation to expenditure adjustment are explored geometrically in a short-run model
with fixed exports in Corden 1960. The concern in this article with sectoral
(distributional) effects of adjustment expands on the discussion in chapter 2 of
Corden 1985. A formal framework that focuses on monetary and credit aggregates
is in Khan and Knight 1981.

2. Edwards 1987 analyzes eighteen Latin American devaluation episodes and
shows in each case what happened to the real exchange rate in the three years after
the devaluation. He calculates for each episode an "effectiveness index" and shows
that, when there was stepwise devaluation, in most cases the real exchange rate
effect was quickly eroded, sometimes completely after three years. When there was
a "crawling peg," however, the real exchange rate did stay down, this result being
obtained by frequent nominal depreciations. See also Connolly and Taylor 1976
for earlier evidence.

3. It is a well-known proposition that a devaluation may be deflationary for the
kinds of reasons discussed here (and others). See Diaz-Alejandro 1965 and Krug-
man and Taylor 1978. The concern has usually been that it may reduce real
expenditures too much, rather than too little. In any case, explicit expenditure
policy, whether fiscal or monetary, is always available to supplement or alterna-
tively to compensate for the expenditure-reducing effects of devaluation.
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4. Government wage policy in Africa is discussed in Lindauer, Meesook, and
Suebsaeng 1988.

5. The choice between import restrictions and devaluation as a switching device
when the current account has to be improved is an important issue discussed in
detail in Corden 1987.

6. For developing countries with debt service problems and hence serious ad-
justment needs, there was a big fall in the investment ratio after 1981. For the
three years 1979-81, the ratio of gross capital formation to gross domestic product
averaged more than 25 percent for them, but for the period 1983-86 it was down
to 19 percent. (These figures refer to a large group of countries defined by the
International Monetary Fund as "countries with recent debt servicing problems"
and are calculated from the World Economic Outlook, October 1987.)

7. It is well known from the theory of hyperinflation (Cagan 1956) that if
inflationary expectations exceed the actual rate of inflation the latter will acceler-
ate, essentially because the demand for real balances relative tO GDP is falling. As
the inflation tax rate rises, the base of the tax actually falls. Hence the revenue
from the inflation tax (expressed as a proportion of GDP) would fall if the mone-
tized budget deficit increased beyond a certain point: sufficient private savings to
finance the budget deficit at an initial rate of inflation could not be generated, thus
leading to a dynamic monetary disequilibrium-that is, hyperinflation.

8. See Olivera 1967 and Tanzi 1977.
9. This was tried in Argentina, Chile, and Uruguay in the 1970s. There is now

a large literature analyzing these episodes. For a detailed description of the Chilean
episode, see Edwards and Edwards 1987 and for overviews of all three "Southern
Cone" experiences, see Corbo and de Melo 1987.

10. This statement is based on casual impression and awareness of particular
cases. The empirical issue was analyzed in Kelly 1982. Kelly's empirical work,
based on analysis of programs of the International Monetary Fund between 1970
and 1980, led to the conclusion that "(i) external imbalances in years prior to
program years tended to be associated with large fiscal imbalances, and (ii) that
reductions and increases (relative to gross national product (GNP)) in the current
account/overall balance of payments deficit in the year of Fund programs tended
to be associated with reductions and increases (relative to GNP) in the overall
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EXPORT PROCESSING ZONES
The Economics of Enclave
Manufacturing

Peter G. Warr

S ince the mid 1960s, many developing countries have tried to
stimulate exports of nontraditional manufactures. One form
this effort has taken is the establishment of export processing

zones (EPZS). Many EPZS were set up in the early 1970s; by the early
1980s around thirty-five existed in Asia alone, with an aggregate
employment of at least 250,000 (United Nations 1985). Globally,
their importance was probably more than twice as great.

EPZS are special enclaves, outside a nation's normal customs bar-
riers. The firms inside them are mostly foreign and enjoy favored
treatment with respect to imports of intermediate goods, taxation,
and infrastructure. They are also free from industrial regulations
applying elsewhere in the country. These privileges are subject to
the conditions that almost all of the output is exported and that all
imported intermediate goods are used within the zones or else re-
exported.

Despite the heavy state investment involved, perusal of govern-
ment documents on EPZS invariably reveals confusion about the
economic and welfare effects of the zones. Similar confusion is also
present in the economic literature on EPZS. This article tries to
clarify the issues and to draw out the crucial relationship between
the benefits and costs of establishing EPZs and the overall trading
regime of the host country. The frame of reference is the economic
welfare of citizens of the host country. The article starts with a
simple theoretical analysis, which is then illustrated by case studies
from four East Asian countries.

The most common activities in EPZS have been labor-intensive
light manufacturing processes: electronics assembly, garment pro-
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duction, assembly of light electrical goods, and so forth. A notable
feature of the firms in the zones is their international mobility. Firms
leaving an EPZ in one country often migrate to an EPZ in another,
in which conditions are more favorable.

The "footloose" character of EPZ firms has been overlooked in
most of the small amount of theoretical work that has appeared.
This literature has drawn upon the classical Heckscher-Ohlin model
of production.' Insofar as the model treats capital as being interna-
tionally mobile, it fails to capture the international mobility of cap-
ital goods-which is central to the functioning of EPZS. The main
conclusion of most of the literature-that EPZS necessarily reduce
the welfare of the host countries-is thus largely irrelevant for EPZS

as they actually operate.
Empirical work on EPZS has also tended to overlook the footloose

character of EPZ firms. It has therefore had a misplaced preoccupa-
tion with the factor intensity of production within the zones. In an
otherwise useful descriptive study of EPZS, Spinanger claims that
they tend to produce welfare benefits analogous to those resulting
from a movement toward free trade, because the elimination of
tariffs and other distortions causes factor intensities of production
"to correspond more closely with the factor endowment of the host
country" (1985, p. 65). This conception of an EPZ rests on the
traditional assumption that capital is internationally immobile. It
assumes implicitly that the capital used in the EPZis domestic capital
in fixed supply, which has moved there from elsewhere in the host
country. Once this assumption is discarded, the factor intensity of
production within EPZS is of limited relevance for an assessment of
their welfare impact.

Although most of the literature on EPZS has been concerned with
their benefits and costs, it has stopped short of formal benefit-cost
analysis. The explanation is usually that the data are inadequate. In
fact, EPZS are closely monitored by host governments; compared
with the data available for other public projects in developing coun-
tries, the statistical information on EPZS is unusually complete. It
includes detailed time series of exports, imports, employment, use
of utilities, infrastructure, and administrative costs. What the empir-
ical studies have lacked has been an analytical framework, so that
the benefits and costs of EPZS can be identified conceptually and
quantified empirically.

This article describes the footloose character of EPZ firms and the
incentives and other facilities in a "typical" EPZ. It then looks at the
economic performance of EPZS in four Asian countries: Indonesia,
the Republic of Korea, Malaysia, and the Philippines. Using a sim-
ple conceptual framework-the "enclave model"-the article ana-
lyzes the benefits and costs of the four Asian EPZS. Finally, it dis-
cusses the relationship between EPZS and trade policy in general.
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In its standard forms, international trade theory treats factors of The Footloose
production-capital, labor, land-as immobile internationally but Manufacturer
mobile domestically. In contrast, commodities are considered mo-
bile across, as well as within, international boundaries. EPZS exploit
the international mobility of capital goods owned by a "footloose"
manufacturing firm, combine them with domestic labor (relatively
immobile internationally), and produce traded goods which the firm
exports. The firm tries to move its capital equipment to countries in
which it can earn the highest rate of return.

This process can be viewed as an indirect form of exporting labor.
The foreign firm producing within the EPZ receives the services of
domestic labor. In return, the workers receive wages and some train-
ing. Not surprisingly, many of the countries establishing EPZS have
also engaged in the direct export of temporary labor, to the Middle
East and elsewhere.2 In the case of EPZS, the capital goods move to
where the labor is; with labor export, the movements are reversed.

A simple model to represent the international mobility of capital
goods has been developed by Jones (1980) and Caves and Jones (1985).
This article uses an amended version of the Caves and Jones model to
bring out the essential economic features of EPZS.

The processing activity within the zone produces final traded goods
using three kinds of inputs: traded intermediate inputs, capital goods,
and labor. The traded intermediate inputs include the electronic com-
ponents, plastic casings, electrical circuitry, and so forth used in pro-
ducing electronic goods, and the textiles, buttons, cotton thread, and
so forth used in producing garments. The prices of these goods, the
wages paid, and the return to the capital goods used are formally
related by

(1) Pj = E a,,P, + aK>R, + aL,w

where Pj is the price of the final goods j; Pi is the price of the interme-
diate input i; aij, aKj, and a1j are the amounts of intermediate good i,
capital goods, and labor, respectively, required to produce a unit of
good j; and w is the wage rate. These variables determine Rj, the rate
of return to capital goods resulting from the production of good j in
an EPZ.

It is convenient to define the value added per unit of production of
goodj, Vj, by

(2) Vj = Pj-E a, Pi

and (1) nov becomes

(3) Vj = aK.R. + aL1w.
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Figure 1 Figure 1 represents equation 3 for two

Poor country countries, labeled "poor" and "rich." In the
Vi rich country unit labor costs, a, 1 w, are higher

Value Rich than in the poor country, but unit require-

added country ments of capital goods, aKj, are lower. The
A rich country's schedule thus has a higher ver-

tical intercept (unit labor costs)-that is, point
B B lies above point C-and a lower slope (unit

capital good requirement) than the poor
c \x' country's.

A footloose manufacturer moves to the
Rate of return to mobile capital goods i country where the highest value of Rj can be

realized. This is represented by the shaded

surface in the diagram. When unit value added
is high, implying high returns to the capital goods specific to commod-
ity j, the rich country is able to attract the processing activity. The rich
country uses the scarce capital goods more efficiently-its unit capital
good requirements per unit of output are lower-and in this case unit
labor costs are relatively unimportant. But if unit value added falls,
implying a squeeze on returns to its capital goods, unit labor costs
become relatively more important. Below point A, the process moves
to the poor country.

This analysis is consistent with the "product cycle" process identified
by Vernon (1966). It suggests a gradual migration of newly developed
manufacturing processes from rich countries (where scarce capital
goods are used more efficiently) to poor countries (where unit labor
costs are lower) as international competition forces down the unit value
added generated by these processes.

The Economic In the early 1970s, after Japan had relaxed restrictions on invest-
Environment ment abroad, other Asian countries competed to attract these and
of the EPZ similar foreign investments. Light manufacturing, intensive in the

use of unskilled or semiskilled labor, was identified as a target: it
was well suited to EPZS. The zones appeared to offer the advantages
of export promotion without threatening the position of indigenous
manufacturers. The "typical" EPZ had four characteristics:

DUTY-FREE IMPORT OF RAW MATERIALS. Raw materials required
for the production of exports may be imported duty-free and irre-
spective of quantitative restrictions in the domestic economy. Prod-
ucts may be exported without payment of export taxes, sales duties,
and so forth. Although goods produced in EPZS may not normally
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be sold domestically, special permission to do so may be given when
consignments are rejected by foreign buyers or fail to meet delivery
deadlines. Such sales simply displace imports that would have oc-
curred from other sources and usually attract normal customs du-
ties.

EPZ firms' purchases of raw materials and intermediate goods
from domestic suppliers are frequently subsidized, in an attempt to
encourage links with the home economy. The subsidies, commonly
called "rebates" or "drawbacks," are intended to offset the effects of
domestic protection. In the early 1970s it was hoped that links of
this kind would generate big benefits to the local economy, both
because the social cost of producing these goods was below their
market prices and because EPZ firms would transfer technology to
domestic suppliers.

TAX HOLIDAYS. Firms in an EPZ are often exempted from normal
income tax provisions for three to ten years. The firms often nego-
tiate successfully to extend these tax holidays by threatening to
move to another country. Once relocated, the firm's tax-free holiday
begirns again.

The Philippines offers a generous schedule of deductions instead
of tax holidays. Very little tax revenue has been raised from its EPZS,
because most firms declare overall trading losses.3 Some firms have
declared losses every year for more than a decade, while still pro-
ducing and even expanding. Vertically integrated firms use transfer
pricing to relocate their profits internationally, thereby minimizing
their global tax burdens. The Philippines experience suggests that
efforts to monitor transfer pricing are ineffective and that tax holi-
days are less important than they may appear.

STREAMLINED ADMINISTRATION. EPZ firms usually have to con-
form to simplified administrative requirements, which often deal
with a special government agency. They are exempted from many
national rules, such as restrictions on foreign ownership of firms
(EPZ firms are usually allowed to be fully foreign-owned), restric-
tions on repatriation of profits, restrictions on the employment of
foreign nationals, and requirements for special approval for import-
ing capital equipment. EPZ firms may also obtain a share of the host
country's allocation of import quotas-vital for garment producers
wishing to export to the European Economic Community.

INFRASTRUCTURE AND UTILITIES. An EPZ consists of a heavily
fenced area policed by customs officials to prevent duty-free mate-
rials from being smuggled iinto the domestic economy. Its infrastruc-
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ture and telecommunications are normally superior to those in the
host economy, but not as good as those in industrial countries.

Utilities are often subsidized. Electricity tariffs are especially im-
portant, because light manufacturing firms are heavy users of elec-
trical power. The rates charged in EPZS are frequently below, and
never above, industrial rates elsewhere in the host country. The
same applies to rental rates. Some firms rent buildings from a gov-
ernment agency; others lease land within the zone and construct
their own buildings.

The Economic This section summarizes the results of detailed studies of EPZS in
Record in four Asian countries:
Four Asian * Indonesia: The Jakarta Export Processing Zone
Countries - The Republic of Korea: The Masan Free Export Zone

* Malaysia: The Penang Free Trade Zone
* The Philippines: The Bataan Export Processing Zone.
All four began operations in the early 1970s. Each is the largest

and oldest EPZ in the country concerned. The Indonesian zone is
less typical of EPZS than the other three. It is small and has a number
of unusual characteristics but is worthy of examination because it
began as an experimental project and, partly on the basis of its
performance, the Indonesian government has decided to establish
several more EPZS. Detailed case studies of these four zones have
been conducted by the present author. 4 Tables 1 to 4 summarize the
economic performance of these four zones through 1982. Alto-
gether, they employed roughly 90,000 people in 1982.

A feature of the zones not revealed by the tables is their industrial
composition. Garment production initially dominates, then electronics
assembly becomes more important. Indonesia and Malaysia are excep-
tions to this pattern, in that garments have always been the dominant
industry in the former and electronics in the latter. The two industries
are quite different. Garment production is generally far more labor-
intensive, and its technology has changed little in years.

The data in tables 1 to 4 also fail to reveal the footloose character
of EPZ firms. The case of the Philippines' Bataan EPZ provides a good
example. In table 4, the number of firms barely changed between 1979
and 1982. But during 1979, four firms entered the zone and four
others left. In 1980, five entered and four left; in 1981, three entered
and three left; and in 1982, two entered and four left.

Aggregate data on export volumes and employment also disguise
annual volatility for individual EPZ firms. Table 4 shows that, between
1981 and 1982, total exports from the Bataan EPZ rose by 19 percent.
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Table 1. Indonesia: Aggregate Economic Performance
of Jakarta EPZ

Indicator 1977 1978 1979 1980 1981 1982

Number of firms 4 7 15 18 18 18
Number of persons

employed 773 1,653 4,317 6,374 7,520 7,742
Value (millions of

U.S. dollars)
Exports 0.9 12.8 5.9 18.7 28.7 37.5
Imports of raw materials 1.2 11.8 6.4 13.0 13.5 13.8
Local raw materials 0 0.01 0.6 1.9 5.2 9.5
Imports of capital goods 0.1 1.0 1.0 1.2 0.8 0.3
Local capital goods 0 0 0.03 0.01 0.03 0.01
Total official taxes 0.01 0.15 0.33 0.40 0.56 0.56
Estimated unofficial taxes 0.23 3.11 1.32 2.76 3.60 3.60

Percentage
Local to total raw materials 0 0.80 9 13 28 41
Local to total capital goods 0 0 2.9 0.8 4.6 3.2

Note: All monetary quantities are in current prices.
Source: Bonded Warehouses Indonesia, Jakarta; International Monetary Fund, Interna-

tional Financial Statistics, various issues; and Warr 1983.

For individual firms, however, exports rose in only twenty-nine of the
fifty-two that were present at the beginning of 1981 and declined in
twenty-six (including the three that left the zone during that year). In
the first group, the average increase in firm-level exports, weighted by'
exports in 1981, was 42 percent; in the second group (excluding the
three which left the zone) the weighted average decline was 29 percent.
These large variations in output partly reflect the adjustments made by
the headquarters of the large corporations to which EPZ firms belong,
in response to perceived changes in market demand. They also reflect
the way that such corporations relocate their activities when the prof-
itability of their firms changes.

Raw Materials and Technology Transfer

Two of the anticipated benefits of EPZS were that firms would buy
more local raw materials and that such links transfer technology to
domestic firms. In reality, local raw materials make up no more
than a third of the total purchases of raw materials. The exception
is Indonesia, where local textiles are purchased significantly by the
zone's garment producers. In Malaysia, local raw materials consti-
tute only a small percentage of the total. Purchases of raw materials
and intermediate goods produced by other EPZ firms are more than
three times greater. In the Philippines, the share of local raw mate-
rials had declined to less than 10 percent by 1982.

Peter G. Warr 71



Table 2. Korea: Aggregate Economic Performance of Masan EPZ
Indicator 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982

Number of firms 70 115 110 105 99 99 97 94 88 89 83
Number of persons

employed 7,072 21,240 20,822 22,248 29,615 28,401 30,960 31,153 28,532 28,016 26,012
Value (millions of

U.S. dollars)
Exports 23.9 145.5 298.0 257.1 441.0 496.5 579.2 621.7 577.3 664.4 601.3
Local sales 0 0 6.2 7.9 25.2 28.1 81.7 90.7 82.5 99.0 92.1
Imports of raw materials 16.5 91.7 176.7 137.8 216.7 239.3 270.7 293.0 266.2 295.9 281.7
Local raw materials 1.0 23.1 48.6 44.6 92.7 120.0 130.0 149.4 131.3 144.0 142.7
Total wages and equipment 5.9 17.9 18.9 23.2 36.2 41.4 47.5 51.5 49.4 59.0 59.6
Total electricity used 0.2 1.3 2.3 2.0 3.4 3.8 4.5 4.8 4.5 5.1 5.3
Total taxes 0 1.44 1.79 1.55 1.71 1.50 1.85 1.78 1.74 2.31 2.17

Percentage of local to total
raw materials 6 20 22 24 30 33 32 34 33 33 34

Note: All monetary quantities are in current prices.
0 Source: Administration Office, Masan Free Export Zone, Masan; International Monetary Fund, International Financial Statistics, various issues; and Warr 1984.
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Table 3. Malaysia: Aggregate Economic Performance of Penang EPZ
Indicator 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982

Number of firms 10 21 31 32 33 34 35 35 41 49 50
Number of persons

employed - 15,627 18,569 22,412 25,780 27,895 30,372 35,379 38,355 38,078 36,298
Value (millions of

U.S. dollars)
Exports 2.1 53.6 94.2 192.2 274.3 226.1 591.5 1,085.2 972.9 717.5 714.9
Local sales - 0.1 2.3 1.7 6.9 4.6 9.4 2.6 0.06 14.5 47.1
Imported raw

materials 1.3 55.0 127.8 185.1 237.2 193.6 425.6 492.4 707.0 523.1 520.6
Local raw materials 0.07 0.9 2.8 7.1 6.7 10.5 13.3 14.5 14.5 16.9 22.8
Raw material from

EPZS - - - 5.8 12.0 13.1 40.3 64.5 76.6 48.9 82.3
Imported capital

goods 0.4 13.4 54.7 29.7 9.5 15.2 120.0 53.9 36.6 36.7 36.6
Local capital goods 0 1.8 18.9 27.0 2.2 3.6 2.6 21.7 3.3 4.0 3.9
Total wages paid 0.9 6.3 5.2 14.0 17.4 25.0 43.2 56.6 72.3 80.5 83.4
Total electricity

used 0.4 0.7 1.7 5.7 6.9 .0 8.6 12.1 17.8 23.5 23.2
Total taxes paid 0 0 0 0 0 0 0.14 0.15 0.09 0.74 1.29

Percentage
Local to total raw

materials 5 2 2 4 3 5 3 3 2 3 4
Local to total

capital equipment 0 12 26 48 19 19 18 29 8 10 10

- Not available.

Note: All monetary quantities are in current prices.
Source: Panang Development Corporation, Penang; International Monetary Fund, International Financial Statistics, various issues; and Warr 1987b.
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Table 4. The Philippines: Aggregate Economic Performance of Bataan EPZ
Indicator 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982

Number of firms 1 5 14 16 39 38 47 51 51 52 52
Number of persons

employed - 1,298 3,321 5,502 8,962 12,821 17,495 18,877 19,204 19,858 19,410
Value (millions of

U.S. dollars)
Exports 0.4 0.9 2.1 7.3 22.4 39.7 73.1 98.2 122.7 134.0 159.6
Local sales - 3.9 6.8 4,3 11.7 13.6 14.8 16.5 13.3 8.2 5.0
Imports of raw

materials 0.2 0.5 2.9 7.8 15.8 38.5 47.3 66.4 77.3 81.2 122.3
Local raw materials 0,07 0.2 0.3 0.8 4.2 9.9 3.8 7.9 9.5 7.4 8.5
Total wages paid - 0.6 1.5 2.5 4.3 6.6 9.3 14.4 20.4 22.4 21.8
Total electricity used - 0.1 0.3 0.5 0.7 0.9 1.2 1.6 1.5 1.7 1.6
Total taxes paid - - 0.07 0. 0.4 0.6 1.5 2.2 1.9 1.7 1.4
Total domestic

borrowings 1.8 22.8 61.4 117.8 85.9 89.4 3.3 2.8 2.3 1.9 1.5
Percentage of local to

total raw materials 30 30 8 10 21 20 7 11 14 9 6

o - Not available.
Note: All monetary quantities are in current prices.
Source: Export Processing Zone Authority, Manila; International Monetary Fund, International Financial Statistics various issues; and Warr 1985.
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Managers of EPZ firms report that the main obstacle to buying
local raw materials is their low and unreliable quality. Entire ship-
ments of finished goods may be rejected if the raw materials or
intermediate goods used were inferior. The changing industrial com-
position of the EPZS is also a factor: garment and footwear manu-
facture uses a much higher proportion of local raw materials than
electronics assembly. And a third factor is the global strategies of
the corporations involved. Parent firms wish to preserve the inter-
national mobility of their processing operations; developing long-
term relations with local suppliers does not serve this goal. If the
corporation wishes to retain the capacity to relocate its activities at
short notice, it is better to buy these inputs from the cheapest
reliable international source.

As for the transfer of technology, the initial hopes have not been
fulfilled. Many EPZ industries use technology that is universally
available: labor-intensive garment production is a good example.
Those that do have special information-electronics firms are the
best example-guard it carefully, even from their own workers. To
hand technical know-how to the locals is thought to be equivalent
to handing it to one's competitors. It is hardly surprising that know-
how is not readily given avvay; it has to be purchased.

Working Conditions and Wages

Working conditions in EPZS have been widely criticized by writers
from industrial countries. This perspective is often combined with
the claim that EPZ firms "exploit" their workers and enjoy big prof-
its, at the expense of jobs back home in the industrial countries.
Such arguments have usually reflected a lack of familiarity with the
conditions and wages in developing countries; unless workers were
better off being "exploited" in an EPZ, EPZ firms would find it
impossible to hire.

Useful information on the Philippines was provided by Castro
(1982). In the Bataan EPZ, 74 percent of workers were female; two-
thirds were with no previous factory experience; and most were
between the ages of seventeen and twenty-four. Turnover rates were
high; the average duration of zone employment was around three
years. Most of the workers in Castro's sample were members of
larger households (the average size was six members); incomes rep-
resented roughly half the combined cash incomes of these house-
holds. Almost half of all zone workers worked overtime. The aver-
age working week was fifty-four hours. Of those who had previously
had paid employment, their average earnings in the EPZ were 35
percent higher than these lprevious earnings. Castro concludes that
there was a clear income gain from moving to the EPZ.
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Data provided in a survey conducted by the Philippines' Ministry
of Trade and Industry suggest that-allowing for differences in liv-
ing costs-real wages of unskilled workers were roughly the same
in the EPZ as in similar employment in the capital city (Warr 1985).
Real wages for skilled workers were somewhat higher in the EPZ.

Whereas unskilled workers may be drawn from any part of the
country, including rural areas, skilled workers must be recruited
from the capital city, requiring a premium to attract them.

EPZ firms appear generally to adhere to minimum wage laws,
where these exist. Firms operating within the domestic manufactur-
ing sector may often avoid these regulations, but the greater visibil-
ity of EPZS and their politically sensitive position make violations of
minimum wage restrictions more difficult.

The Welfare This section considers the benefits and costs of an EPZ, as experi-
Economics enced by citizens of the host country by comparing the observed
of EPZs situation with the hypothetical results of not having a zone.5 The

foreign ownership of firms and the "offshore" nature of the zones
themselves suggest a simple framework for analyzing their impact
on the domestic economy. This framework can be termed the "en-
clave approach," following Corden (1974 and 1985). It is shown in
figure 2.

Figure 2 Consider (a) the flows of
goods and services and the finan-
cial flows between the EPZ and

C Labor the rest of the world and (b) the
Intermediate goods Raw material

Processed goods Capital goods hostwco n the Essenc the
Rest Capital goods Processed goods Domestic encl it the

of the Remitted profts EPZ Taxes economy enclave approach is that the
world Re itdpoisTxs------- - cnm

Management Subsidies flows in (b) are relevant for eval-
Technical knowledge Utilities uating the welfare impact of the

External effects zone, but that the flows in (a)
are not.

EPZ firms purchase intermedi-
ate and capital goods from

abroad, which results in outflows of foreign currency.6 In vertically
integrated firms these transactions occur within the firm, giving rise to
questions of transfer pricing. The firm may also repatriate profits to
its parent abroad. These transactions are irrelevant for an evaluation
of the welfare effects of the zone, except insofar as they affect the
domestic economy.

The issue of transfer pricing provides a good illustration. Suppose
that (as is often the case) there is no profits tax on EPZ firms. Transfer
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pricing influences whether a firm's profits will be recorded in the host
country or elsewhere. But, so long as these profits are earned by the
EPZ firm, whether they are realized in the host country or abroad and
whether they are repatriated or retained by the EPZ firm are irrelevant
for economic welfare in the host country. But if profits are taxed within
the host country, transfer pricing affects the size of these taxes and
becomes highly relevant.

Economic conditions in an EPZ are generally less distorted than those
elsewhere in the domestic economy. Nevertheless, this does not imply
that the net outcome of the real and financial flows in figure 2 neces-
sarily raises welfare in the host country. Only a detailed examination
of the benefits and costs can resolve this question. The next section
looks at each of the main links between EPZ firms and the domestic
economy and its welfare significance.

Components of a Benefit-Cost Analysis of EPZs

PROFITS AND LOSSES. Most EPZ firms are foreign-owned. Their
profits or losses, to the exitent that they are retained or incurred by
the firms themselves, do not enter our calculations directly. The
domestically owned profits and losses (if any) properly belong in an
evaluation of the zone, but they can seldom be estimated satisfacto-
rily from the available data. To the extent that such data are col-
lected, they are unreliable, but they do suggest that the profits of
domestic firms are only a minuscule proportion of the overall bene-
fits from EPZS. So, for the purposes of this study, the profits of
domestically owned firms will be omitted.

FOREIGN EXCHANGE EARNINGS. Public discussion of EPZS places
considerable stress on the foreign exchange earnings derived from
the zones, reflecting the presumption that these earnings have direct
welfare relevance for the host country. In fact, however, the foreign
exchange earnings of foreign-owned EPZ firms merely constitute
transactions between these firms and firms abroad. They have no
direct effects on the economic welfare of domestic nationals. Re-
gardless of the difference between a firm's officially declared exports
and imports, the corresponding amount of foreign exchange remains
the property of the firm itself (leaving aside possible taxation for the
moment). The money may be:

a. held in liquid form in foreign exchange accounts, whether
inside or outside the host country

b. used to buy imported capital equipment
c. converted into the domestic currency to be spent on wages and

purchases from the local economy.
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Item (a) is of little welfare importance and reduces to a decision
as to where the firm chooses to do its banking. Item (b) can also be
disregarded if the imported capital equipment is ultimately disposed
of abroad or scrapped. Only item (c) has welfare importance, be-
cause there may be a net benefit to the host country from these
purchases.

To purchase raw materials and services from the domestic econ-
omy and to hire local workers, EPZ firms must convert their foreign
exchange into domestic currency. This is done through the central
bank at the official exchange rate. The question is therefore whether
the social value of the foreign exchange received by the host coun-
try's central bank exceeds the value of the domestic currency the
firms obtain in return. The value of the foreign exchange means the
domestic value of the extra traded goods and services the host
country may absorb as a result of its extra foreign exchange hold-
ings. The value of the domestic currency given to EPZ firms means
the domestic value (opportunity cost) of the domestic factors of
production and intermediate goods and services purchased by EPZ

firms with the money. When exchange controls and domestic pro-
tection imply that the social value of foreign exchange in terms of
the domestic currency exceeds the official exchange rate, the re-
quirement that these conversions must be made through the central
bank at the official exchange rate constitutes, in effect, a form of
taxation.

The firm's true foreign exchange earnings will presumably differ
from their conversion of foreign exchange into domestic currency.
Transfer pricing may be one mechanism by which this profit is
realized, but to measure the host country's actual gains, the firm's
actual foreign exchange conversion is the relevant statistic.

EMPLOYMENT. The concern that host country governments have
for the jobs created by an EPZ presumably reflects their view that
the social benefits derived from generating an additional job out-
weigh the costs. In other words, the wage received by a worker is
considered to exceed the social opportunity cost of employment in
the zone. However, it is difficult to measure the relevant opportu-
nity cost. Wages in the zones are normally equal to, or slightly
above, wages in comparable employment outside the EPZ. Neverthe-
less, estimates of the social opportunity cost (the shadow price) of
unskilled and semiskilled labor commonly suggest that it is less than
wages paid in manufacturing.

A difficulty in applying these estimates arises in relation to the
transfer of skills to EPZ employees. The estimated value of such
skills could in principle be incorporated either by reducing the pa-
rameter of the estimated opportunity costs of labor or by increasing
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appropriately the parameter of the wage received. But, lacking de-
tailed estimates of the value of these transfers, there is no solid basis
for making such an adjustment. Consequently, some arbitrariness
cannot be avoided.

TECHNOLOGY TRANSFER. Administrators of EPZS agree that there
have been few significant transfers of technology and skills from
EPZ firms to the domestic economy. Those firms with the technical
knowledge from which local firms could benefit (most notably elec-
tronics and electrical companies) have been isolated from the do-
mestic economy. Little of their raw materials and capital equipment
has come from local suppliers. In retrospect, the early expectations
that much technology would be transferred were naive. To the ex-
tent that intermediate proclucts are internationally traded, EPZ firms
will buy from the cheapest reliable source.

Managerial practices and notions of quality control are inevitably
transferred to the local middle managers whom EPZ firms employ.
These managers can eventually obtain significantly higher salaries
in domestic industry than they could after a similar period of em-
ployment elsewhere. This suggests that the training they receive
confers a benefit to the domestic economy, which may not be fully
captured in the wages they receive in the EPZS. One way of treating
this issue is to say that the social opportunity cost of the employ-
ment of these workers in the EPZ is lowered by such training. These
externality effects can be incorporated in principle by lowering the
parameter of the opportunity cost of labor.

DOMESTIC SALES. Almost all of the output of EPZS must be sold
abroad, but domestic sales are permitted when, for example, fin-
ished consumer goods are rejected by foreign buyers. Such sales are
typically treated as imports, and duty must be paid at the normal
rate. The net value to the host country of the goods consumed is
the value at c.i.f. prices of the imports which would otherwise have
occurred, which is also the net price actually paid to the EPZ firm.
Thus, as these sales have rio net welfare effects, they can be ignored
in the benefit-cost analysis.

PURCHASE OF DOMESTIC RAW MATERIALS AND CAPITAL GOODS.

Governments typically encourage EPZ firms to use domestic raw
materials, intermediate inputs, and capital goods. This can be inter-
preted to mean that governments believe that the prices paid by
firms for these materials exceed the marginal social costs of supply-
ing them. Local raw materials and capital goods generally compete
with imported substitutes, and the duty applied to these imports
provides the basis for estimating the difference between the social
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opportunity cost of providing these imports (their border c.i.f.
prices) and the prices paid (tariff inclusive). When EPZ firms receive
a rebate from the host government equivalent to the duty that would
have been paid on these imported inputs, there is no net welfare
effect from their purchase by EPZ firms.

USE OF ELECTRICITY. EPZ firms, especially garment and textile pro-
ducers, are big users of electricity. The benefit-cost analysis must
compare the tariff rates paid with estimates of the long-run marginal
cost (LRMC) of supplying extra power. If the average tariff exceeded
the LRMC, the electricity used by EPZ firms would entail a net tax-
or, in the reverse case, a net subsidy.

DOMESTIC BORROWING. Foreign investors are sometimes allowed
to borrow on local capital market, perhaps with a government
guarantee. This arrangement would be unimportant if the local
capital markets was open to international capital flows: borrowing
by EPZ firms would then simply induce inflows of private capital
from abroad and would not displace local investment. However,
when local capital markets are closed and interest rates sup-
pressed-a combination present in Latin America (Diaz-Alejandro
1970) and the Philippines-the analysis is different. The implication
is that the domestic output forgone as a result of additional borrow-
ings by (foreign) EPZ firms exceeds the compensation received from
them in interest and principal repayments. To put it another way,
the shadow price of capital exceeds its market price.

TAXES. Although taxes raised from EPZ firms are generally small,
they are a clear benefit for the domestic economy: without the zone,
there would be no taxes. Firms that move to a zone from elsewhere
in the host country or foreign firms that would have entered even
without a zone are exceptions, but unimportant ones. Most firms
are foreign and, according to managers, few would have invested in
the host countries without the EPZ incentives. Taxes are therefore
counted as a net benefit to the host country.

The low rates of company income tax offered by host country
governments to attract foreign firms into the EPZS sometimes achieve
this goal. Some foreign investors legally reside in countries that
allow their firms to credit taxes paid abroad against taxes due at
home. The United States is such a home country. In these cases, a
tax holiday for firms investing in the EPZ may merely transfer reve-
nue from the treasury of the EPZ country to that of the investor's
home country.
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DEVELOPMENT AND RECURLRENT COSTS. The establishment of the
zone site, its maintenance, and administration all represent eco-
nomic costs-and in principle should be evaluated at shadow prices.
In the absence of disaggregated data, however, it is necessary to rely
on financial costs. Against these costs are the rents and other charges
received from EPZ firms, not counted elsewhere in the analysis.

Estimates of the shadow prices of labor, foreign exchange, capi- Evidence from
tal, and so forth are available for most developing counties. Their Four Asian
quality varies widely, but the best estimates for each country were: Countries

* Indonesia: Hughes (1983), Pitt (1981), and Munasinghe (1980)
* The Republic of Korea: Koo (1981) and Nam (1981a and

1981b)
* Malaysia: Veitch (1977, 1979, and 1984)
* The Philippines: Medalla and Power (1984) and Manalaysay

(1979).
These studies provided the basis for the shadow prices, but they

were sometimes updated, corrected, or amended to a form more suit-
able for evaluating EPZS. Table 5 summarizes the information as ratios
of the estimated shadow prices to market prices.

Table 6 shows the contributions of each of the major benefit cost
categories to the aggregate net present value (NPV) of the EPZS. Costs
appear as negative items. For consistency, the calculations assume a
real discount rate of 7.5 percent and a life for the EPZ of twenty-five

Table 5. Estimated Ratios of Shadow Prices
to Market Prices

Category Indonesia Korea Malaysia Philippines

Labor 0.75 0.91 0.83 0.64
Foreign exchange 1.(O0 1.08 1.11 1.25
Domestic raw material 0.85 0.92 0.90 0.96
Domestic capital

equipment 0.85 0.98 0.91 0.96
Electricity 1.05 1.33 0.93 1.30
Domestic financial

capital n.a. n.a. n.a. 1.58

n.a. Not applicable.
a. Hughes 1983 concluded that the effects of Indonesia's import barriers (tariffs and

quotas), which raise domestic prices above border prices, and subsidies on the consumption
of traded goods (such as rice and petroleum products) roughly canceled, implying that the
shadow price of foreign exchange was approximately equal to the official rate.

Source: Indonesia: Hughes 1983, Pitt 1981 and Munasinghe 1980. Korea: Koo 1981 and
Nam 1981a and 1981b. Malaysia: Veitch 1977, 1979, and 1984. Philippines: Medalla and
Power 1984 and Manalaysay 1979.
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Table 6. Welfare Impact of EPZs: Net Present Value
(millions of 1982 U.S. dollars)

Category Indonesia Korea Malaysia Philippines

Employment 4 39 111 59
Foreign exchange

earnings 0 65 94 72
Local raw materials 5 16 18 3
Local capital

equipment 0 0 10 0
Taxes and other

revenue 23 18 10 11
Electricity use -1 -13 -53 -4
Administrative costs -13 -17 -4 -23
Infrastructure costs

and subsidies -3 -68 -43 -196
Domestic borrowing 0 0 0 -147
Total net present value 15 40 143 -225
Internal rate of return

(percent) 26 15 28 -3

years. The final row of table 6 displays the calculated internal rate of
return for each of the EPZS. Table 7 presents the NPV computations in
more convenient form, by expressing the various components as a
percentage of the gross benefits of the EPZ (the sum of all positive NPV

items appearing in table 6).
Before discussing the results in detail, it is necessary to focus on a

methodological point: the distinction between the benefits from "for-
eign exchange earnings" and those from other sources. As explained
earlier, the benefits attributed to foreign exchange earnings arise be-
cause EPZ firms must convert foreign exchange into domestic currency

Table 7. Composition of Net Present Value
(percent of gross benefits)

Category Indonesia Korea Malaysia Philippines

Employment 13 28 46 41
Foreign exchange

earnings 0 47 39 50
Local raw materials 16 12 7 2
Local capital

equipment 0 0 4 0
Taxes and other

revenue 72 13 4 8
Electricity use -3 -9 -22 -3
Administrative costs -41 -12 -2 -16
Infrastructure costs

and subsidies -9 -49 -18 -135
Domestic borrowing 0 0 0 -101
Total 47 29 59 -155
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to meet their domestic costs. It is analytically possible to separate the
net gains from the currency conversion from those arising from the
subsequent domestic payments, as reflected in tables 6 and 7. Alterna-
tively, the two can be comblined-and it makes economic sense to do
so. Indirectly, foreign exchainge is being paid to local workers, sup-
pliers, and so forth.

Consider a hypothetical example: the conversion of $1,000 into
Philippine pesos at the official 1982 exchange rate of P9.17 = US$1
for the payment of local wages. When the $1,000 is converted into
pesos, there is a net gain to the Philippines arising from the difference
between the official exchange rate and the shadow price of foreign
exchange. Since the ratio of the shadow price to the official rate was
an estimated 1.25, this implies a net gain of P2,290. When the P9,170
is paid to Philippine workers, there is a second net gain-from the
difference between the social opportunity cost of labor and the market
wage. The estimated value of 0.64 for the ratio of these two sources
of gain arises from the way our shadow prices have been defined. But
the two are aspects of the same phenomenon: the (indirect) payment
of $1,000 to hire domestic workers. Philippine workers are indirectly
earning for the Philippines $1,000 in foreign exchange, generating a
net gain to the Philippines of P4,590.7

Table 8 incorporates this analysis and shows the re-estimated distri-
bution of net benefits, substituting for the first five rows of table 7.
The gains from "foreign exchange earnings" have been redistributed
among the other benefit-cost categories. The results for Indonesia are
unchanged from table 7, because the estimated net gains from foreign
exchange earnings were zero (see note a to table 5). The percentage
totals do not add to 100 because only part of the firms' foreign ex-
change conversions can be attributed to the four categories in the table.

Benefits
Table 7 shows that the big gains in Korea, Malaysia, and the

Philippines come from employment and foreign exchange earnings.

Table 8. Composition of Net Present Value
with Foreign Exchange Earnings Distributed
(percent of gross benefits)

Category Indonesia Korea Malaysia Philippines

Employment 13 55 68 69
Local raw materials 16 14 15 3
Local capital

equipment 0 0 8 0
Taxes and other

revenue 72 14 5 9
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With the gain from foreign exchange earnings distributed as in table
8, employment accounts for more than half the gross benefits. Local
suppliers and tax revenue are much less important. For these three
countries, the EPZS are in effect a form of indirect labor export.

For Indonesia, two unusual features must be stressed. First, an
unusually high proportion of raw materials is obtained within In-
donesia: primarily textiles used in garments. By 1982 more than 40
percent of all raw materials used were bought in Indonesia. The
estimated net gains from this source outweigh the estimated net
gains from job creation. The second unusual feature is the impor-
tance of the "taxes and other revenue" category. Of the $22.6 mil-
lion shown in table 6, property tax accounted for $2.9 million;
other official taxes $0.9 million; "unofficial" taxes $25.9 million;
and expenditure on the drawback scheme -$7,100.'

The "unofficial" tax item, discussed in detail in Warr (1983) and
Gray (1979), represents the outcome of rent-seeking behavior by
government officials. This reveals much about the way the net ben-
efits from the zone are distributed among individuals and also shows
that these are collected at considerable social cost. If these revenues
are excluded from the benefit-cost analysis, the NPV of $15,000
shown in table 6 becomes -$11,000, and the internal rate of return
also turns negative (Warr 1983).

The $7,100 spent on the drawback scheme is a subsidy to the use
of domestic raw materials. It is intended to counteract the effects of
protection on the costs of the imports used in producing these raw
materials. Since the estimated net gain from the use of these raw
materials is only $4,900, the drawback provisions are costing In-
donesia more than they are worth.

Costs

The costs of achieving the benefits are summarized by the negative
items in tables 6 and 7. In table 7 they are expressed as a percentage
of the sum of all net benefits. The striking features of this table both
involve the Philippines: (a) the enormous infrastructure cost of the
Bataan EPZ, and (b) the heavy cost of giving EPZ firms (subsidized)
access to the local capital market. Each of these items is itself large
enough to outweigh the sum of all benefits derived by the Philip-
pines from its EPZ.

Another feature is the low administrative and infrastructure cost
of Malaysia's Penang Free Trade Zone. However, the cost of Malay-
sia's subsidization of electricity outweighs the combined benefits
from the use of local raw materials and local capital equipment and
all tax revenues raised from EPZ firms.
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Any cost-benefit analysis of EPZS is bound to ignore a deeper The Policy
question: would it be possible to achieve the benefits available from Implications
EPZS in another, more cost-effective way? For governments consid- of EPZs
ering the merits of EPZS, this fundamental issue needs to be ad-
dressed directly.

In recent years, several of the countries that established EPZS in
the 1970s have extended the right to import free of duty to firms
producing for export but located outside EPZS. The duty-free raw
materials are held in bond on the factory site until required for
production. This change of policy-in the Philippines, Malaysia,
and Korea-undermined the advantages of EPZS and showed that
expensive special zones were not really necessary.

The same applies to other attractions of EPZS: the simplification of
customs procedures, the clarification or elimination of regulations, and
the upgrading of industrial infrastructure-each could be achieved for
the whole economy. And, as foreign firms frequently attest, countries
need stable and clear policies to attract foreign investment. This obvi-
ously applies as much outsicle the EPZS as within. Most of the features
that have enabled EPZS to attract foreign investment could be applied
outside the zones, with similar effectiveness, and without establishing
special enclaves.

The features of the domestic economy that impede foreign invest-
ment and that EPZS are intended partly to counteract also impede the
development of efficient doimestic industries. If a liberalized environ-
ment within the EPZS deflects attention from these matters, the net
outcome could be worse than what would have occurred in the absence
of the zones.

The benefits from EPZs are limited. They are definitely not "engines
of development." For countries in the early stages of development,
zones can be an efficient and productive means of absorbing surplus
labor. Even then, they will never be more than a modest part of the
solution to the vast employment problems of these countries. EPZS also
expose domestic businesses to examples of internationally competitive
enterprises; this demonstration effect is undoubtedly valuable, espe-
cially in the early stages of industrialization, as is the on-the-job train-
ing of local managers. Even so, such benefits should not be exagger-
ated.

As industrial development proceeds, interest in EPZS tends to wane.
Taiwan and Korea, having been pioneers in the establishment of EPZS

in the late 1960s and early 1.970s, are now much less interested in this
type of enclave development. In the next couple of decades a similar
change of attitude may occur in many of the countries now actively
promoting EPZS.
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Abstract Export processing zones (EPzs) are economic enclaves within which manufactur-
ing for export occurs under virtual free trade conditions. Many developing coun-
tries have established EPZS in hopes of reaping economic gains through employ-
ment, foreign exchange earnings, and technology transfer. This article studies the
benefits and costs of EPZS in Indonesia, the Republic of Korea, Malaysia, and the
Philippines and reviews the relationship between the welfare effects of EPZS and the
host country's economic policies. When the domestic economy is distorted, the EPZ

confers limited welfare gains. Nevertheless, EPZs are far from the "engines of
development" that some countries had initially hoped they would become.

Notes This paper has benefited from the comments of W.M. Corden, Demetrios Papa-
georgiou, and Marcelo Selowsky. The author is responsible for the views presented
and any errors.

1. See Hamada 1974, Rodriguez 1976, and Hamilton and Svensson 1982. Ham-
ilton and Svensson 1983 is a partial exception to this description. See also Balasu-
bramanyam 1988 for a useful discussion of this literature.

2. Examples in East and Southeast Asia include the Republic of Korea, the
Philippines, Thailand, and Indonesia.

3. For example, the proportions of firms in the Philippines' Bataan EPZ (dis-
cussed later) that declared overall trading losses in their annual financial statements
were: 1980, 58 percent; 1981, 81 percent; 1982, 75 percent; and 1983, 64 percent
(Warr 1985, p. 12).

4. These case studies are: Indonesia, Warr 1983; Korea, Warr 1984; Malaysia,
Warr 1987b; and the Philippines, Warr 1985 and 1987a.

5. Our discussion will disregard income distribution within the host country.
6. To keep figure 2 simple these financial flows are not indicated in the diagram.

Most of the flows shown in the diagram are accompanied by financial flows in the
opposite direction, but exceptions are taxes and subsidies and external effects such
as transfers of managerial and technical knowledge.

7. The aggregate welfare outcome for the Philippines would have been essen-
tially no different if the $1,000 had been paid directly to Philippine workers who
then converted it into the domestic currency through the central bank.

8. The negative sign draws attention to the fact that this item is a revenue
outlay-a subsidy-rather than a tax receipt.
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PREFERENTIAL CREDIT AND
INSURANCE AS MEANS TO
PROMOTE EXPORTS

Bruce Fitzgerald and Terry Monson

In recent years, many countries have sought to expand their
exports. Many governments have tried to reduce biases against
exports and to neutralize incentives between export and im-

port-competing activities.' 'Their policies have sometimes included
"active" instruments of export promotion, such as export credit and
export insurance programs. Export credit programs provide credit
for export activities before or after shipment; export credit insur-
ance programs insure export credit against commercial or political
risks.2

This article examines from an overall economic perspective
reasons for these programs and briefly reviews their use in three
industrial and seven developing countries. It focuses on the subsidy
elements of the programs and their effects on exports and resource
allocation.

Domestic Distortions Ratlonales

The theory of domestic distortions provides much of the rationale for Export
for export promotion in general, and particularly for export credit Credit
programs (Bhagwati and Ramaswami 1963; Bhagwati 1971; John-
son 1966, 1971). It demonstrates that where protection creates a
bias against exports and where policymakers are unwilling to elimi-
nate the bias, an equivalent subsidy to export activities can restore
neutrality, encourage trade along lines of comparative advantage,
and improve economic welfare. These antiexport biases arise when
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prices in a country's domestic market diverge from world prices and
cause high-cost domestic production to be subsidized while interna-
tionally competitive export activities are taxed.

Export credit programs are intended to offset such biases against
exports. Preshipment credit lowers the price of capital by offering
working capital to exporters at rates less than or equal to those avail-
able to domestically oriented activities. Postshipment credit lowers the
prices of export goods (particularly capital goods) by providing credit
on more favorable terms than are otherwise available. These programs
generally contain implicit subsidies, and if they did not, they would be
incapable of offsetting the antiexport bias.

A distinction is needed between policies that offset and those that
remove biases. In theory, interventions that remove or offset biases
could be structured to be equivalent. In practice, however, other con-
siderations argue in favor of removing the cause of the bias:

* The goal of export subsidies is a "neutral" system in which a
producer receives the same price for selling in the international
and the domestic market. Attaining this would require a compli-
cated system of differential subsidies, keyed to the levels of
protection.

• Export subsidies increase biases against nontraded goods and may
create new unintended distortions (for example, postshipment
credit favors capital goods over consumer goods).

* It is difficult to know how much to compensate exporters and
how frequently to change the rates.

* The introduction of new distortions does not counter the political
and economic pressures that caused the original problem. Indeed,
it may increase the pressure (Cuthbertson 1983, p. 37).

* An "active" export promotion program must be financed through
increased taxes or government control of economic activity.3 In
developing countries, taxes on international trade generate about
a third of government revenue, so the taxes would increase incen-
tives to import-competing activities, raise the costs of exports, and
undermine the effectiveness of the program.

* Trade can be financed within the exporting or importing country,
depending on prevailing interest rates. A subsidy within the ex-
porting country will distort the financing decision, causing too
much of the trade to be financed in the importing country and
drawing credit from other high-priority uses.

To avoid new distortions, the intervention must occur in the market
where the distortion is found. For example, credit policies ought to be
directed toward credit market distortions. Preshipment credit illus-
trates this point. It changes the price of capital and rewards producers
for using more of it. The approach could conceivably be accurate
enough to offset other distortions; more probably, it will simply be
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intended to compensate for a general antiexport bias (caused by pro-
tection, for example), in which case a new distortion will result.

When the capital market is distorted, an economy produces ineffi-
ciently the wrong combinatlion of goods and services. Eliminating the
distortion would create incentives to increase the output of all goods
and to shift the mix between traded and nontraded goods. In this case,
a carefully chosen intervention in the capital market could alter relative
factor prices, increase production, and allow the economy to reach the
right output.

In contrast, a product market intervention leaves factor prices dis-
torted; it moves the economty toward the right product mix, but does
not simultaneously increase output. Similarly, a factor market inter-
vention is not the right way to correct a product market distortion: for
example, it is inefficient to subsidize capital for exporters for the
purpose of neutralizing tariffs protecting import-competing production.

A related suggestion is to use taxes or subsidies in factor markets to
compensate exporters for any cost advantages that their international
competitors may enjoy. But such measures could undermine the prin-
ciple of comparative advantage, the foundation of international trade.
They cause factor prices to cliffer between exportables and other activ-
ities while keeping factor prices in exportables equivalent to those in
other countries' exportable activities; again, this causes the economy
to underproduce an incorrect combination of goods and services.

Capital Market Failures

Government provision of export credit is sometimes offered on
the grounds that capital market failures may prevent exporters from
obtaining short-term preshipment credit at rates comparable to those
for other activities. Causes of difficulties may include (1) costs as-
sociated with risk and information, (2) fragmented or poorly devel-
oped capital markets,4 or (3) government policies that direct credit
to domestic activities, such as housing or agriculture.

* Incomplete information on export risk can cause lenders to
charge higher rates or to demand more collateral. However,
these terms are not capital market distortions if they are com-
mensurate with the risks. Unpaid exports are a drain of a coun-
try's assets and should be discouraged. If the perceptions of
exporters, insurers, or financiers are wrong, the right response
is to provide correct information (Virmani, p. 31). Even here,
since information is costly, intervention is not justified on the-
ory alone; it must be guided by a suitable evaluation of costs
and benefits.

• Access to credit is sometimes cited as the biggest problem facing
exporters. Lenders distinguish among activities on the basis of
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risks, and in an efficient market, lower-risk activities will obtain
more or cheaper credit than higher-risk activities. If financial
institutions are required to offer credit on equal terms to activ-
ities with different risks, they will prefer lower-risk activities-
thereby giving the appearance of a "shortage" of export credit.
If lenders are freed from this restriction, some potential borrow-
ers will choose not to obtain credit at the higher rates. But this
is not sufficient reason to conclude the market is misallocating
credit or that intervention would improve it.

• Segmented markets may cause some exporters (especially larger
firms) to receive preferential credit while oth^ers receive none.
Such segmentation is evidence of a market failure only if the
exporter receiving the favorable terms is actually the higher
risk. Guaranteeing access to credit at uniform terms will cause
less risky export activities to subsidize riskier activities, or other
activities to subsidize exports, or the exporting country to sub-
sidize importing countries (to the extent that importers capture
the benefits of export subsidies). Under these circumstances, a
market failure would exist if exporters with different risks re-
ceived the same credit terms.
Weak financial structures may fail to allocate credit according
to the criterion of its highest value. Directed credit policies
create rents; they allocate credit to activities beyond their level
of comparative advantage; and they further segment, rather
than strengthen, weak financial structures. There is no a priori
reason why exporters are more efficient users of credit than
others; preferential credit is unlikely to improve capital market
efficiency and is likely to be inferior to general deregulation of
financial markets.
G Government policy failures often produce the situations that are
asserted to be capital market failures. Government policy may
direct credit toward nonexport activities, such as housing, ag-
riculture, or the fiscal deficit. In such cases, all credit users,
including exporters, lose at the expense of those favored activi-
ties. Although such favoritism may suboptimally allocate credit,
there is no a priori reason why export credit subsidies are pref-
erable to eliminating the biases of the original credit policy.
Ultimately, empirical evidence is required on the nature and the
extent of the policy failure and on the additional costs and
benefits of further government intervention.
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Risk, Uncertainty, and Incomplete Insurance Markets Rationales

Rationales for government provision of export insurance are re- for Export
lated to market failures and the difficulties of finding insurance with Insurance
"reasonable" premiums to cover export risks. The lack of insurance
or (where it is available commercially) the "high" premiums are
sometimes attributed to market failures.

The uncertainties inherent in international trade drive a wedge
between the world price and the exporter's certainty price which
discounts for this risk (see De Gregorio 1987 and Fitzgerald and
Monson 1988 for details). This wedge is not a distortion. It repre-
sents the difference between what the buyer expects to receive-
allowing for a finite probability of nonpayment-and the price the
buyer expects to pay. It is an irreducible element of risk, outside the
control of the exporter or it.s government, present in all commercial
transactions. Private markets provide alternative instruments to re-
distribute this risk optimally (for example, prepayment, letters of
credit, private insurance, and self-insurance). Government interven-
tion alters the choice among them. However, the existence of the
risk does not, in itself, justify governments' providing assistance.

All such assistance institutionalizes, transfers, and perhaps (through
risk-pooling) reduces this wedge and its associated costs to the export-
ing country. But it cannot eliminate them. Export insurance reduces
the costs if premiums are less than exporters' perceived losses from
self-insurance;5 or if insurers have better perceptions of risk than ex-
porters; or if insurance is subsidized. In the first two cases, the private
market could profitably offer insurance without subsidy provided the
administrative costs could also be covered. When insurance is subsi-
dized, the government absorbs part or all of the costs of reducing
export risk. These costs, including the scheme's administration, might
be significant; they might even exceed the benefits of risk reduction.

Other distinctive features of risk may be the reason why export
insurance is not available to all exporters. Incomplete markets are not
necessarily market failures, nor do they justify intervention (see Schle-
singer and Doherty 1985). Causes of incomplete markets include moral
hazard, adverse selection, the risk-seeking and risk-avoiding behavior
of exporters, and the "loading" of premium rates to exceed expected
losses.

Moral Hazard

Moral hazard exists if the insured exporter has an incentive to
change its behavior once it obtains insurance. Suppose insurers make
insurance available at premiums based upon exporters' expected
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losses. The availability of insurance allows exporters to change their
behavior, sell to riskier customers and transfer greater risk than they
would bear if they could not get insurance. Over time, unless insur-
ers can accurately predict this behavior and set premiums accord-
ingly, they will suffer larger-than-anticipated losses; premiums will
rise; and some insurers and exporters may withdraw from the mar-
ket (see Kunreuther and Kleindorfer 1983).

Pauly demonstrated that moral hazard may cause incomplete in-
surance markets, since "some events may be 'uninsurable' for some
persons and not for others" and "some events, though uncertain,
may not be insurable for anyone" (1968, p. 534). In a recent paper,
Arnott and Stiglitz (1986) reiterate this conclusion. They point out
that "there is no a priori presumption that . . . non-market institu-
tions [such as governments] deal more adequately with the problems
arising from moral hazard than those relying on market-oriented
institutions" (p. 5). Empirical estimation is necessary to demonstrate
that government intervention would encourage a more efficient al-
location of resources.

Adverse Selection

The risks of various international transactions will differ, and an
exporter can generally distinguish riskier transactions (for example,
first-time shipments) from less risky ones (for example, shipments
to long-standing customers). If insurers cannot distinguish risks as
finely as their clients, they must base premiums on broad averages
of claims, rather than charging differentially according to risk. Ex-
porters then have an incentive to insure high-risk sales (since the
premium is less than their expected losses from these sales), whereas
they would lose by insuring low-risk sales. Over time, insurers would
have to raise premiums as they revised their estimates of risk to
recapture earlier losses or to prevent future losses. Rising premiums
increase the threshold of risk at which exporters buy insurance. In
time, only a few, high-risk exports would be insured. Note that
adverse selection does not affect exporters' behavior in the way that
moral hazard does. With moral hazard, insured exporters sell to
riskier customers. With adverse selection, exporters sell to the same
customers, but assume more of the risk as premiums rise over time.

Adverse selection and moral hazard are not market failures. They
are inherent features of risk and asymmetry of information and they
occur whether insurance is provided by private insurers or by the
state. The cost of subsidized export credit insurance will rise if the
problems of moral hazard and adverse selection increase. To the
extent that state action could ameliorate these problems, it may be
better to provide exporters with more information on risks than to
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offer them insurance; even then, however, the information can be
compiled and disseminated privately.

Other Reasons for Incomplete Markets

Export insurance markets may also be incomplete because ex-
porters are inclined to take risks; because to differing degrees they
are averse to risks; or because insurers "load" premium rates above
losses expected under self-insurance. The first reason is unlikely,
but if it were to hold, government action to reduce risk would be
self-defeating. The second is plausible and indicates the market,
though incomplete, functions well and is not a failure. The third
reason is possible if imperfect insurance markets permit premium
loading with insurance premiums which exceed exporters' risk
premiums. Even if evidence of imperfect competition were available,
government regulation of the terms of service-which is common in
most insurance markets-would be preferable to direct state provi-
sion of insurance.

Industrial Policies Other

In recent years, "strategic trade" rationales based, for example, Rationales
on economies of scale (Helpman and Krugman 1985, Krugman for Export
1966) or rents in imperfectly competitive international markets Credit and
(Brander and Spencer 1983, Brander 1986) have been put forward Insurance
to justify export promotion. Even in the limited cases where these
rationales would hold, they would require much larger export incen-
tives than those usually offered under export credit and insurance
programs. Furthermore, Grossman (1986) questions whether poli-
cymakers have enough information to implement strategic trade
policies and adjust them to changing market conditions. He points
out that poorly implemented policies could be worse than none at
all.

Export Externalities

Some analysts think that "externalities" associated with produc-
tion for the export market (for example, from training, competing
with stronger firms, introducing new technology, and so forth) cause
divergences between private and social costs and benefits. For ex-
ample, "innovating" exporters are thought to create externalities.
By establishing market share in a market previously closed to sup-
pliers from a given country, innovating or "first time" exporters lead
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the way for others. Breaking into a market can have large effects.
The first Japanese exporter of transistor radios may have led the
way for an entire electronics industry.

At other times, people have argued there are externalities from
import substitution or "self-sufficiency." The benefits of exporting
or import substitution are usually cited qualitatively, so it is impos-
sible to measure them against the costs of resource misallocation or
to know whether overall the externalities create biases for or against
exports. Even if a proexport bias is warranted, the externalities are
attributable to the act of exporting, not to the provision of credit or
insurance. It suggests that the right policy would be to eliminate the
antiexport bias directly or to intervene in the market where the
externality arises.

Employment and the Balance of Payments

Unemployment and trade deficits have also been cited as justifi-
cations for export credit and insurance programs (see Baron 1983
and Fleisig and Hill 1984). Export credit and insurance are unlikely
to have much impact on such problems, which may require a
broader macroeconomic response. Both programs are unlikely to
have appreciable long-run benefits unless they eliminate distortions
(Fleisig and Hill, pp. 18-20); if they introduce distortions, they
move the economy away from an efficient allocation of resources.
Even if export credit and insurance were temporarily to increase
exports and employment, the exchange rate would appreciate, im-
ports would increase and employment in import-competing activi-
ties would fall to offset the temporary improvements. In evaluating
the French experience when export credit subsidies reached 0.5
percent of GNP, Melitz and Messerlin (1987) concluded that they
"are likely to be distortionary in ways which more than offset any
macroeconomic advantage which they allow. The case for such
subsidies is not persuasive" (p. 167).

Matching Other Countries' Programs

Proponents of subsidizing export credit and insurance programs
sometimes argue that a country should match the terms offered by
others. This matching is claimed to provide fair treatment for ex-
porters, to avoid dislocations of industry, or to be necessary to
convince other nations to reduce their subsidies (Baron, p. 82).

PROVIDING FAIR TREATMENT. The costs of all inputs, including
credit, vary internationally, and a nation's comparative advantage
in international trade is determined by the costs of all factors. "Fair"
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is a value-laden term. A notion of fairness which prescribes that a
nation match for its own exporters any advantages enjoyed by oth-
ers undermines the principle of comparative advantage and thus
leads to an inefficient allocation of resources, domestically and in-
ternationally. It is the same as saying that governments should sub-
sidize natural resources when they are costly in order to compete
against nations in which they are cheap, or that governments should
subsidize costly labor.

AVOIDING INDUSTRIAL DISLOCATION. Industries can be kept in
business if their government subsidizes them enough in international
markets, but this policy often costs the economy more than the
wages of the jobs retained.6 In the absence of distortions, much of
the benefit of postshipment credit accrues to the importing country,
while the exporting country bears its costs. Unless distortions are
being offset, the exporting country never gains; at best, it breaks
even (see below). If country A makes an export sale only because its
government matches other nations' credit and insurance terms, then
it bestows a gift upon the importer while imposing allocative and
administrative costs upon itself. In short, it taxes its own citizens
and subsidizes foreigners. There is no a priori reason to assume that
exporting provides other benefits that offset this cost. If competitors'
concessionary postshipment financing is thought to be permanent,
country A would be better off reallocating resources to other activi-
ties than forever incurring the costs of competitive intervention.

CONVINCING OTHERS TO REDUCE SUBSIDIES. Only a few develop-
ing countries-Brazil, the Republic of Korea-may be powerful
enough to threaten other countries with subsidies in export credit
programs. Even so, it is costly for industrial countries to try to
compete in a subsidy race. The race amounts to a "prisoner's di-
lemma," in which the seemlingly rational action of each participant
leads to the worst outcome for all of them. The GATT Subsidies
Code (see below) was adopted to prevent this. Even if rich countries'
governments tax their citizens for this purpose, it does not follow
that developing countries can gain by doing so.

Development Aid

It is sometimes argued that industrial countries can use their own
export credit and insurance programs as vehicles for development
aid. Though designed prirmarily to facilitate exports and to benefit
the exporting country, such programs give some benefit to the im-
porting country to the extent that exporters reduce prices. However,
their commercial nature makes them questionable vehicles for trans-
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mitting development aid; 7and the rationale of transferring wealth
is an argument against developing countries adopting these pro-
grams.

Status under GATT

Because industrial countries have used export credit and credit
insurance for many years, developing nations may think that these
programs are acceptable under GATT, that GATT is irrelevant to the
subject. However, Paragraphs j and k of the Illustrative List of
Export Subsidies of the Subsidies Code prohibit export credit and
credit insurance offered at rates below financing costs or market
rates (Hufbauer and Erb 1984, Snape 1984, Nam 1986).

Nonetheless, the GATT Subsidies Code has serious weaknesses.
Paragraph j permits subsidized export credit insurance as long as
premiums are not "manifestly inadequate" to cover operating costs
and underwriting losses. This vague terminology permits the contin-
uance of loss-making programs of export insurance.8 In Paragraph
k, GATT effectively hands over to the OECD the task of regulating
industrial countries' export credit subsidies,9 and the proscriptions
of the Subsidies Code are very weak with respect to developing
countries. In practice, industrial countries use their own legislation
to impose countervailing duties on developing countries that subsi-
dize export credit.'"

Institution Building

Some hold that institutions in developing countries are weak: one
of the benefits of credit and insurance schemes, then, is to strengthen
financial institutions and to train personnel. However, even if one
subscribes to this view, then there are further questions. First, since
the same argument would apply to any government program or
institution, are these the best government institutions to be building
and the best skills to be teaching? Second, are institutions strength-
ened in a cost-effective manner? Finally, does the institution build-
ing yield social benefits greater than those which would flow from
alternative uses of the resources?

How Effective Do export credit and export credit insurance significantly increase
Are Export export incentives, and does the exporting country capture a suffi-
Credit and cient portion of their benefits? This section shows that in the ab-
Insurance? sence of distortions which they are offsetting, the exporting country

cannot gain from subsidized postshipment credit; that the importing
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country cannot lose; and that the incentive effects of subsidized
preshipment credit are likely to be relatively small.

Postshipment Credit

The price responsiveness of exports determines the way that the
benefits of postshipment credit are divided between the exporting
and the importing countries.1" Suppose an exporting country intro-
duces a postshipment credit subsidy when it cannot influence ex-
port prices. As figure 1 shows, the subsidy shifts
the exporting country's supply curve from S to S' Figure 1
(the vertical distance BC represents the unit sub-
sidy) and the exporting country retains the full sub-
sidy. Its sales at the world price increase from Q'
to Q" and its exporters receive the subsidy for each
unit exported-a windfall on the original exports, /
plus a small gain on the marginal units. Although c
the exporting country retains the full subsidy, it
still suffers a resource misallocation loss equal to A D
the area ABC, which measures the extent to which D

the cost of producing Q' Q" exceeds the revenue.
The importing country's welfare is unchanged,
since it pays the same price regardless of the a Q" Q
subsidy.

Now suppose that the exporting country is una-
ble to increase its exports (perhaps because they are Figure 2
subject to a quota under an international marketing p
arrangement). Its supply curve is vertical (figure 2).
The subsidy transfers income to exporters within
the exporting country, does nothing to increase ex-
ports, and does not change the exporting country's
economic well-being. Exporters receive the unsub-
sidized world price (P.) plus the subsidy (s) from s
their government; the exporting country retains the P 

subsidy (since output is unaffected); so the subsidy
represents an income transfer from its taxpayers to
exporters. The importing country has no welfare D
gain since the price and quantity of imports are Q
unchanged. 12

Now take the case in which the exporting coun-
try can influence world prices (that is, supply and demand curves
have some price elasticity). The expression S = Es/(E, - Ed), with
a positive elasticity of supply (Es) and a negative demand elasticity
(Ed), gives the share of the subsidy received by the importing coun-
try, and 1 - S gives the share retained by the exporting country (see
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Figure 3 Fleisig and Hill, pp. 42-43). Other things being

p s equal, the share retained by the exporter increases
as demand is more price elastic and as supply is less
price elastic. The importing country gains through
a lower price. This gain increases as demand be-
comes more inelastic. Figure 3 illustrates this con-

Pw \g /clusion: as supply shifts rightward, the price decline
P2 /(and hence the importer's gain) is larger for the
pi / / \more price inelastic demand curve (D' ). Using

D /\Stern, Francis, and Schumacher's (1976) estimates
of supply and demand elasticities in international

D___________________ trade, Fleisig and Hill concluded that the importing
Q countries received between 50 percent and 100 per-

cent of the subsidy in OECD export credit programs.
This analysis leads to the conclusion that the exporting country is

likely to lose less of its subsidy if it concentrates on subsidizing those
products that are in competitive world markets, because export
subsidies will then transfer rents to inframarginal exports if the
country already exports the product. It is therefore important to
determine the degree to which the subsidy provides rents to existing
exports. 13

Preshipment Credit

Credit subsidies can do little to offset antiexport bias. Consider a
case in which the world price of a potential export is $100; the
world value of material inputs per unit of output is $50; inputs are
subject to no protection; labor costs per unit of output are $30; and
nominal protection on sales in the home market is 20 percent.
Effective protection on export sales is zero, whereas effective protec-
tion on domestic sales is 40 percent.

Now assume the government subsidizes preshipment working
capital to offset the home market (antiexport) bias. With a market
interest rate of 20 percent and a subsidized rate of 10 percent, the
subsidy provides an export incentive between 2.5 percent and 10
percent if the exporter finances its material inputs ($50) for three
months to one year; it ranges between 4 percent and 16 percent if
the exporter finances its material and labor inputs ($80) for three
months to one year. In contrast, effective protection on domestic
sales remains at 40 percent, so a further subsidy of 24 - 37.5
percent is required to offset the bias. And if the exporter borrows
100 percent of the world value of output ($100) for six months, the
antiexport bias will be eliminated only if interest rates are forty
percentage points below the market rate (for example, 10 versus 50
percent).
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Industrial Countries Export Credit

Industrial countries' export credit and insurance programs have and Insurance
been expensive, difficult to control, and subject to political and in Practice
economic pressures that have tended to subvert their objectives.14

THE UNITED STATES. TIhe U.S. Export-Import Bank finances
5-10 percent of all U.S. exports and 25-35 percent of exports of
capital goods. In 1982 it was estimated that 95 percent of its financ-
ing went to three sectors-nonelectrical machinery, electrical equip-
ment, and transportation equipment (Feinburg 1982, p. 34). Esti-
mates of its annual credit subsidies in the late 1970s and early 1980s
range from $500 million to $1 billion (Fleisig and Hill 1984, Baron
1983, Boyd 1982).l5 Its operating losses from 1982 to 1985 are
estimated at $1.25 billion (U.S. Senate 1985; U.S. Export-Import
Bank 1984, 1985). But this figure understates its true losses, since
the Export-Import Bank's accounting practices do not adequately
treat problem loans: in 1985, the Comptroller General indicated
that one-third ($44.9 billion) of its loans were probably uncollecta-
ble (U.S. Export-Import 'Bank 1985, p. 39). The Foreign Credit
Insurance Association (FCIA) brokers commercial and political risk
insurance for the Export-Import Bank; it insured an average of 5
percent of U.S. exports during 1971-82, and Huszagh and Greene
conclude that "export credit insurance has never really become a
significant facilitating factor in U.S. sales abroad, in spite of the fact
that it has been available for twenty years" (1982, p. 258-59). It
provided a modest subsidy of at least one-half of 1 percent of the
value of insured exports (U.S. Export-Import Bank 1984, 1985).16

THE UNITED KINGDOM. The Export Credits Guarantee Depart-
ment (ECGD) has a long history of subsidizing exports. Byatt (1984,
table A) reported that its credit subsidies ranged between 300 mil-
lion and 500 million pounds sterling a year in the early 1980s;
Fleisig and Hill (1984, tables 1, 2) estimated these subsidies to be
about $500 million annually between 1978 and 1980, some 11
percent of the exports it flinanced. The ECGD also subsidizes com-
mercial and political risk insurance. Its premium income covered
operating costs plus net claims (claims paid less recoveries) in only
one year between 1973 and 1982; its losses in 1982 and 1983 were
about $500 million (Byatt 1984, Shapiro 1983).

FRANCE. The Compagnie Francaise d'Assurance pour le Com-
merce Exterieur (COFACE), the semipublic Banque Francaise du
Commerce Exterieur, and the Banque de France offer a range of
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export credit and insurance programs. Duff (1981, p. 931) called
the French system "the most costly in the world." His estimated
1980 subsidy ($2.0 billion to $2.5 billion) approximates Melitz and
Messerlin's estimates of $1.5 billion to $2.7 billion annually during
1981-84 (1987, tables 1 and 3); it is higher than Bobe's range of
2.4 to 4.4 billion francs annually ($0.5 billion to $0.9 billion)
between 1974 and 1978, exclusive of central bank preferential dis-
counting (1983, table 14); and Fleisig and Hill's total of $1.2 billion
to $1.4 billion dollars for 1978-80, again exclusive of rediscounting
(1984, tables 1, 2). Whatever the exact figure, the French system
clearly involved substantial costs during the 1970s and early 1980s.

Developing Countries

The programs of the seven developing countries examined here
all emphasize short-term preshipment credit; Korea and India have
postshipment credit programs as well; and insurance is available in
some, but not all, of them. In most countries, these programs are
administered by export promotion agencies that provide other serv-
ices to exporters. We have not evaluated the economics underlying
the other functions they perform.

COLOMBIA. A public body (PROEXPO) rediscounts subsidized ex-
port credit. Until recently, 80-85 percent of this credit was for
preshipment purposes. The differential between export credit and
other interest rates varies, but has averaged 20 percent in recent
years. The effective subsidy given by 1986 PROEXPO credit averaged
5.7 percent of value added in 1986. PROEXPO has favored export
activities that use relatively more credit. Its subsidies have been
nonuniform, ranging from 0.5 percent for beverages to 18.0 percent
for oil refining (Schenone 1986). PROEXPO has recently reduced its
subsidy for working capital in order to increase subsidies for long-
term fixed investment in export activities.

PROEXPO is financed from interest earnings on its lending and a
duty surcharge on all imports. In 1987, this surcharge was raised
from 5 percent to 6 percent, and PROEXPO used part of the surcharge
to subsidize nontraditional exports. The surcharge is a direct drain
on the government's tax receipts, and a large one. It cost nearly 70
billion pesos (about $750 million) between 1980 and the first half
of 1986 (Schenone, table 7). In the first quarter of 1987, it repre-
sented about 4 percent of total government revenue.

Despite PROEXPO credit and other export promotion measures,
Colombia's minor exports declined by 34 percent between 1980 and
1984-the years when the subsidy reached its maximum. Export
subsidies were too weak to offset the increasing inward orientation
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of the economy. In the same period, exports of all developing coun-
tries in the Western hemisphere increased by 8 percent and exports
of Asian developing countries increased by 21 percent (International
Monetary Fund 1986).

HONG KONG. Although Hong Kong has no officially sponsored
export credit program, the Hong Kong Export Credit Insurance
Corporation (HKECIC) offers export credit insurance. The govern-
ment established HKECIC in 1966, provided its paid-up capital, and
guarantees its insurance and guarantee liabilities (Rhee 1985, p.
121). HKECIC'S insurance activities provide a small export subsidy
and in themselves do not add significantly to export growth. On the
strong assumption that insured exports would not have occurred
without insurance, HKECIC's activities accounted for only 4 percent
of all exports between 1980 and 1985.

In evaluating government-sponsored programs, one must distin-
guish between economic and accounting profits. Some programs
have received their capital from the government, the capital being
invested in government bonds or notes. These investments generate
a steady stream of receipts comparable to annual budgetary appro-
priations. As long as the amnual operating losses are less than these
receipts, the agency shows an accounting "profit" even though it is
inherently uneconomic and commercially unviable. Thus it is impor-
tant to determine whether the "profit" is from operating revenues or
other sources. Over the period 1975 to 1985, HKECIC suffered cu-
mulative underwriting losses. But investment income on its initial
capital plus undistributed surpluses allowed it to show an account-
ing profit that averaged 5.8 percent of its assets (HKECIC, various
years). These underwriting losses plus forgone income on accumu-
lated losses represented a subsidy of 0.13 percent of the value of
insured exports.

INDIA. A range of export credit and export credit insurance is
available in India. The Export Credit Guarantee Corporation of
India (ECGCI) has offered export credit insurance and export credit
guarantees since 1957; the central bank rediscounts export credit at
concessional rates; the Ministry of Commerce provides a small in-
terest subsidy on banks' export credit; and the Export-Import Bank
of India finances longer-term credit.

The export credit guarantees of ECGCI represent 75-80 percent of
ECGCI'S insured and guaranteed values; insurance accounts for the
rest and covers 10-20 percent of Indian exports (ECGCI 1984, and
Reserve Bank of India, various years). ECGCI has always made ac-
counting profits, but it has suffered some underwriting losses. For
example, in 1983-84 the sum of net claims, employee remunera-
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tion, other expenses, and depreciation was 17 percent greater than
premium income (ECGCI 1984, Income and Expenditure Account,
p. 33). ECGCI also has a history of rejecting and delaying claims.
Three years or more are not uncommon, and many negotiations
take longer. These delays reduce the attractions of rates that are
among the lowest in the world.

The central bank rediscounts export credit above a minimum
threshold, based on a bank's previous lending. Preferential rates for
exports have been 5-9 percent below other short term rates. In
addition, the Ministry of Commerce uses general revenues to fund
an interest subsidy of at least 1.5 percentage points to export cred-
its. This is intended to compensate for indirect taxes not covered by
duty drawbacks-that is, a factor market subsidy is used to offset
biases against exports originating in product markets. This program
appears to function poorly, probably because India's conservative
and highly regulated banking industry considers export credit to be
risky. In the long run, deregulation of the banking system and
liberalization of the trade regime may supply credit to exporters
better than subsidizing short-term interest rates.

The Export-Import Bank of India, established in 1982, provides
long-term export credit and, to a limited degree, shorter-term pre-
shipment credit to activities eligible for its longer-term loans. It
competes with industrial countries' programs, and its efficiency and
effectiveness are subject to the same reservations. A rough calcula-
tion under alternative sets of assumptions suggests that assistance of
somewhere between 104 million and 456 million rupees ($9 mil-
lion-$40 million) in 1984, and between 138 million and 610 million
rupees ($11 million-$49 million) in 1985 could have been given."7

KOREA. From the mid-1960s to 1982, Korea offered several credit
incentives for exporters; concessional rediscounting of preshipment
credit was the most important. The Korean Export-Import Bank
was established in 1976 to provide longer term postshipment credit.
In 1977, it assumed administration of the Korea Reinsurance Cor-
poration's export insurance program (Cizauskas 1979b)."8

Until 1982, Korea's financial sector was heavily oriented toward
exporting. In the 1970s, preferential rediscounting, which gave
banks a spread of 2.5 to 5.0 percent between lending and borrowing
rates (Rhee 1985, table 19), accounted for 40 percent of the loans
and discounts of the central bank (Bank of Korea 1986, p. 24). The
differential between the preshipment export credit rate and the gen-
eral bank loan rate ranged between 2.5 and 18.0 percent in the
1970s; it narrowed in 1980-81 and was eliminated in 1982's finan-
cial liberalization. Its subsidy was 1-2 percent of the f.o.b. value of
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manufactured exports and 5-10 percent of the domestic value added
in manufacturing exports."9 Access to bank loans for preshipment
credit was important only t:o the degree that it reduced exporters'
reliance on the informal money market, where interest rates were 1 5-
20 percent above commercial bank rates. If exporters had paid these
higher rates rather than the subsidized rates, their costs would have
increased by between 3.5 percent and 6.7 percent of the f.o.b. price.

Export credit insurance does not appear to have done much to
boost Korean exports. Commercial and political risk insurance cov-
ered less than 1 percent of Korean exports in 1979-80 (Rhee 1985,
annex table 18). Extensive use of letters of credit (L/CS) was the
main reason the demand for export credit insurance was so small.
During 1968-80, L/CS were used for 84-96 percent of Korea's ex-
ports (Rhee 1985, annex table 5); since then, their share has fallen
to 80 percent (Bank of Korea 1985, p. 90). Preshipment credit
guarantees issued by Korean insuring agencies have also been rela-
tively unimportant, since commercial banks and borrowers assumed
risks and extended preshipment credit on the basis of L/C financing
without other collateral. As the banking system was publicly owned
until 1982, banks' preshipment credit represented an implicit as-
sumption of private risk. Nonperforming export loans were 3 per-
cent of total export loans at the end of 1978 (Rhee 1985, p. 101,
footnote 30).

The Korean Export-Import Bank provides longer-term finance to
Korean exports of capital goods. Its credit has been evenly divided
between exports to industrial and to those developing countries,
and its outstanding loans showed a tenfold real increase between
1978 and 1985 (Bank of Korea 1986). It finances 2-3 percent of
total Korean exports and -15-20 percent of capital goods exports.
In the late 1970s it provided a subsidy ranging from 15 to 25
percent of its loans' face values; its rates were 9-10 percent while
the London interbank offered rate (LIBOR) was about 15 percent
(Cizauskas 1979a).20 Since then its subsidy has fallen, because it
denominates its loans in foreign exchange and charges world market
rates plus a margin.21 It is nonetheless reasonable to suspect that
foreign buyers who use its credit may be subsidized.

It remains controversial whether Korea's selective credit policies
have contributed to Korea's export growth. Some claim that without
favored access to long- and short-term capital, exports probably
would have been smaller, since other distortions penalized export-
ers. Others argue that the huge increase in Korean exports was due
to policies other than selective credit-import liberalization and de-
preciation of the won-and that the insignificant preshipment credit
subsidy was a transfer with little effect, provided at fairly high cost.
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SRI LANKA. The Sri Lanka Export Credit Insurance Corporation
(SLECIC) issues guarantees and offers commercial and political insur-
ance. In 1979-85, guarantees and insurance covered 5 percent of
total exports and 13 percent of industrial exports; insurance against
commercial and political risks covered 3 percent of industrial ex-
ports (Central Bank of Ceylon, 1983, 1985). The central bank also
has rediscount arrangements for short-term credit (before and after
shipment) on nontraditional exports. Recently, 50-55 percent of
central bank rediscounting has been for concessionary export credit;
of this, three-fourths was preshipment credit (Lindgren and others
1986a, appendix table 29). The refinancing rate has ranged from
10 percent to 13 percent; the maximum commercial banks could
charge was 13-16 percent; and the commercial bank rate on short-
term credit for other purposes was around 20 percent. Assuming
that the credit program reduced exporters' borrowing costs by five
percentage points (from 20 to 15 percent), the credit subsidy totaled
about 200 million rupees from 1983 to 1985. This subsidy was
small (0.55 percent of the value of industrial exports over the pe-
riod), but its cost to the central bank was significant. It caused the
central bank to lose 160 million rupees in forgone interest earnings
(assuming that the export credit rediscount rate was four percentage
points below alternative rediscount rates): this equalled 2 percent of
the central bank's total net assets at the end of 1985.

Sri Lanka's concessional export credit raises three problems. First,
exporters can obtain the credit they need at market rates from the
banks; central bank refinancing provided only one-fourth of the
increase in commercial bank short-term loans and advances to ex-
porters between 1980 and 1985 (Central Bank of Ceylon 1985;
Lindgren and others 1986a, appendix table 29). Second, the conces-
sional credit discriminates against newly established banks, since it
allocates credit among commercial banks on the basis of each one's
percentage share of outstanding export credit. Third, banks tend to
lend to established customers (Cuthbertson 1983, p. 44). These
factors cast doubt on how far concessional credit can stimulate extra
Sri Lankan exports.

TURKEY. Subsidized export credit, indirect tax rebates, and duty-
free imported inputs were elements in the export promotion pro-
gram that Turkey began in 1980 (see Milanovic 1986). Export
insurance was not offered. Export credit received a direct subsidy
financed by a 7.5 to 15 percent tax on other credit; it was subject to
a lower discount rate, and it was exempt from a 3-15 percent credit
transactions tax. The export credit subsidy fell from about three-
fourths of export subsidies in 1980 to 7 percent in 1984; it was
phased out in January 1985 and reintroduced in November 1986.
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The export credit prograim provided large subsidies, introduced
new distortions and involved large costs for the Turkish govern-
ment. Its subsidies ranged from 16 percent of the f.o.b. value of
manufactured exports in 1980 to 1 percent in 1984 (Milanovic
1986, table IV.4). During this period, the differential between ex-
port and general credit ranged between 17 and 30 percent; adjusted
for inflation, the effective real interest on export credit ranged from
-45 percent to 1 percent. The program favored capital goods over
consumer and intermediate goods; in 1980, for example, export
credit subsidies as a percentage of export value were zero for paper
products but as high as 70 percent for electrical machinery. During
1980-82, the credit subsidy represented 10 percent of the value of
Turkish exports (Milanovic 1986, table IV). However, Milanovic,
in a survey of five firms, concluded that export credit subsidies were
the least important of the export promotion instruments imple-
mented between 1980 and 1985.

VENEZUELA. Venezuela offers extensive financing for exports
through the Export Financing Fund (FINEXPO) of the central bank.
About three-fourths of this financing, available at preferential rates
of 5-9 percent, is postshipment and the rest is preshipment credit.
FINEXPO provides about one-third of the total directly, and two-
thirds indirectly through foreign or national banks. For domestic
indirect financing, originating commercial banks have matched Fl-

NEXPO'S financing equally (FINEXPO 1986) so the interest rate to the
exporter is a blend of the subsidized and the market rates. FINEXPO

also offers export insurance jointly with a private provider; it covers
political risks, the latter covers commrercial risks. The insurance is
generally not comparable to that offered in most industrial countries
and some developing countries, where a government agency assumes
direct responsibility. Between 1979 and 1985, insurance was used
for about 6 percent of nontraditional exports.

Since 1976, FINEXPO financing has covered 6 percent of nontra-
ditional exports (0.3 percent of total exports), and the FINEXPO/

Commercial Bank prograrn has averaged another 5 percent. The
rates of subsidy vary among the programs. In the largest program,
the indirect financing of the credit line between FINEXPO and na-
tional banks, FINEXPO provides half the financing at 5 percent, and
the participating bank provides the other half at the market rate.
With the market rate at 14 percent, credit would therefore be avail-
able at 9.5 percent-a cost reduction of about one-third. Assuming
that credit lasts, on average, for six to nine months, the subsidy
would average 2-3 percent of the f.o.b. price of an export.22 For
exporters, the benefit will be greater for goods with low value added
than for those with high value-added. With an average value added
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for Venezuelan exports of 68 percent, the subsidy provides a 3-5
percent incentive as a percentage of world value added (see Fitzger-
ald 1987 for details).

FINEXPO'S credit lines with foreign banks total $100 million, with
rates ranging from 6 to 8 percent on terms from one to three years.
Direct postshipment financing offers loans for as much as six years
for capital goods and twelve years for projects, with minimum rates
of 7.5 percent plus a handling fee of up to 0.5 percent. These rates
are lower than those at which Venezuela borrows in international
capital markets-so the government has been borrowing abroad in
order to lend abroad at lower rates.

Conclusions Many of the economic rationales for subsidizing export credit and
export credit insurance do not stand up to close inspection. The
best arguments are based on domestic distortions that cause diver-
gences between private and social costs and benefits. However, even
these arguments have not been well articulated, nor have they been
strongly supported with empirical evidence of their significance.

The experiences of industrial and developing countries do not pro-
vide a clear basis for recommending subsidies for export credit and
insurance. OECD credit programs have a history of subsidy, and after
twenty years of negotiations, major exporting nations' credits are still
not at market levels. Lenders still differentiate according to the level of
development of the foreign buyer and, in some countries, there is
preferential access to credit at noncommercial rates. The preferential
credit and insurance schemes in most of the seven developing countries
studied here also provide little clear support for their introduction
elsewhere. Most emphasized preshipment credit (although some, such
as those in Korea and India, provide longer-term postshipment credit
on terms similar to those in OECD countries). Their export credit insur-
ance programs differed markedly: some insure against commercial and
political risks; others emphasize guarantees on preshipment credit;
others have credit but not insurance programs. The degree of subsidy
in export credit programs varies among countries and over time. Some
countries' insurance programs have shown accounting profits; how-
ever, more than half the Berne Union members are still cumulatively
unprofitable. A general impression is that, instead of responding to
capital market failures, preferential export credit is used as a rather
weak means to offset biases against exporting found elsewhere in the
economy. Finally, export credit insurance has not been shown to stim-
ulate exports to any great extent; in every country except India insured
exports accounted for less than 10 percent of total exports.
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Rationales for preferential export credit and export credit insurance are reviewed Abstract
and several countries' programs are examined to determine if these preferential
programs are appropriate export promotion instruments for developing countries.
Market failure is the most compelling rationale for their introduction but these
arguments have not been well articulated and there is no systematic analysis of the
costs of alternative government responses. Industrial countries' programs have
histories of subsidy while developing countries' preferential programs have not been
significant factors in stimulating exports.

This article is based upon a longer paper (see references) emanating from a World Notes
Bank sponsored research study. The authors thank Jayati Datta Mitra, Faezeh
Foroutan, Donald Keesing, Yung Rhee, and Dimitri Vittas for comments on earlier
drafts of this paper.

1. Balassa 1971, 1978; Bhagwati 1978 and 1988; Krueger 1978; and Little,
Scitovsky, and Scott 1970 provide evidence that countries adopting export-oriented
policies have enjoyed higher employment and economic growth rates than those
pursuing import substitution policies.

2. Commercial risk is "the risk that the foreign private buyer will not effect
timely deposit of local currency with instructions to its bank to make payment in
foreign currency." Political risk arises from "actions or non-actions of foreign
governments, including the failure or inability to effect payment in foreign currency
after deposit by a private buyer of local currency with instuctions to transfer"
(Moore 1984, p. 140).

3. See Anand and Joshi 1979, Corden 1974, and Krueger 1984. Four conditions
must be met for subsidies to be the best instruments: (a) nondistorting taxes must
finance the subsidies, (b) taxation must involve no collection costs, (c) the subsidies
must have no disbursement costs, and (d) income distribution effects of the policies
can be neglected (Corden, ch. 3).

4. Baron 1983 provides more detail on issues related to capital market distor-
tions.

5. Portfolio theory indicates that the risk of a large portfolio of risky assets is
less than the risks associated with each individual asset. Hence, risk pooling could
reduce risk perceived by any one exporter in international transactions and raise its
"certainty" price. Similarly, insurers may have different information on interna-
tional risks than exporters. If this is the case, the insurance premium (representing
the insurer's risk perception) may be less than the difference between the expected
world price and the exporter's certainty price. Exporters will always insure sales to
reduce risk. In either of these cases, if the insurance premium is actuarially neutral,
insurance will reduce the differential between the foreign and domestic marginal
rates of transformation and bring the economy closer to the riskless optimum.

6. OECD export credit subsidies were over $1 billion annually in the early 1980s,
and more than twenty years of negotiations were needed to bring OECD export
terms close to market rates (see Fitzgerald and Monson 1988 and the discussion
below for details).

7. Four percent of U.S. Export-Import Bank loans and guarantees in 1984-85
were made to low-income economies; 50 percent were made to lower-middle-
income countries and 46 percent were made to upper-middle-income and industrial
economies (World Bank 1986a income classifications applied to data in U.S. Ex-
port-Import Bank 1984, 1985). Feinburg (p. 79) also notes that the U.S. Export-
Import Bank does not consider projects' broader effects upon development and
may finance projects that exacerbate biases in countries' economic policies (for
example, import-substitution projects in countries with this predilection will appear
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more attractive than export activities). In 1984-85, 97 percent of U.S. Export-
Import Bank loans and guarantees to low-income countries were used to finance
the acquisition of aircraft. One half of its 1984-85 loans and guarantees to lower-
middle-income economies were for mining, oilfield, and construction equipment;
19 percent financed aircraft; 21 percent financed industrial equipment; and only
10 percent could be considered to be infrastructure loans.

8. For example, in only one year between 1973 and 1982 did the British official
insurance agency have premium income in excess of operating costs and net claims;
from 1979 to 1982, its net cash flow averaged a negative 50 million pounds; in
1982-83, it had a deficit of 280 million pounds (Byatt 1984, p. 166). It would
seem that this loss record would qualify the premiums as "manifestly inadequate."
Yet, as far as we know, there have been no complaints brought against it under
GATT provisions.

9. Cheney 1985, Duff 1981, Hufbauer and Erb 1984, and Moore 1984 review
the history and institutions of the OECD programs.

10. Countervailing actions of the United States, the European Communities,
Australia, Canada, and Japan rose from a total of 10 in the period July 1980-June
1981 to 67 in the period July 1984-June 1985; of the 232 total countervailing
actions between July 1980 and June 1985, 122 (53 percent) were brought against
developing countries; nearly every case of subsidization of exports from Brazil,
Korea, Mexico, and South Africa against which the United States imposed counter-
vailing duties between 1980 and 1985 involved short- or long-term preferential
credit or credit guarantees (Nam 1986, tables 1, 2, 6).

11. This analysis is based on Fleisig and Hill 1984, appendix B.
12. In the case of perfectly elastic export supply, the importing country gains

the entire subsidy as it purchases its imports at the world price minus the subsidy.
13. Itoh and Kiyono (1987) similarly conclude that export subsidies on nonmar-

ginal goods (goods and quantities that the country would export without the
subsidies) worsen the exporting country's welfare and that, under certain condi-
tions, export subsidies on marginal goods (goods not exported or exported in small
amounts under free trade) may improve welfare in the exporting country.

14. See Brau and Puckahatikom 1985, Cheney 1985, Duff 1981, Fitzgerald and
Monson 1988, Hufbauer and Erb 1984, and Moore 1984 for greater detail.

15. The export credit subsidy is the interest rate differential between the subsi-
dized terms and those the borrower would have otherwise paid in capital markets.
For postshipment credit, the subsidy is given as the present value of the interest
rate differential over the life of the loan; it can be thought of as the difference
between the face value of the loan and the present value of the stream of principal
and interest payments computed at the market interest rate. The choice of interest
rate to compare the subsidized rate is important. For preshipment and shorter-term
postshipment credit, an approximation is the short-term rate which existed on
export working capital loans before subsidization. An even higher rate (the curb
rate) may be the appropriate comparison when it is felt that exporters did not use
commercial bank preshipment working capital before subsidization or when export
credit is offered at rates comparable to those on other activities.

Insurance subsidies are the excess of loss claims plus operating expenses over the
insuring agency's premium income adjusted for investment income from the agen-
cy's initial capital and any operating surpluses. A simpler measure is the accumu-
lated difference between premium income and costs plus losses. Both measures are
roughly equal when the agency's surpluses some years offset other years' losses.

16. FCIA'S operating costs could not be separated from other Export-Import
Bank costs. If these costs were added, the subsidy would be even larger.

17. These estimates were derived by applying the difference between the prime
rates of Indian long-term lending institutions and the Export-Import Bank's lending
rates to its loans, advances, and discounts. In 1984 and 1985, its lending rates
were 8 percent when lending directly to a commercial bank and 9 percent when
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lending directly to the exporter, while prime rates of Indian long-term lending
institutions ranged from 11.5 to 20.0 percent (Reserve Bank of India 1984/85, p.
71). Its loans, advances, and discounts were 4.15 billion rupees in 1984 and 5.54
billion rupees in 1985.

18. The Korean Credit Guarantee Fund also provides preshipment guarantees
(Rhee, p. 101).

19. Output value is converted to value added assuming the low 0.20 ratio of
value added to sales found in Bankc of Korea 1984, p. 80.

20. Assuming that it borrowed at LIBOR plus 1 percent (that is, 16 percent) for
seven years and made loans of seven-year maturities with 10 percent interest rates,
the discounted present value of the subsidy over the seven years is 17 percent of
the loan's face value. If the loan were over ten years, the subsidy would be 21
percent.

21. Information provided in correspondence from Yung Rhee.
22. That is, 0.5 x (14% - 9.5%) to 0.75 x (14% - 9.5%).
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