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An International Debt Facility?
W. MAX CORDEN*

The proposal to set up an international debt facility to buy the debt of
developing countries at a discount and then mark down its contractual
value is analyzed. The paper considers the central question of how the
debtor countries, creditor banks, and owners of the facility would be
affected; in particular, what redistribution of gains and losses there would
be among them. The “market price effect’” and the “ceiling effect’” are
distinguished. A crucial consideration is whether debt retained by banks
is subordinated to debt bought by the facility.

COMMON PROPOSAL designed to deal with the developing countries’

debt problem is that there be set up an “international debt facility”
that would buy debt at a discount and then mark down its contractual
value, hence providing debt relief. This facility could be envisaged either
as a major scheme that would, over a period, deal with most or all out-
standing commercial debt owed or guaranteed by governments, or as a
more modest arrangement dealing with only small portions of debt,
possibly only that which is owed by the governments of particular
countries.

Many such proposals have been advanced. They vary in their details,!
andthere aremany difficulties, some major. Nevertheless, the frequency
with which such proposals are made makes it worth examining them
carefully in their many permutations.

* Mr. Corden is Senior Advisor in the Research Department, on leave from
the Australian National University, where he is Professor of Economics. He is
a graduate of the University of Melbourne and the London School of Economics
and Political Science. He has taught at Oxford University and at various Austra-
lian and U.S. universities. He thanks Ken Rogoff and colleagues in the Fund for
helpful comments.

YAs far as I am aware, the first Eroposals of this general kind were advanced
by Felix Rohatyn in Business Week (February 28, 1983) and by Peter Kenen in
The New York Times (March 6, 1983). The proposal hasbeenmade by Sachs and
Huizinga (1987) and by Percy Mistry, formerly of the World Bank (in The

401
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402 W. MAX CORDEN

I. Main Issues

There are three principal parties to the proposed transaction—the
debtor governments, the creditor banks, and the “owners’ of the facil-
ity. The central question is how the costs and benefits would accrue to
various parties. Is there an element of “foreign aid” or of a “bank
bail-out”? Alternatively, would the banks give up something? Could all
three parties gain or, at least, could some gain without the others losing
significantly, if at all? In other words, is there some systemic benefit?

The proximate redistributive effects—and possibly also the systemic
effects—will depend crucially on three prices: the price at which the debt
is bought, the price or value to which it is marked down, and the price
or perceived value to which remaining debt that is retained in the private
sector moves as a result of the whole operation. The full economic effects
will depend, of course, on how the various parties react to or deal with
the proximate gains or losses.

In considering the details of such a scheme there are many choices to
be made.

e The debt might be bought by the facility at the minimum price
required for the banks to part with it voluntarily; it might be bought at
current market prices; it might be bought at the market prices that
existed at some earlier “‘cut-off” date; or it might be bought at some
other set of prices representing discounts on the contractual value. Con-
ceivably it might even be bought at its contractual value.

e Purchased debt might be marked down to the cost at which the
facility bought it, or to a higher or lower value than cost.

e The debt that is not sold by banks might maintain its present con-
tractual status; it might be subordinated to the debt that the debtor
countries will now incur to the facility; or it might be marked down by
the debtors to an extent that would force the banks to sell all their debt
to the facility.

A crucial question is how the facility would be financed. Here, also,
there are differences among the various proposals, and the possibilities
will be discussed shortly.

Banker, September 1987). In 1988, proposals of this general nature have been
made by Dr. Sengupta, an Executive Director of the Fund, and by James
Robinson, Chairman of American Express. There is an analysis of this kind of
proposal in Feldstein and others {1987). The Omnibus Trade and Competitive-
ness Act of 1988, passed by both houses of the U.S. Congress, included a
provision for the Secretary of the Treasury to “study the feasibility and advis-
ability” of establishing an “International Debt Management Authority.”
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AN INTERNATIONAL DEBT FACILITY? 403

II. A Simple Scheme

Let us suppose that the scheme applies to any one debtor country. The
facility goes into the market and offers to buy given amounts of debt. In
the detailed example spelled out below, it will be assumed that the
facility offers to buy half the stock of debt. Of course debt is not homoge-
neous, so that various decisions would have to be made on which debt
to buy. It is quite likely that the facility would have to pay more than the
initial market price, but one can assume that the facility would buy debt
at a discount from the contractual value. The important question of what
would determine the price, and in which direction it would move, will be
taken up later.

The facility pays for the purchased debt with new bonds guaranteed by
its owners. The banks are thus able to dispose of debt with the original
contractual value that is subject to default risk in exchange for debt of
a lower contractual value that is subject to much lower, possibly zero,
default nisk. One’s first thought is that those that sell could not be worse
off as a result. After all, selling is voluntary; there is no compulsion in
this scheme. This conclusion is not necessarily true, and will have to be
looked at again in Section 1V.

The facility would then mark down the contractual value of the debtor
country’s debt that it has acquired. It marks the debt down to the cost
price to it—that is, the contractual value of the new bonds it has issued
to the banks. No funds are thus required from the owners of the facil-
ity—that is, the governments that have underwritten the facility. But, of
course, the facility’s new assets are somewhat risky and, because of the
guarantees on the bonds it has issued, this risk has been taken over by
the facility’s owners. Given this risk, there will be a potential need for
funds from the owners, who may actually wish to finance contingency
reserves specifically to allow for the risk. A major, and possibly over-
whelming, obstacle to the establishment of a facility is the reluctance of
governments to assume such risks. A question to be discussed below is
whether this risk can be reduced or eliminated.

The debtor country apparently benefits because the contractual value
of its debt has been reduced. But the gain to it will not necessarily be as
great as it might seem at first. One possible view is that the market’s
perception of default risk, which led to the initial discount, was justified
in the sense that this represented the true probability of default. In other
words, there was a good chance in any case that the country would not
repay the full contractual value of its debt. Reducing the contractual
value as a result of the operation of the facility would not necessarily
reduce actual payments (or the probability of actual payments expected
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404 W. MAX CORDEN

to be made) to the same extent. Indeed, one might ask whether there is
likely to be any gain to the debtor country at all.

III. How Debtor and Banks May Gain

This matter of the possible gain to the debtor, and also to the banks,
can be analyzed more precisely if the concept of the debtor’s “capacity
to pay” is introduced. This is defined as the ability to make resource
transfers abroad to cover interest payments and repayment of principal.
It depends on the country’s output over a period of time, on its minimum
consumption level, and on its ability to transform output into tradables
(exports and import-competing products) required to generate the trans-
fer. It also depends on the terms of trade.

It will be supposed at this stage that capacity to pay can vary as the
result of various exogenous, uncertain events—such as terms of trade
developments—but does not vary because of changes in the policies of
" the debtor country itself, which are simply taken as given. This is the
assumption of “exogeneity.” It will also be assumed for the moment that
expectations about capacity to pay are the same among market par-
ticipants, debtor countries, and the decision makers of the facility. This
is the assumption of “‘uniformity of expectations.” These two simplifying
assumptions are important for the analysis of gains and losses from the
establishment of a facility and therefore will be reconsidered in Sec-
tion VII.

There are two steps in the analysis. First I show why the banks might
gain at the expense of the facility, and then I show why the debtor might
gain. The second effect depends crucially on uncertainty.

Gain to the Banks

Tobegin with, there is the *“market price effect.”” It can be shown that
the banks will gain at the expense of the facility, provided that the debt
that they retain is not subordinated to the marked-down debt the facility
now holds. The reason is that the market price of the debt will rise (the
discount will fall}). The argument is quite simple when there is complete
certainty about the capacity to pay (or repay).

Let us suppose that the contractual debt is US$1,000 and the capacity
to pay is $600. Assume at this stage that the latter is fixed. Hence the
debtor country will neither gain nor lose; whatever happens, it pays
$600. This is thought of as a single sum paid in a single future period, the

2This discussion builds on Dooley (1988).
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AN INTERNATIONAL DEBT FACILITY? 405

sum consisting of principal and interest combined. Given the initial
contractual debt, default or debt relief is then inevitable. The *“default
ratio”” would be 40 percent.

The facility then offersto buy a proportion of the $1,000 in contractual
debt from the banks at a discounted price. Here it will be assumed that
it buys half the debt ($500) and that the price it pays is 80 cents to the
dollar. Hence the facility pays $400 and marks the debt it has acquired
down to its cost price. The contractual value of the total debt owed by
the debtor country is thus reduced to $900. With the same capacity to pay
as before, the default ratio becomes 33.3 percent. The facility will finally
get 66.7 percent repayment of the debt it holds, thus making a loss of
$133. The banks will get $333 for the debt they have retained (with a
contractual value of $500), and when this is combined with the $400 they
received from the facility they end up with $733, which is an improve-
ment of $133 on what they would have received if the facility had not
bought and marked down some of the debt. The discount on debt held
by the banks has fallen from 40 percent to 33.3 percent.

In this example the facility’s purchase price is 80 cents but the market
price has risen only from 68 cents to 67 cents. The purchase price could
therefore be reduced, leading to a bigger decline in the contractual value
and, hence, to a further rise in the market price. The equilibrium
price (where purchase and market prices are equal) would actually be
70v4 cents when the facility buys half the debt. If it bought a greater
proportion, the price would be higher. These results can be derived as
follows:

G=C(l—q)+ Cgqp (1)
p =RIC,, (2)
where

C, = initial contractual value

C, = contractual value after debt relief

q = proportion of debt bought by facility

R = capacity to pay

p = purchase price (equal to market price after purchase) as pro-

portion of initial contractual price.

From equations (1) and (2),

RICi=(1-q)p +qp*. 3)
From equation (3),

-(1-q)+ V(1—q)+4qRIC,
P'= 2q .
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496 W. MAX CORDEN

There has been a pure transfer from the facility to the banks. All this
will be reflected in the market price rising (discount falling) when the
facility enters the market. It has to pay a higher price than the initial
price to induce the banks to sell any debt to it. The banks will foresee
that debt not sold would rise in value when some marking down takes
place, and hence they will only sell at a sufficiently higher price. The
price would not necessarily rise to its equilibrium value immediately, and
could also overshoot, since banks and others in the market would not be
able to predict this equilibrium in advance. The account given here, with
its impression of precision, merely indicates likely tendencies.

The essential point can be restated as follows. When the contractual
value of the total debt is reduced while total capacity to pay stays con-
stant, each dollar’s worth of contractual debt must be worth more in the
market than before, provided that all dollars of contractual debt would
be treated equally if there were some default.

Gain to the Debtor

Uncertainty about capacity to pay and the “ceiling effect” cannow be
introduced.’ The mean expected repayment might be $600, but it could
also be greater, up to a ceiling of complete repayment of $1,000, and it
could be less, with a floor of zero. There is thus both upside and down-
side risk, and this will be taken into account in the market price. If the
contractual value of the debt is reduced, say, to $900, the ceiling will be
lowered to $900. If the terms of trade, for example, turn out to be quite
favorable, so that capacity to pay is actually $950, the actual payment witl
be $50 less than if the contractual value had stayed at its initial level.
Thus the debtor gains at the expense of creditors from a markdown of
the contractual value because the downside risk remains as before,
whereas the offsetting upside risk (or gain) becomes less.*

31In several papers Paul Krugman has discussed the uncertainty aspects; see
especially Krugman (1985).

“The example that has been used is quite simplified, although sufficient to
make the main points. As noted earlier, repayment is thought of as a single sum
($600, when there is certainty) paid in a single future period, the sum consisting
of principal and interest combined. The analysis could be elaborated to allow for
a stream of interest and amortization payments over time, in which case the sum
should be thought of as the present value. There is then scope for changesin the
time profile of payments. In that case a distinction between interest and principal
would have to be made. Debt relief may have an immediate effect in reducing
interest payments, even though, if capacity to pay in total is really fixed, interest
or amortization payments will increase later. Changes in the time profile of
either interest or amortization payments that do not alter the present value leave
the analysis presented above unchanged. The market discount is caused not only
by the probability of default or forced debt relief as usuaily understood but
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AN INTERNATIONAL DEBT FACILITY? 407

IV. Subordination: Can a Gain to the Banks Be Avoided?

An interesting question is whether a gain to the banks at the expense
of the facility—that is, a “‘bank bail-out”’—can be avoided. The key here
is subordination of the debt retained by the banks relative to the debt
now owned by the facility.

When one talks about a gain to the banks, one means a gain relative
to the initial situation when there was already a discount in the market.
Earlier, of course, the banks incurred a loss once the probability of some
default or forced debt relief was perceived by them or the market.
Presumably, as long as the banks get less than $1,000 they will have
incurred some loss as normally defined, even though the margin above
the London interbank offered rate (LIBOR) they charged originally
must have taken into account the possibility of some default or of heavy
pressure to provide some relief.

Suppose that, again, the facility buys half the debt and marks it down
to cost. It buys it at 80 cents per dollar and so pays $400, total contractual
debt being thus marked down to $900 as before. One now proceeds in
two stages. First, let us assume that there is no doubt at all that the
capacity to pay will be at least $400.

If it could be firmly established that, whatever is the capacity-to-pay
outcome above $400, the debt held by the facility would always be paid
first—that is, would be “senior’> debt—then the facility would not make
a loss, and its owners would run no risk. But the banks would lose
potentially, and the debtors gain, because the ‘“ceiling payment” has
been reduced. Previously the maximum payment the banks could have
received was $1,000, whereas now it is $500 for the debt they have
retained plus the $400 they have already received from the facility. If
capacity to pay turned out to be $950, previously the banks would have
received $950, but now they can only receive $900. In contrast, the
minimum they can receive remains $400.

Subordinating debt retained by the banks to facility-held debt thus
ensures that the facility neither loses nor gains, taking on no risk, while
the debtor countries gain potentially at the expense of the banks because
of the ceiling effect. The expected loss to the banks would be reflected
in a decline in the market price.’

also by the probability of forced rescheduling, pressures to participate in new
money packages, and so on. These are all ways of changing the time profile and
reducing the present value of repayments.

*An issue that is clearly important for the various proposals is whether it
would be legally possible for existing debt that is retained by the banks to be
subordinated to that acquired by the facility. Of course there would be no
difficulty in such subordination if it were done with the agreement of the banks.

©International Monetary Fund. Not for Redistribution



408 W. MAX CORDEN

If it were desired for some of the loss to the banks to be shared with
the facility, the latter could mark down the debt by more than the
discounted purchase price, hence making a clear loss now. Alternatively,
only part of its debt might be given seniority. Here there is scope for
many variations in the details of such a scheme, and these may have
significant effects on the gains or losses for the banks and the facility.
The key point is that the banks and the facility combined must make a
potential loss—-that is, forgoing the benefits of a very favorable capacity-
to-pay outcome. The risk of an unfavorable outcome has not been elim-
inated, but the possibility of a very favorable return (above $900) has.

The second stage of the analysis is to assume that capacity to pay could
be less than $400. In that case there would be some possibility that even
debt given senior status would not be fully repaid. Hence risk for the
facility would not be completely eliminated. The conclusion that sub-
dination of debt retained by the banks to the debt owned by the facility
would eliminate all risk for the facility hinges completely on the assump-
tion that some minimum total payment-—equal to the value of the debt
that the facility has bought ($400 in the example}—is utterly assured.
But the larger the proportion of the initial total debt that the facility
takes over and marks down, the less likely it is that all risk for the facil-
ity would be elimninated by giving the debt it holds senior status. If the
facility had bought up all the debt, no one but the facility could assume
the risk.

There can never be utter certainty about prospective capacity to pay,
so that some risk for the facility is inherent in the scheme. This implicit
risk is particularly relevant for proposals that would have the facility take
over a large part of the foreign debt of a country. The inevitable risk
helps to explain the reluctance of governments of creditor countries to
support proposals for such a facility.

V. Reduction of Uncertainty

Another possibility, worth exploring carefully because it is implicit in
some proposals, can now be considered. The suggestion is that the Fund
or World Bank may be able to increase or ensure certainty of payment
at the new, marked-down value of the debt. The assumption maintained
so far—that the actual repayment outcome depends only on exogenously
determined capacity to pay, subject to the ‘“‘ceiling” imposed by the
contractual value—is relaxed. Repayment can also depend on policies.

Suppose that initially the mean expected capacity to pay was $600,
with a probability of creditors getting more or less. If the total debt were
marked down to $600, there would then be a $600 ceiling to the repay-
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AN INTERNATIONAL DEBT FACILITY? 409

ment. In addition, suppose that the Fund or World Bank were able to
ensure that $600 also became the minimum repayment. This assurance
might have been obtained with the aid of conditionality. Given this
arrangement, there is no longer a necessary loss to the banks and the
facility combined from the imposition of a reduced ceiling because that
ceiling is associated with the imposition of a raised floor. Upside and
downside risk have both been eliminated. Certainty has been obtained—
or at least uncertainty has been reduced.

Certainty represents a net gain for the banks and the facility com-
bined, given that they are risk averse. With subordination, the whole of
this gain from certainty would go to the banks in the first case just
discussed, in which a minimum repayment sufficient to cover the debt
held by the facility was in any case ensured. But in the more general case,
in which the facility has carried some of the risk previously (whether
because no minimum was ensured or because there was no subordina-
tion), the gain would go partially to the facility.

It is often implied in debtrelief proposals that the marked-down value
of debt would have no more risk attached to it (or very little risk) because
it would be close to the expected capacity to pay. It is doubtful whether
this assumption is realistic. The implication is that willingness to repay—
and the resolve to make the necessary adjustments—-is not exogenous
but rather can be made more “certain” in return for debt relief. Perhaps
a commitment that would successfully reduce perceived default risk
could be obtained from the debtor country in some way or other. Debtor
governments could make certain policy commitments. No doubt the
Fund’s conditionality procedures can play a role here. Conditionality can
conceivably reduce uncertainty and default risk, although it can surely
not eliminate them.

A reduction in uncertainty of repayment without necessarily any net
change in the mean expected repayment is clearly a gain to the banks and
the facility. But it is not necessarily a gain for the system as a whole. If
uncertainty in the capacity to pay—for example, uncertainty in terms of
trade movements—could be reduced, that would be a net gain. But if
uncertainty in capacity to pay continues while repayment becomes more
certain owing to conditionality, there has simply been a transfer in the
burden of uncertainty toward the debtor country. For example, if the
terms of trade turned out to be particularly adverse, the country would
have to bear the whole burden instead of sharing it with the banks or the
facility through some degree of default or debt relief.

This approach assumes that the mean expected capacity or willingness
to pay stays unchanged but that the floor is raised and the ceiling low-
ered. There are also two other possibilities.

The first is rather similar to the one just discussed. Conditionality may
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410 W. MAX CORDEN

raise the mean without raising the floor: it may raise expected capacity
to pay through bringing about an improvement in policies. Although the
banks lose through the ceiling effect, they may then nevertheless gain.

The other, quite contrary possibility is that the probability of repay-
ment is actually reduced when the facility takes over debt. As just noted,
it is usually argued that, through associating conditionality with the
establishment of a facility, the certainty of repayment can be improved.
But a contrary view is that a facility that is subject to political pressure
and that has no strong penalties available to it may be a less effective
debt collector than private banks, which can threaten the withdrawal of
trade credit as a potential penalty.

V1. Interests of the Debtor Countries and Moral Hazard

There are several ways in which the debtor country might gain from
the arrangement. Some have already been referred to, but they will now
be brought together.

Reducing the Default Ratio

A gain that seems obvious at first sight but turns out to be primarily
cosmetic is the reduction in the default ratio. The default ratio, D, equals
1— R/C, where R is the actual debt repayment made—that is, the re-
source transfer—and C is the contractual value of the debt. D is reduced
when the contractual value is marked down, even though the actual
payment (which has been assumed to be exogenous so far) does not
change.

Does it really matter if this default ratio falls, possibly to zero, when
the resource transfer remains unchanged? One might say that the effect
is purely cosmetic. If an emperor has few clothes, is it really necessary
to proclaim the fact? Against this it can be argued convincingly that debt
relief voluntarily provided by the creditors is always better than default.

There would clearly be a preference on the part of the debtor country
for debt relief over default if penalties were associated with default.
Even in the absence of current penalties, reputation—and hence future
creditworthiness—may be influenced by whether there has been formal
default rather than debt relief. Note that it has been assumed here that
default depends purely on exogenous capacity to pay; hence penalties
related to the default ratio would seem less likely or reasonable. Because
capacity to pay completely determines actual repayments, there would
be no point in the creditors imposing penalties.
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AN INTERNATIONAL DEBT FACILITY? 411

Lowering the Ceiling

The debtor country gains owing to the “ceiling effect.” As has been
pointed out, if capacity to pay turns out to be particularly favorable—
above the new contractual value—the gain would go to the debtor rather
than to the creditors because the ceiling for potential repayments has
been lowered. This benefit to the debtor might disappear (and could
even turn into a loss) if conditionality manages also to raise the floor for
the repayment, shifting more of the risk toward the debtor country.®

Marking Debt Down Below Cost

The facility might mark the debt down by more than the cost price to
it—possibly by much more—and the contractual value might then fall
below the capacity to pay, even when the capacity to pay turns out to be
quite low. At the limit, the debt might be marked down to zero. This
would represent a straightforward transfer from the owners of the facility
to the debtor countries—a case of foreign assistance. It is equivalent to
the owner countries donating funds to the debtor country to buy back its
debt.

Asymmetric Expectations

A fourth kind of gain has not been referred to so far but is implicit in
much advocacy of debt relief and could be important. The markets,
specifically the banks, may be pessimistic and believe that there is some
probability of default. Hence there is a market discount on the debt. But
the government of the debtor country may have no intention of default-
ing. There are ““asymmetric expectations.” Capacity to pay, after all, is
not something clear-cut. The government foresees difficulties and ad-
justment problems and seeks debt relief but—possibly for fear of penal-
ties—does not intend ever to default, even though it has not succeeded
in convincing the market of this. The issue of asymmetric expectations

 There may be a touch of perversity in the ceiling effect brought about by debt
relief. Whenever capacity to pay improves exogenously—owing, for example, to
a terms of trade improvement—some of the gains tnevitably go to the debtor
even before debt relkef (that is, when the ceiling is high). Similarly, some of the
losses from a deterioration would be borne by tﬁc debtor, and not wholly by the
creditors. In that case, lowering the ceiling as a result of debt relief increases the
gains for the debtor when events, such as the terms of trade, turn out well but
does not help when events turn out badly.
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will be discussed further below. Here it can be noted that, if the govern-
ment of the debtor country has no intention at all of defaulting, the
whole of the fall in the contractual value of the debt brought about by
debt relief through the operation of the facility or in some other way
would represent a clear-cut gain to the debtor country in reduced pro-
spective resource transfers.’

The creditors, however, having different expectations, do not perceive
this reduction in the contractual value—or all of it—as a loss to them.
They may expect to lose through the ceiling effect but also see some
virtue in an explicit recognition of what they believe to be realities—that
the country has limited capacity or willingness to pay, that the emperor
has fewer clothes than the initial contract specified.

Moral Hazard

For three of the four reasons given here (other than the third, marking
debt down below cost), the debtor country would want the price at which
the facility buys debt from the banks to be as low as possible. The lower
the price, the greater is the decline in the contractual value; hence, the
lower the default ratio, the lower is the ceiling applying when events turn
out favorably, and the lower are actual repayments if default is never
intended.

I this purchase price is equal to or closely related to the market price,
the debtor country therefore has an incentive to get the market price
down. This can be done by making “default noises”—just a hint here,
a threat there—and the banks will be glad to sell at a low price, in the
extreme case at any price above zero. Thisis the familiar ““moral hazard”
problem.

A possible solution from the point of view of creditors seems to be for
the facility’s purchase price not to be determined by the market price, or
at least by the market price ruling once the likelihood of such a facility
being established has become serious. Market prices at some earlier
“cut-off”” date might be taken. If the banks are to sell voluntarily, the
purchase price will have to be no lower than the current market price.
But it could be higher.

"There is an important qualification to this argument. If the debtor country’s
government takes the long view, it will realize that debt relief through the facility
or otherwise—even though entirely voluntary on the part of the creditors and in
no way associated with actual default—could still have an adverse effect on its
country’s future creditworthiness. After all, when investors look back they will
see that a $1,000 loan finally turned out to be worth less, for whatever reason.
The government will never have the opportunity to show that it would have paid
the full initial contractual value.
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The problem is to fix a price that does not give a gain, or an undue
gain, to the banks; otherwise there would be a bail-out. But what is a
gain? Given the expectations created by their anticipation of the debtor
country’s capacity to pay, combined with the default noises made by the
debtor government or others in that country, a sale of the debt to the
facility at a very low price may still seem to be a gain to the banks. This
is true even though the price is likely to represent a loss relative to the
expectations at the time the loans were originally made. Presumably
the facility should aim to avoid either gain or loss to the banks relative
to the situation at some “pre-discussion-of-facility” date—that is, an
appropriately early cut-off date.

Most proposals for a facility do not pursue in detail the critical ques-
tion of how the price at which debt is to be purchased is to be deter-
mined, given that there is a moral hazard problem and that there must
presumably be a separate price (discount) for each country. It is at this
point that the greatest practical problems arise. Sometimes elaborate
calculations, which are essentially estimates of capacity to pay, are pro-
posed, but the political difficulties such estimates would involve cannot
be ignored. Given the thinness of existing markets, actuat market prices,
whether current or at some earlier cut-off date, may not be adequate
guides.

VII. Two Assumptions Reconsidered

At the beginning of this paper two crucial assumptions were made: that
the debtor’s capacity to pay was exogenously determined—for example,
by the terms of trade—and that expectations about the capacity to pay
were the same among all the relevant parties. Given these assumptions,
afairlystraightforward analysis followed that showed that a facility would
yield a gain to the banks because of the market price effect and a gain
to the debtor because of the ceiling effect. These gains would be at the
expense of the facility, which would be taking over a risk. It was further
assumed that debt owed to the facility would not be given seniority over
debt retained by the banks. If the latter were subordinated, a gain to the
banks and loss to the facility might be avoided.

Subsequently, the two initial assumptions have been removed in par-
ticular ways. In Section V, the possibility was explored that the facility
(or the World Bank or Fund acting on its behalf) could actually affect the
debtor’s policies so that capacity to pay would be improved to ensure
certainty of repayment of the marked-down value of the debt. In other
words, capacity to pay might no longer be exogenous. In Section VI, one
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case of asymmetric expectations was noted. The debtor government may
have no intention of defaulting, but the market may not be convinced of
this. In addition, moral hazard was introduced. Prospective repayment
may depend not only on capacity to pay but also on willingness to pay
(for given capacity), and threats of reduced willingness would affect the
market price.

These complications to the initial approach are really special cases,
but there are further cases that analysts of these issues sometimes have
in mind. A more systematic approach is therefore needed.

First of all, the concept of expected capacity to pay determined by
exogenous factors could be redefined as ‘“‘expected total repayment”
determined both by expected capacity to pay and by expected willing-
ness to pay.® Both would be influenced, or even determined, by policies.
When the original concept of capacity to pay is broadened in this way,
it becomes more plausible. If the redefined concept is to apply to the
initial analysis in this paper, it has to be assumed that expected policies
are exogenous in the sense of not being expected to change as a result
of the establishment of the facility or its activities.

The next step is to allow for endogenous policies affecting capacity and
willingness to pay. The endogeneity of policies is central to many debt-
strategy proposals. As noted in Section V, the basic idea is that the
benefit to the debtor from debt relief provided through the intermedia-
tion of the facility would be reciprocated by improvements in the debt-
or’s policies, and that some kind of assurance about these policies can be
obtained, perhaps with the help of conditionality. In this way more
certainty of repayment can be ensured.

With regard to endogenous willingness to pay, two points are usually
made. The first, as noted above, is the moral hazard problem: threats of
reduced willingness to pay can get the market price down. A second idea
not mentioned so far is that, when the contractual value of the debt is
partially forgiven so that it is brought down to a more realistic level, the
debtor government may have a greater willingness to repay the remain-
der. If the contractual debt was $1,000 and capacity to pay was $600,
some default would be inevitable. It has then been argued that a large
default is as bad—and incurs similar penalties—as a more modest de-
fault, so that willingness to pay in that case might fall to zero. But if the
contractual debt were marked down to $600, there would be a good
chance that default could be avoided, and willingness to pay might
become 100 percent.

8 All this should be thought of in present-value terms. See footnote 4 in Sec-
tion IIL
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As regards asymmetric expectations about the capacity and willing-
ness to pay, there are several possibilities worth noting. First, as already
mentioned, the debtor may not intend, and hence not expect, to default
while the market contrarily believes that there is a positive probability of
default, thus explaining the market discount. In that case the debtor
government will believe it would gain from any debt relief, whereas the
creditors—selling their debt voluntarily on the market (and assuming no
subordination)}—will not expect to lose. If the facility paid the banks a
price above the initial market price—still with a discount—the banks
may believe that they would actually gain, even though, if the debtor
government’s expectations were correct, the banks would actually have
lost by selling.

A scheme could conceivably be worked out whereby the facility pays,
for example, $400 for debt with a contractual value of $500 and marks
that debt down to only $450, with the margin of $50 adequately com-
pensating the facility for the risk it incurs so that it neither gains nor
loses. In this case the creditors believe that they gain through the market
price effect, the debtor government believes that it gains because there
is some reduction in the contractual price, and the facility neither gains
nor loses.

This scheme leads into the second possibility, whereby the facility
actually makes a profit or at least is expected to do so by its owners or
managers. The market may have an unduly pessimistic view of the debt-
or’s prospects, and hence there may be a large market discount. But the
facility only marks the debt down by alittle, so that the contractual value
of the marked-down debt it holds stays well above the cost price and
there is a high degree of certainty that there will be low or zero default.
All this depends on confidence in the ability to get the debtor’s policies
improved sufficiently to disprove the market’s pessimistic expectations.

Finally, it has been argued in the main analysis here that the market
price effect represents a benefit for the banks, at least relative to the
situation after the debt crisis and the discount developed. But there may
be some holders of debt who do not sell to the facility because—contrary
to the expectations of marginal holders—they do not believe that the
probability of default is high at all. They may value the debt they hold
at the contractual value, not near the market price. They may have made
a more optimistic assessment of capacity or willingness to pay. If they
feel assured that there will be full repayment in any case, it would make
no difference to them if the total contractual claims are reduced through
the operation of the facility. But if they really believed that the debt is
worth more than its market price, the question then arises why they did
not buy up the debt held by others and so bring the price up to their
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optimistic expectations. The argument assumes that the market is, in
some sense, imperfect.

VHI. Would New Investment Increase
as a Result of the Facility?

There are three parts to the answer to this question. If the debt of the
facility is given senior rights the answer is not clear; it is possible that new
investment would actually be discouraged.

First, the analysis has shown that for various reasons there may be an
actual reduction in resource transfer from the debtor country as a result
of the facility—that is, the debtor country may actually gain something.
Indeed, in the view of some this is the primary objective of the exercise.
An expectation of such a gain would lead also to an expectation of lower
taxation than otherwise—including taxation of profits and capital—and
this may well encourage new investment.

Second, if the debt held by the facility does not acquire senior rights,
so that the discount in the market falls as described earlier, there should
indeed be a tendency for investment inflows to resume or to increase.
The facility will have assumed some of the burden of potential default on
the existing debt, and new investors will have a lesser burden to bear
than before.

Finally, the matter is not so simple if the existing debt is subordinated
to the facility’s debt. The question then is whether new debt incurred in
the market would also be subordinated, or whether it would acquire
seniority over the facility’s debt. The reasonable assumption is that the
facility would enjoy complete seniority. As noted above, in the absence
of increased certainty, subordination would actually reduce the market
price (raise the discount) owing to the *“ceiling effect”; hence new invest-
ment would be further discouraged. If all old debt had been sold to the
facility, in effect new debt would then be subordinated to old debt
completely.

IX. Is There Really Need for an International Facility?

A central question remains. One might grant the desirability of a
reduction in the contractual value of the debt but still wonder why an
intermediary in the form of a facility along the lines proposed would be
needed.
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Although banks can sell the developing countries’ debts in the market
at a discount, bank managements may not feel free to grant outright
relief in the form of reduction of the contractual value, possibly because
of legal obstacles. In practice, however, relief in the form of long-term
debt rescheduling and various debt transformations can be and has been
granted—although such arrangements are different from reducing con-
tractual value. One could also argue that there is no incentive for any
private holder to grant relief because of the ceiling effect. There is always
the possibility that the full contractual value will be repaid, so why forgo
this possibility? Incentive for relief may, however, be created by the
threat of more severe default.

One can think of three arguments in favor of the establishment of a
facility from the points of view of the banks and the debtor countries
involved.

A Channel for Resource Transfer

The most obvious argument from the point of view of both parties is
that the facility could act as a channel for the transfer of current re-
sources (that is, aid) from the countries that underwrite it, or for the
possible transfer of future resources if some default risk is perceived.
This, of course, is also an argument aguinst a facility from the point of
view of its potential owners if they are not interested in providing aid
either in general or specifically to the debtor countries. This point will
be taken up again below.

I foreign aid to the debtor countries is indeed intended, one alterna-
tive could be for the parties to negotiate debt relief contracts bilaterally
and then for some or all of the industrial countries to guarantee the
marked-down debts in part or in full. This arrangement would give
particular industrial countries an opportunity to help those debtors that
are of special interest to them. The familiar difficulty here is that the
banks are not a single “party,” as the problems of organizing concerted
lending have shown.

For the debtor countries the other alternative is to receive direct
bilateral aid. The aid could be used by the debtor country to buy back
some of its own debt. Again, there would be an opportunity for indus-
trial countries to discriminate in favor of particular debtor countries. But
the fundamental question is highlighted in that case: whether funds
received in aid are best spent in buying back debt. They could perhaps
be better used to finance extra investment.
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A More Orderly Process

It could be argued that, if world economic conditions turned adverse,
the alternative to the operation of such a facility would be a decen-
tralized process of debt restructuring with relief. In that situation numer-
ous bilateral arrangements—with the banks represented by committees
that have difficulty in getting support from sufficient banks-—could get
rather disorderly. The facility could be an intermediary that would bring
more orderliness to the process. An element of automaticity and consis-
tency across countries and kinds of debt in the choice of purchase prices,
the extent of relief, and so on, could smooth the restructuring and debt
relief process. The facility might thus avoid default crises that could lead
to political difficulties and disruption of trade flows.

Greater Realism and Certainty

A key feature of such proposals is that very uncertain obligations, with
contractual values well above what is expected to be paid on a probabil-
ity basis, would be replaced by more realistically valued debt that (in the
view of its proponents) would be more certain to be repaid and, ideally,
would be free of serious default risk.

It might be argued that the increase in certainty (if it could be ob-
tained) is in general desirable even though it does, to an extent at least,
shift the burden of exogenous uncertainty (for example, in the terms of
trade) back toward the debtor countries. This is possibly a gain because
some uncertainty is believed to be endogenous—a result of the lack of
firm political will by debtor governments rather than capacity-to-pay
uncertainty. Then there is a role for conditionality and, hence, for the
Fund or the World Bank. This does not necessarily mean that the two
institutions, or their owners, should, through the facility, take on the
remaining risks.

One negative point is also important. It refers not to the actual oper-
ation of a facility but to the effects of expectations that it might come into
operation. It concerns a moral hazard problem. If the banks and the
debtor countries believe that there is some chance that an institution
such as the facility might be established to take over some of the risks,
they will have less incentive to arrive at debt relief agreements directly
or without disruption. The threat of disruption, particularly of trade
flows, could be an inducement leading the international community to
establish such a facility. But if such an institution were never seen as

©International Monetary Fund. Not for Redistribution



AN INTERNATIONAL DEBT FACILITY? 419

being even a possibility, the parties directly involved would have an
incentive to arrive at agreements. They would try to avoid prolonged
uncertainty and disruption because it is damaging to them all.

X. Is Any Compulsion Involved?

To what extent would such a scheme be voluntary? I first consider the
debtor country and then the creditors.

On the Debtor

On the one hand, if conditionality were not involved, a debtor country
would have nothing to lose in the short run from debt relief through the
medium of the facility. But in the long run it might lose some credit-
worthiness, since future creditors may well think that what has happened
once can happen again. Therefore a debtor government, confident that
it will be able to repay the full contractual value of its debt and wanting
to take a long view, may benefit from staying out of the scheme. This is
true even though there may be a market discount on its debt that suggests
that, so far, the debtor country has not been able to convey its confi-
dence to the market.

On the other hand, if conditionality were part of the scheme, then each
debtor country could decide whether it preferred to accept the burdens
of conditionality and get debt relief through the facility, or whether it
preferred to stay out. There would not need to be any compulsion.

On the Creditor

Each bank could be free to sell or to keep as much as it liked of the
debt it holds at present. Sales of debt need not be compulsory. As
described here, the facility would operate in the market, even though
this is not a feature of all proposals. But this freedom of the banks to sell
or not to sell could be somewhat illusory. The willingness to sell will be
influenced by the debtors’ actions. A decision by the debtor government
to subordinate debt that is not sold would lower the market price—as
would threats of, or actual, default. Furthermore, changes in bank reg-
ulations in creditor countries that reduced the attractiveness to banks of
holding on to debt could also increase the willingness to sell to the
facility.
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XI. Concluding Remarks

From the viewpoint, first, of a debtor country, the availability of an
international debt facility cannot be harmful to it because it cannot be
compelled to participate and, if use of the facility is associated with
conditionality, as is usually proposed, it may choose not to. But, for the
reasons given in Section VI, a debtor country is quite likely to gain from
participation.

From the viewpoint of creditors, the banks would gain if sales of debt
to the facility were truly voluntary, if there were no subordination of
debt that is not sold to the facility, and if the moral hazard problems
discussed in Section VI were overcome. Otherwise the banks could lose.
It has been noted that the moral hazard problem might be overcome by
determining purchase prices of debt on some objective basis or on the
basis of market prices at an early ‘“‘cut-off”” point. But this can present
some of the most difficult practical problems involved with the establish-
ment of a debt facility.

Finally, and most crucial, there are the interests of the potential
owners or underwriters of the facility to consider. If the facility would
purchase a significant part of the commercial debt of all the developing
countries that currently have problems—as is suggested in many of the
proposals—a large transfer of risk internationally from private banks to
the underwriting governments or multilateral institutions would take
place. The extent of the transfers would depend on the detailed arrange-
ments that have been discussed here. Of course a facility could operate
on a small scale, but then it would only make a small impact on the world
debt situation.

The potential owners may see some benefit in increasing certainty
(which might be brought about by the debt relief process combined with
conditionality) and in avoiding a disorderly process of debt restruc-
turing, default, and so on (as discussed in Section IX). Furthermore, the
owners may wish to provide aid to particular debtors or assistance to
particular banks, although a generalized facility is not the best way of
doing this. But it is inevitable that, by underwriting the obligations that
the facility issues, the owner governments would assume some risk even
when the debt not sold to the facility is subordinated to that held by the
facility, and even more so without subordination.
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Capital Flight
A Response to Differences in Financial Risks
MICHAEL P. DOOLEY*

Empirical tests incor porating measures of capital flight from developing
countries that are substantially different from those used in existing studies
suggest that capital flight can be explained by differences in risk perceived
by residents and nonresidents in holding claims on residents o f the coun-
tries studied. To the extent that capital flight reflects differences among
holders in expected yields on claims on residents of capital-flight coun-
tries, it may not be related to conventional determinants of net capital
movements such as yield differentials between countries.

FOR THE PURPOSES of this paper, flight capital is defined as the stock
of claims on nonresidents that do not generate investment income
receipts in the creditor country’s balance of payments data. This defini-
tion permits an empirical distinction between capital outflows motivated
by normal portfolio decisions and those based on the desire to place
assets beyond the control of domestic authorities.

Empirical tests incorporating this measure suggest that capital flight
can be explained by differences between what residents and non-
residents perceive to be the risk-adjusted returns from holding claims on
residents of the countries studied. The tests also suggest that attempts to
arbitrage these different risk-adjusted returns may lead to increases in
stocks of gross external debt. To the extent that capital flight reflects
differences between the rates of return that residents and nonresidents
can expect to earn on their claims on residents of the countries studied,
capital flight may not be related to international yield differentials be-

*Mr. Dooley, Chief of the External Adjustment Division in the Research
Denartment, is a graduate of Duquesne University, the University of Delaware,
and the Pennsylvania State University.
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tween these countries and the rest of the world or to other determinants
of net international capital movements.

The plan of study of the remainder of the paper is as follows. Section
I develops the analysis of the aggregate gross external asset position of
the seven countries studied.’ It is shown that this position is large relative
to the stock of external debt. Measured investment income receipts,
however, have been well below the level that would be consistent with
market interest rates. The below-market yields measured on external
claims are interpreted as the result of capital flight. That is, since resi-
dents have chosen to acquire financial assets that are outside the control
of domestic authorities, it is reasonable to assume that the associated
investment income is not reported in balance of payments data.

It follows that measured yields on external claims that are below
risk-free market rates reflect many of the same considerations as risk
premiums on external debt. The latter reflect nonresident creditors’
assessment of risks associated with claims on residents of particular
countries. The former reflect residents’ assessment of risks associated
with domestic financial assets. Thus, a country’s net investment income
payments to nonresidents would be quickly affected by a change in the
attitudes of residents and nonresidents toward the country’s prospects,
particularly in cases where gross assets and liabilities are large relative to
the net position. Forexample, in cases where risk premiums on liabilities
have been large and variable, a successful adjustment effort can lead to
a substantial reduction in such premiums and to a significant fall in
investment income payments as debts are renegotiated. Moreover, in
cases where a significant share of external claims reflects capital flight,
an improvement in the outlook can be expected to lead to an increase in
the realized yield on external assets and to an increase in investment
income receipts.

The analysis of yields on external claims suggests a definition of capital
flight that is somewhat different from alternatives suggested in previous
studies.” In Section 11, capital flight is defined as that part of the esti-
mated stock of external claims that yields no recorded investment in-
come to the creditor country. It is shown that this alternative measure
supports the view that capital flight has been an important aspect of
recent economic developments. Section III reports the results of empir-
ical tests of the hypothesis that capital flight can be explained by vari-
ables that influence residents’ and nonresidents’ perceptions of risk asso-

! Argentina, Brazil, Chije, Mexico, Peru, the Phili pines, and Venezuela.

2See Cumby and Levich (1987) for a discussion of alternative definitions of
capital flight. See also Lessard and Williamson (1987) for case studies and further
discussions of these issues.
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ciated with claims on the subject country. It is also suggested that,
although capital flight may have been related to increases in external
debt in recent years, there is no necessary relationship between these
two phenomena. For example, in circumstances in which residents face
incentives to acquire claims on nonresidents but opportunities for exter-
nal borrowing are limited, capital flight may still be financed through
current account transactions. Section IV provides some conclusions and
possible extensions of the paper.

I. Stocks of External Claims and Rates of Return

In this section estimates of stocks of gross claims on nonresidents and
yields on these claims are presented and analyzed. The major problem
in estimating stocks of external claims held by residents of the countries
studied is that balance-sheet data for such claims may be much less
reliable compared with similar data for external debts.> Indeed, to the
extent that claims result from capital flight, these positions might be
difficult to identify. For this reason, aggregate data for the countries
studied are presented.

Column 1 of Table 1 shows the aggregate stock of private and official
claims on nonresidents calculated from cumulated balance of payments
data. The initial value was estimated by capitalizing investment income
receipts in the initial year. Column 2 shows the aggregate stock of errors
and omissions in the cumulated balance of payments accounts. This item
is often associated with accumulations of financial claims on non-
residents in that it could reflect, among many other things, unrecorded
capital outflows.* The sum of columns 1 and 2, shown in column 3, can
be taken as an aggregate cumulative capital outflow from the seven
countries considered, or an increase in gross claims, as estimated from
balance of payments data.

These data, however, could seriously underestimate the stock of exter-
nal claims. Balance of payments data seem to underestimate the aggre-
gate accumulation of external debt. For the countries studied, external
debt in 1984 as estimated from balance of payments data was only 60
percent as large as external debt as estimated by World Bank data.’ If it
1s assumed that the World Bank data are accurate, there must have been

3For a recent effort to provide balance-sheet data on claims for groups of
developing countries, see Williamson (1986).

*The sign of this item is reversed compared with balance of payments data; a
positive value therefore indicates an increase in claims. See also Appendix I.

*See Dooley (1986) for further data and analysis.
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Table 1. Alternative Measures of Aggregate External Claims, 1977-84
(In billions of U.S. dollars)

Recorded Total
Claims on External
Nonresidents Cumulated Claims, Total
Other Than Balance of Cumulated Unrecorded Stock of
Direct Investment, Payments Balance of  Stock of  External
Cumulated Balance Errors and Payments External  Claims
of Payments Omissions (1} +(2) Claims B)+4)
Year 1) ) (3) 4) (5)
1977 37.2 2.4 39.6 242 63.8
1978 46.8 0.7 475 327 80.1
1979 58.0 —+2°3 55.8 434 99.1
1980 63.4 33 66.7 56.0 122.8
1981 71.5 14.1 85.7 56.4 1421
1982 62.7 231 85.8 60.2 146.0
1983 68.1 251 93.2 66.9 160.1
1984 88.0 23.7 111.7 711 182.8

Note: See Appendix I for definitions and sources.

a corresponding underestimate of “balancing transactions.” These could
include any type of transaction with a nonresident. For example, imports
of goods and services or purchases of financial claims on nonresidents
could have been financed by the accumulation of external debt not
captured in the balance of payments reporting system.® In order to
proceed, it is assumed that all of the balancing transactions shown in
column 4 represent increases in private financial claims on nonresidents.
The sum of columns 3 and 4, shown in column 5, is an estimate of the
total cumulated stock of financial claims on nonresidents for the coun-
tries considered.

With this in mind, it is natural to compare investment income receipts
as recorded in the balance of payments with alternative measures of the
stock of claims on nonresidents. Columns 1, 2, and 3 of Table 2 show the
weighted-average ratio of investment income receipts to the three mea-
sures of gross external claims presented in columns 1, 3, and 5 of Table
1. These implicit yields can be compared with the weighted-average
“market yield” shown in column 4 of Table 2.7 Investment income re-

*For example, Gulati (1987) argues that systematic errors in international
trade data may have generated a positive bias in the estimates of capital flight
presented in this paper.

7Because retatively little information exists concerning the composition of
external claims, the market yield reported here is equal to the yield on external
liabilities to private creditors calculated in Dooley (1986, Appendix D).
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Table 2. Weighted-Average Yields on Alternative Measures of External
Claims and a Measure of Capital Flight, 1977-84

(In percent)

Weighted- Weighted-
Average Yield Average Yield Weighted-
on Recorded on Total Weighted- Average
External Claims, External Claims, Average Yield Market
Cumulated Cumulated on Total Stock Yield on
Balance of Balance of of External External
Payments Payments Claims Claims
Year (1) 2) 3) (4)
1977 4.3 4.0 2.5 6.6
1978 5.7 5.6 33 8.2
1979 7.3 7.6 43 10.6
1980 10.3 9.7 53 12.7
1981 11.6 9.7 5.9 14.4
1982 10.5 7.7 4.5 12.0
1983 6.8 4.9 2.9 9.7
1984 7.4 5 3.6 10.7

Note: See Appendix II for definitions and sources.

ceipts seem to imply plausible yields relative to market yields if it is
assumed that only cumulated recorded external claims yield income that
iscaptured in the balance of payments accounts. In Table 2, the addition
of cumulated errors and omissions to the level of external claims (column
2), or this plus unrecorded claims (column 3), reduces the implied yield
to implausibly low levels.

These very low calculated yields on the more inclusive measures of
external claims raise two interesting possibilities. One is that the data on
investment income receipts are systematically understated. In some
cases (the United States is an example), balance of payments data on
such receipts are not measured directly but instead are estimated by
applying a market yield to an estimated stock of gross claims. When this
procedure is followed, the use of cumulated balance of payments statis-
tics to estimate the stock of claims could understate the value of receipts.
It would seem reasonable in this event to revise the balance of payments
statistics, particularly in cases where liabilities reported by nonresidents
to the subject country are substantial. Indeed, a satisfactory resolution
of important problems in evaluating the role of external claims would
seem to require an effort to gather data on the stock of external claims
held by residents of developing countries comparable to the data avail-
able on the external debt of these countries. In cases where the under-
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stating of investment income receipts is due simply to an inappropriate
estimate of the stock of external claims, a correction of this error would
result in a substantial “improvement” in the current accounts of some of
the countries studied.®

The second possibility is that unreported earnings on external claims
reflect residents’ preferences for assets that are beyond the control of
domestic authorities. In this case repatriation of external claims, or of
the earnings thereon, might depend on a reduction of expected taxation
or on other penalties on residents’ financial wealth. It is worth noting,
however, that additional steps may be necessary in cases where domestic
financial markets are relatively underdeveloped and not fully recovered
from the difficulties experienced in recent years.

II. Capital Flight

There is no widely accepted definition of capital flight. Capital out-
flows per se, types of outflows such as increases in private short-term
claims, or errors and omissions are not a reasonable measure of this
phenomenon. The United States, for example, by the end of 1983 had
accumulated roughly US$708 billion in gross claims on nonresidents.
These claims were offset by a roughly equivalent stock of external debt,
and, because the average yield on claims is estimated to be higher than
that on liabilities, the investment income accounts showed a substantial
net credit in the U.S. balance of payments accounts.’” The situation
would of course be immediately altered if, for some reason, these foreign
exchange earnings were not available to U.S. residents who had to make
investment income payments.’® This possibility suggests a useful defini-

8 Such a procedure could be misleading, since the debtor country’s government
cannot use such earnings to make payments on external debt unless the income
is repatriated. Nevertheless, it seems inappropriate to exclude these private
external claims from balance of payments estimates. Retained earnings on for-
eign direct investment, for example, are recorded as investment income regard-
less of their effect on government revenues.

?See Dooley (1980-81) for a discussion of some of the factors that have
generated gross capital inflows and capital outflows in the U.S. balance of
payments in recent years.

**Diaz Alejandro (1984), for example, has argued that this problem occurs in
cases where private external debt has been socialized, or payments subsidized,
by the government but where private external assets and earnings remain pri-
vate. Khan and Haque (1985) have provided a formal analysis of circumstances
in which an individual will simultaneously acquire external debt and invest at
home as well as abroad. Ize and Ortiz (1987) emphasized the fiscal implications
of capital flight.
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tion of capital flight. In cases where all or some portion of the income
receipts are lost to the country, it is assumed that the capital outflow was
motivated by the desire of residents to obtain financial assets, and earn-
ings on those assets, that remain outside the control of the domestic
authorities. Capital flight, by this definition, does not require a change
in the stock of total claims on nonresidents but only that earnings on
existing claims be placed outside the control of the domestic authorities.
Thus, capital flight can occur, and be reversed, quite rapidly."

The appropriate way to measure capital flight by this definition isto
calculate the stock of claims implied by investment income receipts and
market interest rates. This stock of “interest-earning” claims is inter-
preted as the stock of external claims not attributable to capital flight but
attributable to normal foreign portfolio investment. The difference be-
tween this estimate and the estimate of the total stock of external claims
(for the latter, see Table 1, column 5) is presented in column 1 of
Table 3. It should be emphasized that whether such holdings are ‘“be-
yond the reach” of the authorities is a matter of fact that cannot be
established here. Thus, the estimates of aggregate capital flight shown in
Table 3 are, at best, approximations.’> One can gain some perspective on
the possible importance of capital flight by comparing capital flight with
other financial aggregates. By these estimates, the stock of flight capital
accounted for about two thirds of the total stock of external claims of the
seven countries studied and wasequal to about one third of their external
debt.

II1. Empirical Tests

This section presents empirical tests of the view that capital flight
occurs in circumstances in which residents and nonresidents have per-
ceived different risks associated with domestic investments. The existing
empirical literature on risk premiums and on capital flight emphasizes
the idea that residents and nonresidents do face different risks. For

" For this reason the timing and amount of capital flight, as measured in this
paper, can be quite different compared with the estimates of other studies. In
most cases the measures of capital flight reported in this paper are much larger
than those reported elsewhere. See, for example, Cuddington (1986) and Dorn-
busch (1985).

2For example, this measure could provide a misleading pattern of capital
flight to the extent that investment income receipts recorded in the balance of
payments reflect repatriated earnings rather than reported (or estimated) ac-
crued earnings. In such cases analysis of year-to-year changes in this measure of
capital flight would be less useful, although the trend over longer periods might
still provide useful information.
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Table 3. Aggregate Capital Flight in Ratio te External Claims
and External Liabilities, 197784

Ratio of Ratio of
Aggregate Aggregate Capital Aggregate Capital
Calculated Flight to Flight to
Capital Flight External Claims External Debt
Year (1) (2) 3)
1977 38.90 0.61 0.33
1978 48.18 0.60 0.33
1979 59.03 0.60 0.33
1980 71.63 0.58 0.32
1981 84.53 0.59 0.31
1982 91.62 0.63 0.30
1983 112.19 0.70 0.35
1984 121.19 0.66 0.36

Note: See Appendix 111 for definitions and sources.

example, of the nine independent variables in Edwards’s (1984) paper on
risk premiums and of the three independent variables in Cuddington’s
(1986) paper on capital flight, only one, the rate of domestic inflation,
appears in both studies. The different regression hypotheses in these
studies reflect the view that capital flight is motivated primarily by infla-
tion or exchange rate risk, whereas risk premiums charged by non-
residents reflect mainly default risk.

The different regression hypotheses can be explained by the assump-
tion that residents of a debtor country do not fear default in the sense that
financial contracts between residents (including the government) will be
enforced in cases where nonresident creditors are penalized. Residents
are exposed to taxation of income derived from domestic investments,
and in many cases domestic instruments may offer incomplete protection
from domestic inflation and exchange rate depreciation.

In contrast, nonresident investors have typically acquired claims on
debtor countries that are denominated in foreign currencies and there-
fore are not subject to domestic inflation and exchange rate depreci-
ation. For this reason evaluations of risks faced by nonresident investors
have focused on comparisons between the country’s ability to generate
the foreign exchange necessary to service its external debt and the stock
of that debt.

In this section the conjecture is tested that both inflation and other
taxes on residents and the default “tax’ must be considered together to
obtain a satisfactory explanation of capital flight. Governments faced
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with a fiscal deficit may be forced to impose taxes on domestic and
nonresident investorsin a variety of forms that tend to reduce the value
of such investments. ‘Thus, any shock to the system that increases gov-
ernment expenditure or reduces revenues raises the possibility that new
sources of revenue will be exploited. This possibility does not imply that
all financial positions will be affected equally or at the same time. The
revenue generated by a change in the tax on a financial position depends
on the size of the position to be taxed and on the opportunities that asset
holders have to avoid the tax. An unexpected increase in the inflation
rate, for example, provides revenue to the government that is dependent
on the stock of fixed-interest domestic currency liabilities of the govern-
ment and on the ability of holders of such liabilities to shift into alterna-
tive assets to avoid the tax. In cases where the ability to shift into a less
exposed position is limited—for example, by a limitation on the right to
purchase foreign exchange at the official rate—the government might be
expected first to “tax’ domestic residents through money creation and
inflation. In response, residents will seek to acquire financial assets
denominated in foreign currency. If these are not available domestically,
residents will attempt to acquire claims on nonresidents denominated in
foreign currency.

The incipient capital outflow must be matched either by some off-
setting transaction or by a change in other variables that discourages the
outflow. One possible outcome is that nonresident investors will be
attracted by the fall in prices (increases in yields) that will be generated
as residents attempt to liquidate domestic securities. Nonresident inves-
tors, however, will not be interested in liabilities of the debtor country
that are denominated in domestic currency because such investment also
exposes them to the inflation tax. Unlike residents, nonresident inves-
tors may be able to purchase claims on residents denominated in foreign
currency. Moreover, external creditors may have access to explicit or
implicit government guarantees not available to residents." In this case
the capital outflow to avoid the inflation tax would be matched by a
capital inflow that is protected from the inflation tax because of its
currency denomination and that also enjoys a government guarantee.

The capital flows generated in the above example can best be under-
stood as attempts by asset holders to arbitrage a yield differential that is
generated by the inflation tax on residents. Because nonresidents can
avoid this tax in ways not available to residents, capital flight is the
expected outcome of this incentive structure. Similar types of capital

BThis source of capital flight is emphasized by Eaton (1987).
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flows among industrial countries have been called “round-trip” capital
flows (see Dooley (1980-81)). In some cases fairly small tax incentives
in terms of differential reserve requirements on bank deposits have led
to very large gross capital inflows and outflows in the U.S. balance of
payments. Such flows are not referred to as capital flight in this context,
although they are analytically equivalent to what is called capital flight
in developing countries.

There are limits to round-trip capital flows. At some point the stock
of liabilities to nonresident investors becomes sufficiently large to make
it worthwhile for the government to consider a tax on these financial
positions. The inflation tax will not be effective, but other more direct
measures that reduce payments on such liabilities will yield greater reve-
nues as the stock of liabilities to nonresidents grows. As the perceived
risk faced by nonresident creditors grows, the opportunities for arbi-
traging the differential risks faced initially by residents compared with
nonresidents will be reduced and may eventually be eliminated. At this
point the round-trip capital flows will end.

In this new situation resident investors could avoid domestic taxes on
financial assets only by net transfers of goods and services to non-
residents. Thus, although capital flight as measured in this paper will be
much reduced or eliminated, the consequences of continued actual or
expected taxation of residents’ financial assets remain serious. Indeed,
the consequences will be more serious because the flow of real saving
available for increases in the domestic stock of real capital is threatened,
since taxes on domestic financial saving can no longer be avoided by
round-trip capital flows.

The discussion above suggests that capital flight should be evident in
circumstances in which residents perceive risks to income derived from
domestic claims, but in which nonresidents have perceived relatively
smaller risks on credits to the residents of the country studied. To evalu-
ate this idea, the relationships between capital flight defined above, and
several possible determinants of capital flight, are tested empirically.
The variables considered that might be determinants of capital flight
include the following,

¢ Domestic inflation (/NF) is interpreted as measuring the extent to
which the government has resorted to taxing domestic financial assets
through money creation. This easily observed measure of ‘““tax’ policy
can be considered a proxy for the difficulty the government is experi-
encing in generating revenue. Thus, even domestic investments that are
indexed to the inflation rate may be considered at risk when the govern-
ment is using the inflation tax.
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¢ Financial repression (¥ R) measures the difference between interest
rates paid on short-term assets denominated in U.S. dollars and time
deposits denominated in the subject country’s domestic currency and
adjusted for actual exchange rate changes. A positive value for this
differential indicates that such deposits are vulnerable to the inflation
tax. A differential in favor of dollar-denominated assets would suggest
more capital flight.

e The risk premium (RP) is the risk premium on external debt re-
ported in Dooley (1986) and interpreted as measuring nonresidents’
perception of the risk of being “taxed” by the subject country’s govern-
ment. As this perceived risk increases, it is expected that capital flight
will be reduced because the differential risk faced by resident and non-
resident investors is reduced.

Asdiscussed above, these are clearly endogenous variables that reflect
basic changes in the environment faced by governments of debtor coun-
tries. For this reason, instrumental variables were used in the regressions
reported below. The pressure for domestic inflation is assumed to be
related to the fiscal deficit of the debtor country, expressed as a share
of gross national product. The default risk faced by nonresidents is
assumed to be related to the ratio of debt to exports and to the ratio
of interest payments to exports.

The results of a pooled regression for annual observations for six
countries for the 1976-83 time period are shown in Table 4. In general,
these results support the view that capital flight is related to the relative
perceptions of risks that residents and nonresidents associate with claims
on residents of the countries studied.

The positive coefficient for domesticinflation (/NF) in the estimation
results in Table 4 can be interpreted as indicating that, where the author-
ities are “taxing’’ domestic money balances through inflation, residents
prefer to hold a larger share of their financial assets in a form that is
outside the control of the domestic authorities. The coefficient on the
political risk premium (RP) indicates the expected negative impact on
capital flight. Thus it appears that the increases in this premium in recent
years, and the associated reluctance of nonresident investors to ‘re-
cycle” flight capital, have tended to limit the scale of such transactions.
Finally, the positive relationship between financial repression (FR) and
capitalflight suggests that residents acquire foreignassets in cases where
the yield on domestic currency time deposits is less than short-term rates
in international markets (adjusted for exchange rate changes). In some
cases this may reflect controls on domestic interest rates, or it may simply
reflect relatively slow adjustment of domestic interest rates to rapidly
changing economic conditions.

©International Monetary Fund. Not for Redistribution



CAPITAL FLIGHT 433

Table 4. Determinants of Capital Flight: Pooled Data, 1976-83

Symbol Definition and Source
Variables
CF Capital flight, from data reported in Table 3
INF Domestic inflation, calculated as differences in loga-

rithms of consumer price indices, from International
Monetary Fund, /nternational Financial Statistics (IFS)
(Washington, various issues), line 64

FR Financial repression,
FR=[(1+rus)/(1 +nNI/[1 +1n X —1n X(-1)],

where r is the domestic time deposit interest rate (na-
tional sources), rys is the U.S. Treasury bill interest
rate (/FS line 60c), and X is domestic currency per
doliar (/FS line ac)

RP Risk premium r, from data reported in Dooley (1986)
Instruments
Fiscal deficit/gross Fiscal deficit from /FS line 80zf and Fund staff estimates;
national product GNP from /FS line 99a
(GNP)
Debt/GNP Debt from World Bank, World Debt Tables (Washing-

ton, various issues)

Interest payments/ London interbank offered rate (LIBOR) and /FS line
GNP 60eb, times Debt/GNP

Estimation results®

CF =23.180INF + 1891FR — 1.12RP
(4.34) (4.09) (-1.66)
R = 0.83

**‘Estimation results” were obtained by instrumental variables and ordinary
least squares with country-specific dummy variables. Annual observations for six
countries (Argentina, Brazil, Chile, Mexico, the Philippines, and Venezuela)
were pooled for the regression; Peru was excluded because data on deposit rates
were unavailable. Numbers in parentheses are ¢-statistics; R” is the coefficient of
determination, corrected for degrees of freedom.

IV. Conclusions

An important challenge for analyses of external debt is to identify
factors that are quantitatively important in shaping individual countries’
current and prospective external positions. Existing studies have in gen-
eral compared a very simple representation of a country’s external finan-
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cial position—the ratio of interest payments or debt service payments to
some measure of the country’s ability to make such payments—under
alternative assumptions about economic growth in Organization for Eco-
nomic Cooperation and Development countries, interest rates in cred-
itor countries, and several other domestic and external variables. The
analysis developed in this paper suggests that in many cases a more
complete representation of individual debtor countries’ financial posi-
tions would be useful.

Review of historical experience for selected debtor countries suggests
that different incentives faced by nonresident and resident investors
seem to be an important determinant of gross external claims and liabil-
ities of the countries studied. Moreover, the size of such gross positions
may have little to do with the determinants of net external debt of the
country studied. Finally, because investment income payments associ-
ated with external debt and investment income receipts associated with
external claims appear to have been quite sensitive to residents’ and
nonresidents’ attitudes toward claims on debtor countries, a better un-
derstanding of the behavior that determines such positions might be an
important element in evaluating and improving a country’s external
position.

APPENDIX 1

Definitions and Sources, Table 1

These series are aggregates derived from the seven individual countries
studied: Argentina, Brazil, Chile, Mexico, Peru, Philippines, and Venezuela.

Column 1, “Recorded Claims on Nonresidents Other Than Direct Invest-
ment, Cumulated Balance of Payments,” is the cumulated sum of BOPY (Inter-
national Monetary Fund, Balance of Payments Statistics Yearbook, Washington,
various issues) lines 62—-64, 69-71, 77-79, 84, 85, 89, 93, 94, and 98-109 plus the
estimated value at the end of the first year shown. The estimated value is equal
to the value of nondirect investment income receipts in that year, BOPY lines
15, 17, and 19 divided by line 60c of the International Monetary Fund’s /nter-
national Financial Statistics (Washington, various issues).

Column 2, “Cumulated Balance of Payments Errors and Omissions,” is the
cumulated sum of BOPY line 112. Value at the end of the first year shown is
zero.

Column 4, “Unrecorded Stock of External Claims,” is the difference between
debt reported by the World Bank, which includes data for public and publicly
guaranteed long-term and short-term debt (source: World Bank, Statistics on
External Indebtedness: External Liabilities of Individual Countries and Terri-
torres, Washington, various issues), and BOPY.
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APPENDIX II

Definitions and Sources, Table 2

These series are weighted-average yields den'ved from the seven individual
countries studied: Argentina, Brazil, Chile, Mexico, Peru, Philippines, and
Venezuela.

Column 1, “Weighted-Average Market Yield on Recorded External Claims,
Cumulated Balance of Payments,” is the ratio of investment income receipts
(BOPY lines 15, 17, and 19) to “Recorded Claims on Nonresidents Other Than
Direct Investment, Cumulated Balance of Payments” (see Appendix I, note on
column 1).

Column 2, “Weighted-Average Yield on Total External Claims, Cumulated
Balance of Payments,” is the ratto of BOPY lines 15, 17, and 19 to “Total
External Claims” (Table 1, column 3).

Column 3, “Weighted-Average Yield on Total Stock of External Claims,” is
the ratio of BOPY lines 15, 17, and 19 to “Total Stock of External Claims”
(Table 1, cofumn 5).

Column 4, “Weighted-Average Market Yield on External Claims,” is from
Dooley (1986), Appendix D.

APPENDIX 111

Definitions and Sources, Table 3

These sen'es are aggregates denved from the seven individual countries
studied: Argentina, Brazil, Chile, Mexico, Peru, Philippines, and Venezuela.

Column 1, “Aggregate Calculated Capital Flight,” is the difference between
the capitalized value of investment income receipts—-that is, investment income
receipts (see Appendix 11, note on column 1) divided by the ‘“Weighted-Average
Market Yield on External Claims” (see Appendix II, note on column 4)—and
“Total Stock of External Claims” (see Appendix I, note on column 5).

Column 2, “Ratio of Aggregate Capital Flight to External Claims,” is the ratio
of column 1, as defined above, and ‘“Total Stock of External Claims” (see Table
1, column §).

Column 3, “Ratio of Aggregate Capital Flight to External Debt,” is the ratio
of column 1, as defined above, to debt reported by the World Bank (see Appen-
dix I, note on column 4).
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Dual Exchange Rates in the Presence
of Incomplete Market Separation

Long-Run Effectiveness
and Policy Implications

DANIEL GROS*

The literature on dual exchange rate regimes assumes that the separation
between the two foreign exchange markets is perfect. In this paper a
divergence between the two exchange rates induces a flow of arbitrage
activity, the magnitude of which depends on both the costs of evading
exchange controls and the size of the exchange rate differential. These
arbitrage flows lead to a gradual convergence of the two exchange rates.
In the long run, therefore, a dual exchange rate regime with a fixed com-
mercial rate imposes the same constraints as a fixed unified exchange rate.

ALARGE NUMBER of countries maintain separate exchange rates for
commercial and financial transactions. In these so-called dual ex-
change rate regimes, the central bank usually intervenes only in the
market for commercial transactions to maintain a stable exchange rate
for exports and imports. The absence of official intervention in the
market for financial transactions implies that the financial exchange rate
has to move to ensure capital account equilibrium. Dual exchange rates
are therefore often used by countries with balance of payments diffi-
culties as a substitute for direct capital controls.

Dual exchange rate regimes have been discussed extensively in the
economic literature, where it has been emphasized that the separation of
the goods and financial markets that can be achieved with different

*Mr. Gros, an economist in the Research Department, is a graduate of the
University of Chicago. This paper was revised while the author was a Research
Fellow at the Centre for European Policy Studies in Brussels. He wishes to thank
colleagues in the Fund for helpful discussions and comments.

437

©International Monetary Fund. Not for Redistribution



438 DANIEL GROS

exchange rates for commercial and financial transactions may be useful
in insulating the goods markets of the home economy from the effects of
disturbances in the financial markets.! For the most part, however, the
existing models of the effects of dual exchange rates have not challenged
the assumption that the authorities succeed in separating the two mar-
kets or, equivalently, that private arbitrage activity has no important
consequences.” In contrast, this paper develops a model of the scale of
private arbitrage activity and focuses on the important consequences of
such activity for the viability and effectiveness of dual exchange rate
regimes.

The “leakage’ from the commercial to the financial exchange market
is not just an interesting phenomenon of little practical significance.
Bhandari and Decaluwe (1987) refer to the evidence available indicating
that for Belgium the estimated trade balance functions show a statistic-
ally significant response to the exchange rate differential. Lanyi (1975)
also emphasizes the importance of these leakages and describes the
instruments used by traders to arbitrage between the two foreign ex-
change markets.

Taking private arbitrage activity into account leads to the conclusion
that dual exchange rates (as well as capital controls) could succeed
only temporarily in dampening the effects (on the domestic goods
market) of shocks to financial or other markets. To offset such effects
permanently, the authorities would have to induce a steadily increas-
ing differential between the two exchange rates. But a steadily
increasing differential would also lead to a steadily increasing incentive
for private operators to circumvent the regulations that separate the two
markets by buying foreign exchange at the lower rate (usually the con-
trolled or commercial rate) and selling it at the higher rate (usually the
free or financial rate). Such arbitrage activity would expand as the differ-
ential between the two exchange rates widened and would thus limit the
size of the differential that the authorities could support.

For the same reason, these considerations suggest that any differential
between the two exchange rates would tend to disappear over time
unless the authorities were prepared to offset continuously the effects of

!See, for example, Dornbusch (1976) and (1985). The insulating effects of
dual exchange rate regimes are also discussed in Flood and Marion (1982).
Lizondo (1987) discusses the balance of payments effects of switching from a
dual exchange rate regime to a unified floating or crawling peg system.

?The only exception seems to be Bhandari and Decaluwe (1987). But many
other authors acknowledge that the difference between the two exchange rates
should not become large enough to create problems in enforcing the separation
between the two markets.
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private arbitrage activity by adjusting one of the exchange rates or by
using domestic credit policy.’ Data from Belgium, which has had a dual
exchange rate since 1946, confirm that the differential between the com-
mercial and the financial exchange rates has usually been very small
(Figure 1). However, substantial differentials have emerged during
periods of tension in the financial markets (especially when a readjust-
ment of the parities inside the European Monetary System (EMS) was
expected). A similar pattern can be observed in the Mexican two-tier
exchange market (Figure 2). The discount of the peso on the free ex-
change market (relative to the controlled exchange rate) started at
nearly 100 percent at the end of 1982 and then declined continuously
until June 1985.

By combining the simple model of arbitrage activity with an equally
simple macroeconomic model, this paper also analyzes the consequences
of various shocks such as changes in the international interest rate or
devaluations of the commercial exchange rate. The analysis suggests that
an unanticipated devaluation of the commercial rate would lead to a
jump in the financial rate that could either overshoot or undershoot the
amount of the devaluation and might thus increase or decrease the
differential. The analysis also suggests that the anticipation of a future
devaluation of the commercial rate would lead to an immediate depreci-
ation of the financial rate and would thus give rise to a differential
between the two rates; this differential would be eliminated, or at least
diminished, only when the devaluation of the commercial rate actually
took place. This result seems intuitively plausible because the financial
rate is a forward-looking variable.

Another more surprising result is that an increase in the degree of
separation of the two markets, as represented by the costs for potential
arbitrageurs, would increase the effects of disturbances in the financial
markets (for example, changes in the international interest rate) on the
financial exchange rate and thus, given the commercial exchange rate,
on the exchange rate differential. If the aim of a dual exchange rate
regime is to insulate the goods markets from disturbances in the financial
markets, this result implies that the price for this insulation might be a
higher degree of variability of some shadow prices in the financial mar-
kets and an increased deadweight loss because of the increase in private
arbitrage and evasion activity.

The long-run ineffectiveness of the controls that have to support the
dual exchange rate regime is also illustrated by the discussion of the

% A series of shocks would tend to raise the differential each time a shock hit
the system, but after each shock the differential should, on average, decline.
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effects of monetary policy: with a fixed commercial exchange rate, no
independent monetary policy is possible in the long run. Any increase in
domestic credit would be offset in the long run by an equal loss of
reserves. In terms of the so-called offset coefficient this implies that the
impact offset coefficient is different from (negative) unity, but the long-
run offset coefficient is always equal to unity.

By considering the relevance of private arbitrage activity, the paper
also highlights the importance of two points that are often overlooked in
policydiscussions about dual exchange rate regimes. The two points can
be developed by first considering the proposition that, in the absence of
private arbitrage activity, a dual exchange rate regime is operative (in
the sense that it induces a different capital and current account than
would a unified floating or fixed exchange rate) only if the expected rates
of change of the two exchange rates differ. This proposition can be
shown to hold in a variety of models and has been emphasized recently
by Adams and Greenwood (1985) and Frenkel and Razin (1986). The
intuition behind the proposition is that the savings and investment deci-
sions that determine the capital account depend on the expected inter-
temporal terms of trade, which in turn are a function of the rates of
change of the two exchange rates rather than their levels. But the prop-
osition must be modified in the presence of private arbitrage activity, as
in the model developed in this paper; in that case a dual exchange rate
regime can also affect the equilibri'um current and capital accounts when
the differential between the two rates is constant because of the arbitrage
activity induced by the differential.

A first corollary of this modified proposition, given the tendency of
the differential between the two exchange rates to disappear over time,
is that a dual exchange rate regime cannot effectively constrain the
(cumulative) capital or current account in the long run. Any effect that
is obtained when the differential between the financial and the commer-
cial rates is widening would be offset by an opposite effect when the
differential is falling back to zero.

A second corollary of the modified proposition, contrary to the argu-
ments of Adams and Greenwood (1985) and Frenkel and Razin (1986),
is that in the presence of incomplete market separation no exact equiv-
alence exists between a regime of capital controls that attempts to insu-
late domestic interest rates from international interest rates and a regime
of dual exchange rates. Private arbitrage activity reacts differently to the
two regimes. Under capital controls, the incentive for private arbitrage
activity exists only if the capital controls are effective in creating a
differential between international and domestic interest rates. Under
dual exchange rates, however, the incentive for private arbitrage activity
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exists even if the differential between the two exchange rates is constant
and there is no differential between international and domestic interest
rates.

A more technical result of the paper is that taking private arbitrage
activity into account serves to determine the /eve! of the financial ex-
change rate even in the context of models in which it would otherwise be
indeterminate, such as the basic Dornbusch (1976) model. In most other
models of dual exchange rates, the level of the financial exchange rate
is determined by considerations of wealth effects. When private arbi-
trage activity is introduced as a function of the difference between the
levels of the financial and the commercial rates, however, the level of the
financial rate is determined even in the basic Dornbusch model.

Section I sets up the model that links arbitrage flows to the exchange
rate differential, and Section II then incorporates this model of arbitrage
flows into a simple general equilibrium model. Section 111 describes the
effects of anticipated (future) and unanticipated devaluations of the
commercial rate. It shows that the differential between the financial and
the commercial exchange rates could either increase or decrease in re-
sponse to an unanticipated devaluation, but that an anticipated future
devaluation would always have an unambiguous effect on the differential
by leading to an immediate devaluation of the financial exchange rate.
Section IV describes the effects of anticipated and unanticipated changes
in monetary policy. Given the fixed commercial exchange rate, mon-
etary policy consists in changes in the domestic credit of the central
bank; accordingly, this section shows that an increase in domestic credit,
whether anticipated or not, would lead to an immediate depreciation of
the financial rate. The magnitude of this depreciation is an increasing
function of the degree of separation of the two exchange markets. Sec-
tion V contains some concluding remarks.

I. A Model of Arbitrage Activity
in Dual Exchange Rate Regimes

Under a dual exchange rate regime, the exchange rate applicable to
current account transactions (the commercial rate) may differ from the
exchange rate applicable to capital account transactions (the financial
rate).* The commercial rate is usually fixed by the authorities, whereas
the financial rate is sometimes set in a free market and sometimes set by

It is assumed here that interest payments are also converted at the financral
exchange rate; thus the commercial exchange rate does not apply to all current
account transactions.
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the authorities. Because dual exchange rate regimes have mostly been
used by countries trying to limit capital outflows, the financial rate,
whether determined by a free market or by the authorities, has usually
priced foreign exchange at a premium compared with the commercial
rate.

Dual exchange rate regimes and capital controls can be regarded as
analogous, since under a dual exchange rate the authorities caneitherset
(a path for) the financial rate to achieve a given capital account target or
impose controls on capital movementsand let the financial rate be deter-
mined in the market. Often the implicit target for the capital account
(excluding any change in official reserves) is zero; in this case the author-
ities maintain the commercial rate at a certain level, but the financial rate
is determined in a free market without government intervention in that
market. This situation occurs in Belgium, where the authorities maintain
the commercial franc within the limits imposed by the EMS, whereas the
financial franc floats freely.

The existence of a dual exchange rate offers arbitrage opportunities to
economic agents in the sense that they would like to buy foreign ex-
change at the lower rate and sell it at the higher rate. Because the
financial rate usually prices foreign currency at a premium compared
with the commercial rate, it is henceforth assumed that the arbitrage
opportunity consists in buying foreign exchange at the commercial rate
and selling it at the financial rate. Given this arbitrage opportunity, all
dual exchange rates have to be complemented by a set of rules that
define current account (that is, commercial) and capital account (that is,
financial) foreign exchange transactions.

One way to circumvent the rules designed to keep the two markets
separate would be for an exporter to underinvoice foreign clients and
invest the unrecorded payments in foreign financial assets.” The pro-
ceeds from the sale of these assets could then be repatriated at the
financial rate. An importer would correspondingly let himself be over-
invoiced and would use the foreign exchange bought at the commercial
rate to acquire foreign assets, which could likewise be repatriated at a
profit. It is assumed here that importers and exporters incur costs each
time they over- or underinvoice because each transaction (export or
import) is subject to the control of the enforcement agencies.® (Costs

*See Lanyi (1975) for a description of the various possibilities for traders to
use foreign-trade-related financial transactions to circumvent the controls.

®Thi's assumption is in contrast to the model of capital controls developed
elsewhere. With capital controls, arbitrageurs incur costs only once, when they
shift funds to the international market. Keeping the funds on the international
market, where they earn higher interest rates, does not involve any additional
costs. With a dual exchange rate regime, however, arbitrageurs have to make the
entire round-trip each time to earn the arbitrage profit.
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might also be incurred in repatriating the profits at the financial ex-
change rate.) These costs might take the form of penalties assessed by
the enforcement agencies and of side payments that have to be made to
foreign suppliers and clients to induce them to collaborate in the over-
or underinvoicing. The potential arbitrageur maximizes the difference
between the arbitrage profits and his costs, given by g(y):

dax y,(%- 1) - gy, (1)

where y, represents the amount of over- or underinvoicing that the
arbitrageur undertakes, measured as the amount of domestic currency
that the arbitrageur effectively uses to buy foreign exchange at the fixed
commercial rate, C, to earn a profit by selling at the financial rate, E..
(Both these exchange rates are in terms of domestic currency per unit of
foreign currency.) It is apparent that equation (1) is not an intertemporal
problem because the arbitrage opportunity, which arises if (E,/C) ex-
ceeds unity,” and the costs occur at the same time. The arbitrageur,
therefore, maximizes profits when the marginal cost of increasing the
amounts over- or underinvoiced is equal to the proportional discount of
the financial exchange rate:

(B-1)=g'0m @

An interior equilibrium exists only if g”(y,) > 0: that is, if g(-) is convex
or has increasing marginal costs. The assumption of increasing marginal
costs can be defended in two ways. First, in practice dual exchange rate
regimes have not collapsed immediately on account of large-scale eva-
sion activity, contrary to what might be expected if evasion activity
showed decreasing marginal costs. Second, it seems plausible that in
reality importers and exporters would find it increasingly difficult to
justify their official prices or terms of payment as they increased the scale
of their over- or undervoicing.

These considerations suggest that, as long as the financial rate is at a
discount, funds will flow to take advantage of the arbitrage opportunity,
but the magnitude of the arbitrage flows will depend on the exact form
of the “cheating’ function g(y,). A small positive exchange rate differ-
ential might be compatible with no arbitrage flows if the marginal cost
of even small amounts of arbitrage is positive; formally, the threshold at
which arbitrage flows will stop is given by

(Z-1)=g0 ©

” As mentioned above, only situations in which the financial rate is at a dis-
count compared with the commercial rate are considered here.
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In the remainder of the paper, it was convenient to use a specific form
of g(-) that vields a linear relationship between the discount and the
scale of arbitrage flows. Such a linear relationship results if the arbitrage
cost function is quadratic, that is, g(y,) = (¢/2)y% in this case the arbi-
trage flows are given by

n=(-1)/e @

This specific functional form implies that arbitrage flows stop only if
the discount disappears. This assumption seems appropriate for a coun-
try such as Belgium, which lies in the heart of Europe, is well integrated
in international markets (exports are equal to 75 percent of gross na-
tional product (GNP)), and thus has considerable scope for arbitrage
flows through over- or underinvoicing. The assumption also seems con-
sistent with the fact that in Belgium, during periods of calm in the foreign
exchange markets (presumably associated with few or no arbitrage
flows), the discount on the financial rate has always been close to zero.

II. The General Equilibrium

This section discusses the general equilibrium consequences of the
model of arbitrage activity developed here in the context of a stream-
lined macroeconomic model. The model is kept as simple as possible to
illustrate the main channel through which the arbitrage flows affect
conditions in the financial markets.

The model consists of three equations. The first equation describes the
trade balance and thus the intervention activity of the government,
which purchases any excess supply of foreign exchange resulting from
commercial transactions or provides for any excess demand, to keep the
(nominal) commercial rate constant. The first important point about the
model is that the arbitrage flows induced by the dual exchange rate
regime influence the intervention activity of the government because the
ovennvoicing of imports (underinvoicing of exports) leads to an in-
creased demand for foreign exchange on the commercial market. The
“true” trade balance is a function of the (commercial) real exchange
rate, denoted by (€ — p — k), where k denotes the long-run equilibrium
real exchange rate. This implies that the flow of intervention activity (in
units of domestic currency), denoted by D(F,), needed to keep the
commercial exchange rate at ¢ is given by

D(F)=B(c —p: —k) — (e = T)/d. )
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In this expression, e, and T represent the natural logarithms of the
financial and commercial exchange rates, and p, represents the logarithm
of the price level. The second expression on the right-hand side of
equation (5) is equivalent to equation (4) for small values of the
discount.

The financial market for foreign exchange is not controlled; this im-
plies that risk-neutral arbitrageurs ensure that uncovered interest rate
parity holds.® The domestic interest rate, i, is therefore equal to the
foreign interest rate, denoted by *, plus the expected rate of depreci-
ation, E[D(e,)]. Combining this expression with a simple money de-
mand function yields the second equation of the model

i.= E[D(e)] + i = -MlIn (F.+ DC) - p/J, (6)

where Frepresents the foreign assets of the central bank, DC represents
domestic credit, F + DC = M represents the money stock, and A is unity
divided by the semi-elasticity of money demand. E[D (e,)] represents the
expected rate of change of the financial exchange rate; in this perfect-
foresight model no distinction is made between actual and expected
values. The notation E(-) is therefore suppressed for the rest of the
paper. The model is closed with a conventional price adjustment rule:

D(p)=oc —p,—k). (7

The simple model consisting of equations (5) through (7) has three
dynamic variables: the price level, p,; the foreign assets of the central
bank, F; and the financial exchange rate, e, These variables are func-
tions of the commercial exchange rate, ¢, and the stock of domestic
credit, DC, which represent the policy variables. It is apparent from
equations (5) through (7) that in the long run the dual exchange rate
regime is equivalent to a fixed unified exchange rate regime if the effects
of private arbitrage activity are taken into account. Indeed, at the steady
state the fixed commercial exchange rate has to be equal to the financial
exchange rate; in addition, the commercial exchange rate determines the
price level, the money supply, and hence, given domestic credit, the
foreign exchange reserves of the central bank.’

It is also apparent from equations (5) and (6) that without the arbi-
trage flows the level of the financial exchange rate is not determined.
Without arbitrage flows (that is, if ¢ is equal to infinity), the model
would determine only the rate of change of the financial exchange rate.

8See Reding (1985) for some empirica! evidence for Belgium that shows that
for the financial franc covered interest rate parity holds.

® Formally this is implied by the steady-state conditions p =¢, e =¢, and
F=exp—(i*+AC)-DC.
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This result has already been noted in Dornbusch (1976); in general it
depends on the absence of wealth effects, which are used in Dornbusch
(1976, 1985) and Frenkel and Razin (1986) to determine the level of the
financial exchange rate.

The net foreign assets owned by the private sector have not been
mentioned so far because they are determined by the exchange rate
differential but do not influence any of the endogenous variables. Under
the assumption that interest payments have to go through the financial
foreign exchange market, the evolution of the net foreign assets of the
private sector is given by the condition that the capital account plus
interest receipts has to balance. Denoting the net foreign assets of the
private sector by A,, this implies

D(A) = —i*A,— (e,— T)/d. 8)

Because the variable 4, does not enter the system of equations (5)—(7),
the net foreign assets are simply determined by the initial value of A4,
and the path of the exchange rate differential is as determined by the
system of equations (5)-(7). Note that without leakage—that is, if ¢ is
equal to infinity—the net foreign assets of the private sector would have
to fall toward zero over time.

The viability of the dual exchange rate regime depends on the objec-
tives of the government. If the government is concerned only with the
level of the differential between the financial and commercial rates, it
can maintain any constant value of the differential if it is prepared to
offset the impact of the arbitrage activity by continuously reducing do-
mestic credit, DC, at the rate (e, — T)/d. However, the purpose of a dual
exchange rate regime is often to evade the consequences of an infla-
tionary policy by keeping domestic interest rates artificially low. This
puipose would not be achieved by a policy that keeps the premium
constant and thus keeps D (e,) = 0.1

Despite the extremely simple macroeconomic relationships used here,
the general equilibrium is characterized by a system of three differential
equations in the variables F,, e, and p,. The only other model known
to the author that takes illegal leakage into account, Bhandari and
Decaluwe (1987), also arrives at a third-order system, in the same vari-
ables (the financial exchange rate, the stock of reserves, and the price
level). But Bhandari and Decaluwe were unable to obtain an analytical
solution because their system is not recursive. They therefore had to
limit themselves to numerical examples. In contrast, the present frame-

!°This result depends on the assumption that interest receipts on foreign assets
have to pass through the financial markets.
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work can be solved analytically, as can be seen by writing equations (5)
through (7) as'!

B i B F,
MM - ||e|=0. 9)
0 0 ptaflp,

The system has three roots, given by

= —a
He,s = = (NMdM)*2. (10)

The first, stable root (u; = —a) determines the path of the price level,
which then acts as an exogenous forcing variable in the remaining dy-
namic system of F, and e, because the complete system of equations
(5)-(7) is recursive. The dynamic subsystem consisting of Fand e has two
roots (p, ;) of opposite sign; thus, the subsystem exhibits the usual
saddle-path instability. The absolute value of these roots is determined
only by the parameters that characterize the financial markets, ¢ and A.
The complete solution of the model that also uses the initial condition is
presented in the Appendix.

HI. The Effects of Devaluations
of the Commercial Exchange Rate

In most dual exchange rate regimes, the path of the nominal commer-
cial exchange rate is fixed by the authorities; in many cases the author-
ities keep this exchange rate fixed for some time and devalue by discrete
amounts whenever it is judged unavoidable because of developments in
the trade account. This section, therefore, analyzes the effects of an
unanticipated devaluation of the commercial rate, ¢, on the exchange
rate differential and domestic prices. Moreover, since the behavior of
the authorities can often be predicted, this section also analyzes the
effects of anticipated future devaluations of the commercial rate.

The reaction of the financial exchange rate tochangesin the commer-
cial exchange rate is of particular interest for Belgium because the com-

! Changing the assumption that interest receipts on foreign assets have to pass
through the financial market would imply for this model that the general equi-
librium consists of four differential equations, with the foreign assets of the

rivate sector in addition to the three variables of the system of equations
5)—(7). Itwouldthen become impossible to find an analytical solution. The gain
in terms of tractability of the analysis might explain why the assumption that
interest receipts pass through the financial market is commonly used in the
literature. (See, for example, Dornbusch (1976) and Frenkel and Razin (1986).)
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mercial franc is fixed within the EMS (neglecting the +£2.25 percent
bands) in relation to the deutsche mark and other European currencies.
From the beginning of the EMS until September 1986 there were ten
realignments, six of which involved changes in the central parity of the
Belgian commercial franc in relation to the deutsche mark."” Figure 1
shows that around the dates of the realignments, the financial franc was
at a discount. The discount on the financial franc usually rises in periods
of tension in the foreign exchange markets—that is, before each EMS
realignment—and even before those realignments at which the parity of
the Belgian commercial franc was not adjusted. During 1981 and 1982
the discount sometimes reached 15 percent and oscillated in general
between 7 percent and 10 percent. This pattern in the financial exchange
rate of the Belgian franc can be explained in terms of the model
presented here, as will be shown in the remainder of this section, which
discusses the reaction of the financial exchange rate to unanticipated and
future anticipated changes (devaluations) of the commercial rate.

An unanticipated change in ¢ of AT =¢”’ — ¢ would lead to a jump in
the financial exchange rate, Ae,, equal to'

|y BmaM N
Ae, [¢ e longt I]Ac. (11)

Whether the financial exchange rate would jump by more, less, or the
same amount as the commercial exchange rate depends on the relative
magnitudes of B and aM (assuming that the economy was initially at its
steady-state equilibrium). The financial rate would jump by the same
amount as C to a new steady state, and the money market would remain
in equilibrium (after the change in ), with the financial rate constant
(that is, with D(e,) =0) only if the devaluation of the commercial rate

?The dates and the rates of devaluation of the Belgian franc against the
deutsche mark (as measured by changes in central bilateral parity between the
deutsche mark and the Belgian franc) were: September 24, 1979 (-2 percent);
October S, 1981 (—5.5 percent); February 22, 1982 (—8.5 percent); June 14, 1982
(—4.25 percent); March 21, 1983 (—4 percent); and April 7, 1986 (2 percent). No
changes occurred in the central panty between the deutsche mark and the
Belgian franc during the realignments of November 30, 1979, March 23, 1981,
Iul;l 22, 1985, and August 4, 1986.

“In Belgium, a certain class of exporters has the option of using either the
financial or the commercial exchange rate. This means that the financral rate can
never be lower than the commercial rate because the arbitrage costs apply only
to outflows. This restriction is at variance with the model developed above,
which implicitly assumes that arbitrage costs apply symmetrically to outflows and
to inflows. The consequences of the asymmetry in the Belgian system will be
taken into account whenever they become relevant in the remainder of the
paper.

'*See the Appendix, equations (18)—(24), for derivations.
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had no effect on real balances. This result could occur only if the effects
of the rising price level on the demand for money were exactly offset by
the increased inflows through the trade account. (Note that aM de-
scribes the effect of the rising level of the logarithm of prices on the real
demand for money (not expressed as a logarithm), and B describes the
effect of the devaluation on trade flows.) In this special case, the poten-
tial for arbitrage activity has no impact because no difference emerges
between the financial and the commercial rates.

By contrast, if the trade account reacts strongly to a devaluation of the
commercial rate (that is, if 8 is relatively high), as would be expected in
Belgium where the proportion of tradables in GNP is very high, the
financial exchange rate would overshoot its long-run equilibrium. In this
case arbitrage activity would emerge and would influence both the initial
jump of the financial rate and its entire future path.”® Because the
(absolute value of the) root is a decreasing function of the parameter ¢
that describes the severity of the controls used by the authorities to
separate the twoexchange rate markets, it is not apparent from equation
(11) whether an increase in the severity of the controls would tend to
reduce or increase the over- or undershooting of the financial exchange
rate. However, equations (27) and (28) in the Appendix prove that an
increase in the severity of the controls would tend to increase the ob-
served differential between the financial and the commercial exchange
rates after unanticipated devaluations.

It has often been argued that if the financial exchange rate is at a
discount, the authorities should devalue the commercial rate to elimi-
nate the differential and thus the incentive for arbitrage activity. How-
ever, the above results imply that sometimes an unexpected devaluation
might increase the differential between the financial and commercial
rates.

In equations (5) and (7) the equilibrium real exchange rate, k, has the
same effect (but with the opposite sign) on inflation and the trade bal-
ance as does the commercial exchange rate, €. This result implies that
a change in the equilibrium real exchange rate of Ak > 0 (which implies
a long-run real depreciation of the domestic currency) would have simi-
lar effects on the financial exchange rate as a devaluation of the commer-
cial exchange rate { AT >0). The Appendix shows that this result is in-
deed true; the initial jump in the financial exchange rate, Ae,, in response

¥ For Belgium, in the case of «M> B, an undershooting would not be possible
because the financial rate cannot be lower than the commercial rate. Instead
there would be instantaneous inflows of money that wouid force the financial
rate to be equal to the commercial rate.
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to an unanticipated depreciation of the equilibrium real exchange rate is
equal to

Ae,=—6 [—195(3%] AE. (12)

If equations (11) and (12) are compared, they show that the same
parameters that determine whether the financial exchange rate over- or
undershoots in response to an unanticipated devaluation also determine
whether the financial exchange rate appreciates or depreciates in re-
sponse to an unanticipated depreciation of the equilibrium real exchange
rate. This result implies that if >« A/, an unanticipated depreciation of
the equilibrium real exchange rate would lead to an overshooting of the
financial exchange rate (that is, an immediate discrete depreciation fol-
lowed by a continuous appreciation that leads the financial exchange rate
back to its original level). The similarity between equations (11) and (12)
also implies that an increase in the severity of the controls would tend to
increase the magnitude of the over- or undershooting.

Dual exchange rate regimes are supposed to isolate the real sector
from the effects of disturbances in the financial sector. It is interesting
to note that this result implies that a disturbance in the real sector (that
is, a change in the equilibrium real exchange rate) has effects on the
financial sector (that is, on the financial exchange rate and therefore on
interest rates).

In contrast to the effects of a current unanticipated devaluation of the
commercial rate, it is clear that a future anticipated devaluation has to
raise the discount on the financial rate at the time the market begins to
expect the future devaluation of the commercial rate. By how much the
financial rate has to jump at the time the news about the future deval-
uation reaches the market is determined by the condition that no jump
in the financial rate should occur at the time the commercial rate is
actually devalued (provided that the amount and the timing of the deval-
uation were correctly anticipated by the market). However, the differ-
ential that arises as the financial rate depreciates tends to lead to a loss
of reserves because of the arbitrage flows. This loss of reserves implies
(see equation (6)) that the expected rate of devaluation has to increase,
and the financial exchange rate will therefore continue to depreciate
increasingly until the devaluation of the commercial rate takes place. At
this time, the arbitrage flows should stop, or may even be reversed,
depending on how far ahead the devaluation was anticipated and on the
value of (8 — aM). In Belgium, the differential cannot be negative, and
the initial jump of the financial rate is therefore determined also by the
condition that the financial rate is expected to be at least equal to the
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new (devalued) commercial rate. But if 8 is so much larger than « M that
an unanticipated devaluation would result in overshooting, the financial
rate might remain at a discount even compared with the new commercial
rate after the devaluation. In this case the differential would only be
reduced by the impact of the devaluation of the commercial rate, and the
differential would disappear only gradually over time.

The results of this section may be compared with those obtainedin the
usual no-leakage models of the literature on dual exchange rate regimes.
In these models (see, for example, Lizondo (1984)), a steady-state ex-
change rate differential usually exists that is different from zero and that
is determined by wealth effects for the reasons mentioned above. The
steady-state exchange rate differential is therefore not affected by the
level of the commercial rate. In Lizondo (1984), a devaluation of the
commercial rate will therefore initially reduce the exchange rate differ-
ential (a result that is possible but not guaranteed in the present model),
but the financial rate has to continue to depreciate until the former
exchange rate differential is re-established. The results described in this
section are therefore similar to the results of all those models that con-
tain a steady-state differential that is not affected by the level of the
commercial exchange rate; the essential difference remains that in this
model the steady-state differential is equal to zero.

IV. The Effects of Monetary Policy on the
Exchange Rate Differential

The imposition of a dual exchange rate regime is often justified by the
authorities’ desire to insulate the domestic economy from the effects of
disturbances in international financial markets. This section therefore
considers the effects of an increase in the international interest rate, ™,
on the exchange rate differential and on the domestic interest rate. A
further reason forthe imposition of dual exchange rate regimes has often
been the authorities’ desire to acquire some independence for the con-
duct of monetary policy without having to let the exchange rate float
freely. This section therefore considers the effects of anticipated and
unanticipated increases in domestic credit on the exchange rate differ-
ential and calculates the extent to which reserve flows would offset any
change in domestic credit.

For the purpose of the discussion, it is convenient to begin with an
examination of the effects of an expansionary monetary policy—that is,
an unanticipated increase in domestic credit. The long-run effects of
such a policy in the context of the model used here can be seen immedi-
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ately from the condition that domestic credit of the steady-state money
supply is determined by the fixed commercial exchange rate. The in-
crease in domestic credit must therefore be offset, in the long run, by an
equivalent loss in reserves. Since the behavior of prices and thus the
trade account is also determined by the fixed commercial exchange rate,
the reserve loss can be caused only by arbitrage activity, which in turn
has to be induced by a differential between the financial and commercial
exchange rates. Formally, this condition can be shown by computing the
initial jump in the financial exchange rate, Ae, as a function of the
change in domestic credit, ADC.'®

Ae, = (bNM)? ADC. (13)

This expression implies that the initial jump in the financial exchange
rate is an increasing function of the parameter ¢ that characterizes the
degree of separation of the two exchange rate markets. A higher degree
of separation (in the sense of a high cost for potential arbitrageurs and
a high value of ¢) implies a larger initial jump in the financial exchange
rate because the required outflow of reserves can take place only if there
is a large differential that causes the arbitrage flows in spite of the high
costs associated with them. After the initial discrete depreciation of the
financial rate, the rate of depreciation becomes negative (that is, the
financial rate appreciates). It continues to appreciate at a decreasing rate
until the differential disappears.

These results may also be compared with those of the no-leakage
models in the literature, such as Cumby (1984). In that paper a monetary
expansion is not fully offset by an outflow through the balance of pay-
ments because a monetary expansion leads to a permanently higher
financial exchange rate—which implies a higher real value of the net
foreign assets held by the private sector and, through portfolio effects,
a higher demand for money. Such a result would not be possible in the
context of this model even if it did include portfolio effects because the
leakage ensures that in the long run the financial and commercial rates
have to be equal.

An equivalent result can be easily obtained for the effects of a change
in the international interest rate. The money market condition of equa-
tion (6) implies that a change in domestic credit of ADC is exactly
equivalent to a change in the international interest rate of A(M/A)i*.
Using this fact and equation (12) implies immediately that an un-

1¢See equation (26) in the Appendix for a derivation of this result.
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anticipated increase in the international interest rate has to lead to a
jump in the financial exchange rate equal to

Ae, = (GM/N)2 A . (14)

The adjustment pattern after the initial jump is then parallel to the one
following an increase in domestic credit: the initial differential disap-
pears over time as the financial rate appreciates (at a decreasing rate)
until it is equal to the commercial rate. The reserve flows induced by this
differential reduce the domestic money supply and thus raise the domes-
tic interest rate until it is equal to the international interest rate. This
result implies that dual exchange rates cannot protect domestic financial
markets from the effects of disturbances in international financial
markets.

The effectiveness of monetary policy has often beendiscussed in terms
of the so-called offset coefficient, which measures by how much any
given change in domestic credit is offset by reserve flows. In this frame-
work, the offset coefficient is a function of time, as can be shown by
computing the change in reserves induced by a given change in domestic
credit (see the Appendix for details of computations):

F,—R=ADC(e™-1). (15)

Given the continuous time formulation, the impact coefficient (that is,
forz = 0) is equal to zero. However, over time the (absolute value ofthe)
offset coefficient rises and goes to (negative) unity in the long run (that
is, as ¢ goes to infinity).

The use of dual exchange rate regimes has often been advocated on
the grounds that a dual exchange rate isolates goods markets from the
effects of disturbances in financial markets. In this model, the goods
market (characterized by the level of the real exchange rate) is indeed
isolated from the effects of disturbances in the financial markets, but
because the effects of disturbances in financial markets cannot be elim-
inated, they show up in the shadow price associated with the differential
between the financial and the commercial exchange rates. If the cost of
moving from one market to the other is high, this shadow price has to
move by more for a given disturbance, because only in this way can the
shadow price induce the flows of funds that ultimately neutralize the
effects of the original disturbance. Because the deadweight loss associ-
ated with the arbitrage flows is an increasing function of the differential
between the two exchange rates, a better separation of the two markets
might not improve welfare. In general, this consideration thus con-
tributes another argument against the use of dual exchange rate regimes.
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The effects of an anticipated future increase in domestic credit can be
derived from the requirement that no discrete jump in the financial
exchange rate should occur at the time that the increase in domestic
credit actually occurs. This requirement implies that the financial ex-
change rate has to jump at the time the news of the future increase in
domesticcredit policy is received. The exchange rate differential that is
then created leads immediately to capital outflows, the money supply
starts to fall, and the rate of depreciation of the financial exchange rate
becomes positive. The financial rate will then continue to depreciate
increasingly until the anticipated increase in domestic credit actually
occurs. At that point in time, the depreciation of the financial rate
becomes negative (that is, the financial rate appreciates), and it con-
tinues to be negative until the exchange rate differential disappears.

Because the domestic interest rate is equal to the international interest
rate, i*, plus the expected rate of depreciation of the financial rate, the
results on the effects of monetary policy have important consequences
for the viability and usefulness of dual exchange rate regimes. If the aim
of the dual exchange rate regime is to keep domestic interest rates below
international interest rates, the results shown in this section suggest that
an increase in the money supply (that is, an increase in domestic credit)
could achieve this objective only if it comes as a surprise; but even then
the effects would be only temporary. If a one-time expansion of domestic
credit was anticipated, it would have the undesired effect of raising
domestic interest rates initially. A continuously expansionary domestic
credit policy that was correctly anticipated would have no effects on
domestic interest rates in the long run either. Such a policy would lead
to a constant premium of the financial exchange rate that was just large
enough to induce arbitrage outflows that neutralized the effect of the
domestic credit expansion. Such a situation would be viable, but it would
also imply that the only effect of the dual exchange rate system was to
offer arbitrageurs the opportunity to make profits.

Similarly, if in response to an increase in international interest rates
the authorities tried to neutralize the effects of arbitrage flows on domes-
tic interest rates by increasing the rate of domestic credit expansion, the
differential between the two exchange rates would widen, thus increas-
ing the arbitrage flows. Any attempt by the authorities to conduct an
independent money supply policy would then lead to an unstable spiral
of depreciations of the financial rate and increasing arbitrage flows. A
dual exchange rate regime (with a fixed commercial exchange rate)
imposes, therefore, essentially the same constraints on the conduct of
monetary policy as a unified fixed exchange rate.
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V. Concluding Remarks

This paper has analyzed the consequences of incomplete market sep-
aration in dual exchange rate regimes by developing an explicit model of
the arbitrage flows that occur when the two exchange rates differ. While
it has often been argued informally that the differential between the two
exchange rates should not be allowed to become too large, it appears
that the consequences of arbitrage flows in response to the exchange rate
differential have not previously been analyzed formally within a macro-
economic framework.

The main result of the paper is to show that these arbitrage flows
would eliminate the exchange rate differential over time. This result is
in contrast to the existing literature in which there is no force that
reduces the exchange rate differential to enable it to settle down to any
value in the long run. However, the data on the Mexican dual exchange
rate market show that, in the absence of new shocks, the discount on the
financial exchange rate tends to decline over time. The experience of the
Belgian dual exchange rate regime, which has been in place for almost
forty years, also shows that the discount on the financial rate tends to
stay close to zero except in times of turbulence when devaluations of the
commercial rate are expected. The data from these two countries thus
support the framework proposed here.

An important corollary of the tendency of the two exchange rates to
converge is that any attempt by the authorities to neutralize permanently
the effects of these arbitrage flows would lead to an unstable situation.
The use of dual exchange rate regimes to offset permanently the effects
of permanent shocks should therefore not be attempted.

By using a simple macroeconomic model, the paper also analyzed the
effects of various disturbances on the exchange rate differential. An
unanticipated devaluation of the commercial exchange rate (or a fall in
the long-run equilibrium real exchange rate) would lead to an over-
shooting of (and thus to a discount on) the financial exchange rate if the
trade balance was sufficiently elastic with respect to changes in the
commercial exchange rate. An unanticipated increase in domestic credit
would always lead to a discount on the financial exchange rate; more-
over, this discount is an increasing function of the degree of severity of
the regulations that are used to keep the two exchange markets separate.

Because arbitrage flows link the two exchange rates, the financial
exchange rate, which is forward looking, reacts to the anticipation of
future disturbances. A future devaluation of the commercial rate or a
future increase in domestic credit would therefore lead to an immediate
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discount on the financial rate. This result is confirmed by the data for
Belgium, which show that the discount on the financial rate tends to
increase sharply before each devaluation of the commercial franc inside
the EMS.

APPENDIX

Derivations

The system of equations (5)-(7) in the text is recursive; the path of prices is
determined by equation (7) alone and acts as an exogenous, forcing variable in
the reduced system of equations (5) and (6). The particular solution for the two
variables F and e, therefore, contains not only a constant but also a term in [exp
(—at)]- The sum of the particular and the homogenous solutions for F; and e, can
therefore be written as

F=Ae ™+ F, =Ae ™+ Be *“+F (16)
e,=Ce ™ +e,,=Ce ™+ De *+c, (17)

where A, B, C, and D are constants to be determined by the initial conditions.
Equation (17) aiready uses the result that the stationary state implies that € = Z.

The Reaction of the Financial Rate
to a Devaluation of the Commercial Rate

To calculate the jump in the financial exchange rate that results from an
unanticipated devaluation of the commesxcial exchange rate by AT > 0 from ¢ to
¢’,itis convenient to assume that initiaily the economy was at a stationary state
with p =¢ — k. The particular solution (the last two terms in equations (16) and
(17)) has to hold at each point in time. Using this fact and the solution for the
price level p, = —Ace " + ¢’ — k in equations (5) and (6) yields

—BAc =aB — D/¢ (18)

—MNAC =—aD +AB/M. (19)
Solving equation (18) for B and substituting into equation (19) yields

—AAC = —aD + N —BAC +(D/$)/Ma (20)

D=MA5=¢MA5 (21)

1o te) 4T

where the second equality sign comes from the resuit that p = + (WM$)*% At
the time of the jump in the commercial exchangerate, the money supply is given
because it is a slowly adjusting variable. Since the system is assumed to start from
a stationary state, this implies that é,=0. Using this initial condition in the
complete solution for the exchange rate (17) yields

i~ —j.¢=wb. (22)

©International Monetary Fund. Not for Redistribution



DUAL EXCHANGE RATES 459

Combining equation (22) with equation (21) implies that the exchange rate at
time zero is given by

a B-—Ma ,.. -
€e (1 u)¢1—( M)ZAC CE (23)
or, since the financial rate was equal to ¢ before the devaluation,
2= B-Ma ] el 24
Ae=e—C= [¢l+( p)+l At (29)

Effects of a Change in the Equilibrium Real Exchange Rate

_The effects of a change in the equilibrium real exchange rate from kto k' by
Ak < 0can be calculated using equations (18)- (22), where A€ has been replaced
by — Ak. The only difference is in equations (23) and (24); the new steady rate
for the financial rate is still given by ¢, which implies that the initial value of the
financial exchange rate is given by

The initial jump in the ﬁnancial exchange rate is therefore given by
e E:_M_a_) _AR). (24a)
Ae =g, —C (1 o) ( )

The Effects of Domestic Credit Policy

__The effect of an unanticipated jump in domestic credit of ADC (from DC to
DC’) is more straightforward to calculate. In this case p =p =, and the partic-
ular solutions consist only of a_constant term. The initial condition in this case
is that Ae= —i —\[In (F— DC')~p]. From equations (16) and (17), this
implies

ADC x
— =pC. 25
" (25)
The initial jump of e: is equal to C; this implies that
— Rm. N
6p—C= ADC m (26)

Using . = (MM d)? yields equation (12) of the text.

Effects on the Initial Jump of the Financial Rate
of Making Evasion Activity More Costly

The effect of a change in the parameter ¢ on the absolute value of the initial
jump in the financial exchange rate that occurs in response to an unanticipated
devaluation of the commercial exchange rate can be calculatedrom text equa-

tion (10): 1+GL N L(L) v
aAe = (1B - aM|] [A ;)m] A ’ @)
1+« .

©International Monetary Fund. Not for Redistribution



460 DANIEL GROS

where the term («/p) in the denominator of equation (10) has been substituted
using the result u = (M$M)"%. The expression above can be simplified to

%‘%“"qm—am] [1+a(¥)mr[1+(m)a (ﬂf‘{)m] (28)

which is always positive.

REFERENCES

Adams, Charles, and Jeremy Greenwood, “Dual Exchange Rate Systems and
Capital Controls: An Investigation,” Journal of International Economics
(Amsterdam), Vol. 18 (February 1985), pp. 43-63.

Bhandari, Jagdeep S., and Bernard Decaluwe, “A Stochastic Model of Incom-
plete Separation Between Commercial and Financral Exchange Markets,”
Journal of International Economics (Amsterdam), Vol. 22 (February 1987),
pp. 22-55.

Cumby, Robert, “Monetary Policy Under Dual Exchange Rates,” Journal of
International Money and Finance (Guildford, Engtand), Vol. 3 (August
1984), pp. 195-208.

Dornbusch, Rudiger, “The Theory of Flexible Exchange Rate Regimes and
Macroeconomic Policy,” Scandinavian Journal o f Economics (Stockholm),
Vol. 78 (May 1976), pp. 255-75.

, “Special Exchange Rates for Capital Account Transactions,” NBER

Working Paper 1659 (Cambridge, Massachusetts: National Bureau of Eco-

nomic Research, July 1985).

Flood, Robert P., and Nancy Peregrim Marion, “The Transmission of Dis-
turbances Under Alternative Exchange Rate Regimes with Optimal Index-
ing,” Quarterly Journal of Economics (Cambridge, Massachusetts), Vol. 97
(February 1982), pp. 43-68.

Frenkel, Jacob A., and Assaf Razin, “The Limited Viability of Dual Exchange
Rate Regimes,” NBER Working Paper 1902 (Cambridge, Massachusetts:
National Bureau of Economic Research, April 1986).

Lanyi, Anthony, “Separate Exchange Markets for Capital and Current Trans-
actions,” Staff Papers, International Monetary Fund (Washington), Vol. 22
{November 1975), pp. 714—-49.

Lizondo, José Sail, “Exchange Rate Differential and Balance of Payments
Under Dual Exchange Markets” (unpublished; Washington: International
Monetary Fund, 1984).

, “Unitfication of Dual Exchange Markets,” Journal of International Eco-
nomics (Amsterdam), Vol. 22 (February 1987), pp. 57-77.

Reding, Paul, “Interest Parity in a Two-Tier Exchange Rate Regime: The Case
of Belgium 1975-84,” Cahiers de la Faculté Des Sciences Economiques et
Sociales de Namur, Serie Recherche No. 65 (March 1985).

©International Monetary Fund. Not for Redistribution



Costly Trade Liberalizations

Durable Goods and Capital Mobility
GUILLERMO A. CALVO*

The social costs of a temporary liberalization policy in the context of an
economy with infinitely lived individuals and no intertemporal consump-
tion substitution are studied. Importable goods, however, can be stored,
and storability is the central source of distortions. Possible welfare costs
of the induced inventory accumulation are shown to be significant. It is
also argued that temporariness is formally equivalent to ““lack of credi-
bility.” Because international capital mobility is the vehicle that magnifies
these distortions, the results suggest that an optimal trade liberalization
without full credibility could call for controls on international capital
mobility.

Tl-us PAPER DISCUSSES some simple examples intended to develop
intuition about the costs of a temporary trade liberalization policy
or, what amounts to very much the same thing, the costs of policies that
are expected to be temporary. The motivation for this line of research is
the observation that policies fall into the ““temporary policy” category
any time that their credibility is less than perfect. Because perfect cred-
ibility is likely to be more the exception than the rule, it follows that the
case of temporary trade liberalization should be more relevant for actual
policymaking than the free-trade-forever paradigm that has played such
a central role in trade theory.

As elaborated in a previous study (Calvo (1987)), some of the costs of
temporary policy are due to the intertemporal substitution in consump-

* Mr. Calvo is Professor of Economics and Co-Director of the International
Economics Research Center at the University of Pennsylvania and holds a Ph.D.
from Yale University. This paper was written while he was a visiting scholar in
the Research Department,
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tion that it generates. In contrast, the present paper will completely
ignore those effects by assuming that there is no intertemporal substi-
tution of that kind; instead, it will be assumed that consumption goods
are durable and storable, thus opening the door for “supply-side” inter-
temporal substitution.

The examples assume the existence of a representative, infinitely lived
individual; there are two goods-—exportables and importables—and the
economy is endowed with a fixed amount of each. Most of the paper
assumes that consumption takes the form of importable goods, although
extensions to fixed proportions are discussed. Moreover, the country is
assumed to be “small”’ in both goods and capital markets; the latter are
perfectly competitive. To highlight the role of durability, it is further
assumed that individuals always choose a constant consumption path so
that, given wealth, consumption is not affected by changes in rates of
interest.

Section I discusses the basic and simplest example, in which goods are
perfectly durable and storable at no cost and in which trade liberalization
isannounced at time zero (“initial time”) and is expected to be instanta-
neously reversed. This case is that of “one-instant liberalization”—a
policy that is costly because it leads the private sector to accumulate
inventories in anticipation of the future tariff. More interesting, how-
ever, is that these costs (measured as the proportional loss of consump-
tion in relation to free trade) could be quite significant. The model is
extended in Section II to consider finite-horizon liberalizations and im-
perfect durability and to allow for the consumption of exportable goods.
It is shown that the quantitative results are not significantly changed.

A common feature of the above examples is that they imply unrealis-
tically high inventory levels, in part because of the assumption that the
economy can accumulate indefinitely large amounts of inventories at a
point in time at no extra cost. Section III deals with this issue by dis-
cussing the implications of quantitative constraints and of storage costs.
Examples are given to show that the presence of the latter succeeds in
lowering the ratio of inventories to gross national product (GNP) to
more realistic levels, but still the cost of the liberalization policy con-
tinues to be sizable. The reason is that, although storage costs help to
reduce the social opportunity costs associated with speculative inventory
accumulation, such costs contribute significantly to the total cost of
temporary policy.

In Section IV the paper closes with some brief notes on temporariness,
credibility, and capital mobility.
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I. The Basic Model: One-Instant Liberalization

Assume that the economy is populated by identical individuals, each
of whom receives an exogenous path of “‘mana-type” income in terms of
exportable goods. Utility, however, depends only on the consumption
of importables (extensions are discussed in Section II). For the sake of
contrast with a previous study (Calvo (1987); see also Section IV), it is
assumed that there is no intertemporal substitutability and that, there-
fore, in the absence of uncertainty (as assumed in this paper), consumers
choose a level of consumption that is constant over time.

Individuals are perfect competitors in goods and bond markets. For
simplicity, it is assumed that the terms of trade are constant—and equal,
by normalization, to unity—and that the rate of interest r (that is, the
own-rate of interest of tradable goods in international markets) is a
positive constant through time. Furthermore, it is assumed that con-
sumer goods can be stored with no direct cost to the consumer and are
perfectly durable. These assumptions will be relaxed in Sections II
and I1I.

The domestic relative price of importables, in terms of exportables, is
denoted by p, which will differ from unity because of tariffs (p — 1 = the
tariff rate). It is assumed that the proceeds of the tariff are given back
to the public in a lump-sum (egalitarian) manner.

The “present” is time r = 0. The experiment examined in this section
consists of setting the tariff equal to zero for ¢ =0, with the under-
standing (or the expectation) that it will be greater than zero (and
constant) forever after. In other words, this is a case of a “one-instant”
trade liberalization. Thus, more formally,

po=1 (la)
Di=D, fort >0, (1b)

where p is a constant greater than unity.

Under the present circumstances, it is clear thatif a utility-maximizing
individual purchases inventories of importable goods at ¢ =0 (denoted
by Z), he will plan to consume from his stock until it becomes depleted.
Moreover, it is also clear that after ¢t = 0 he would have no incentive to
accumulate stocks any further because the interest rate is positive and p
is expected to be constant.!

' This, incidentally, shows that if p is expected to be always constant (that is,
including t = 0), then there would be no incentive for storing impoitable goods.
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Thus, without loss of generality, the relevant budget constraint for the
representative consumer may be expressed as follows:

K+Y+G—Z—pcje"’dr=0, (2)

where r is the own-rate of interest on exportables; K, Y, and G, also in
terms of exportables, denote the present values of the initial holdings of
the international bond, claims on future endowments of the exportable
good, and (tariff-related) government lump-sum transfers, respectively;
¢ stands for the constant level of consumption; and r denotes the time at
which the stock of importables, Z, is depleted. The integral in equation
(2) runs from time because, as noted before, the individual is not going
to import anything until his stock of importables reaches zero. Subse-
quently, he will import only what he requires for consumption.

Perfect durability implies that the inventory depletion time, 7, satisfies

=2 3)
Hence, by equations (2) and (3),

MK +Y+G)—clx +pe ™) =0, @

where x is the product of the rate of interest, », and the inventory
depletion time, T; that is,

x=rr. (5)

It is assumed, of course, that the representative individual attempts to
maximize his consumption level, ¢, subject to his budget constraint,
equation (4). This assumption obviously leads him to choose r so that,
by equation (5), the associated x maximizes

x +pe™~. ©6)
Thus, x is set such that
e"=p. (7

Hence, by equations (5) and (7), the individually optimal value of 7 is
determined solely by r and p, and it is positive if and only if p > 1 (that
is, the future tariff is positive).

Now, given the assumption about the distribution of the tariff pro-
ceeds, one has

G=(p- l)éfe'"dt, (8)
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Table 1. Costs of Liberalization, Variable 1T
(In percent)

Price, p =0 rT =004 rT=0.12 rT=0.2
1.03 0.04 0.04 0.04 0.04
1.27 2.57 2.47 2.29 212
1.60 8.68 8.36 7.71 7.21
2.20 19.55 18.92 17.73 16.59
2.89 28.94 28.12 26.53 25.00
3.40 3412 33.23 31.48 29.78
4.00 38.88 37.94 36.08 34.25

® Corresponds to ¢ (Section I}).

where a circumflex (*) on a variable denotes the equilibrium market
value. Because each individual is identical, however, ¢ = ¢, and from
equations (4), (5), (7), and (8) one has

r(K+Y)

logp+1p° ©)

¢ =

Clearly, a planner who maximizes welfare of the representative indi-

vidual will choose c to be constant and equal to 7(K + Y). Thus, it is
natural to define the cost of the present policy, ¢, as follows:

é
=1- ‘ 10
GI=g r(K+Y) ao)
Hence, by equations (9) and (10), one has
1
d)-l_logp+1lp‘ (1)

An attractive feature of the present case is that the cost of the policy is
merely a function of p; that is, it does not depend on the interest rate.’
Table 1 (second column) displays the value of ¢ forsome relevant values
of p when rT = 0. Note that the 1 percent cost mark, a relatively large
number in this literature (see Harberger (1959)), is quickly reached
when the import tariff (p — 1) is less than 27 percent. As indicated in
Table 2 (last column), however, the value of 7 is also very sensitive top,

2 The calculations wouid also apply to an economy that produces the import-
able good, such that the output of exportables and importables is not affected by
the tariff.
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Table 2. Inventory Depletion Time, t

(In years)

Price, p p=0.1 p=0.5 p=1.5 p=25 p=0cen

1.03 0.07 0.24 0.44 0.53 0.73
(0.07) (0.23) (0.44) (0.56) (0.74)

1.27 0.50 1.99 3.58 4.27 5.97
(0.60) (2.14) (3.70) (4.33) (5.82)

1.60 1.07 3.92 7.05 8.39 11.75
(1.32) (4.23) (727) (8.37) (10.73)

2.20 1.79 6.57 11.80 14.08 19.55
(2.53) (7.75) (11.79) (13.15) (15.86)

2.89 2.41 8.84 1592 18.95 28.94
(3.79) (10.57) (15.00) (16.35) (18.53)

3.40 2.78 10.20 18.36 21.85 34.12
(4.65) (12.17) (16.59) (17.87) (20.16)

4.00 3.15 11.55 20.79 24.75 39.89

(5.57) (13.67) (17.96) (19.15) (21.18)

Note: It is assumed that r =0.04 per year. Numbers in parentheses indicate
the ratio of inventories, Z, to annual GNP at time zero, which equals r (K + Y).
? Corresponds to perfect durability; that is, 3 =0,

implying perhaps implausibly long periods before the stock of import-
ables is totally depleted and unrealistically high ratios of inventories to
GNP. These limitations, and common sense as well, dictate that the
model be extended to account for realistic features such as imperfect
durability.

II. Imperfect Durability, Finite Liberalization,
and Consumption of Exportable Goods

An easy extension of the above results is to assume that the liberaliza-
tion lasts for T > 0 periods. It is quite intuitive that individuals will wait
until time ¢ = T before storing importable goods. At that point they will
solve exactly the same problem as discussed in the previous section,
except that now the inefficient accumulation of inventories happens at a
later time, so one would expect the cost of liberalization to be lower than
before. In fact, if the cost of this policy is defined as earlier, and denoted
by ¢, one can show that

1
e T(1-¢)+1—-eT

br=1- (12)
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Clearly, &7 is a function of the product rT". Table 1 shows some relevant
numbers for this relationship.3 To confirm the intuition, the picture that
emerges shows that costs are smaller than if T = 0.* Most important, the
quantitative significance of the costs is not shown to be substantially
diminished.

A slightly less obvious extension would be to allow for imperfect
durability. Consider, for example, the case in which durable goods de-
preciate at the constant rate 8 =0. Clearly, equation (3) becomes

Fem-1)=2 (3a)
hence, equation (4) becomes

r(K+Y +G)—c[r(e”—1)/3+ pe""]=0. (4a)

Thus, consumption maximization is equivalent to minimizing the brack-
eted expression in equation (4a) with respect to =, which yields

_logp
T=gatl (13)
An implication of the above analysis is that
oT -
e — + 1
68/1 @®+r) (14)

Consequently, if equation (14) is evaluated at 8 = 0 (the case of perfect
durability) and » = 0.04 per year is assumed, it follows that a 1 percent
per year increase in the rate of depreciation results in a 25 percent
shortening in the depletion time of inventories, t. This relationship
shows, in the simulations exhibited in Table 2, why there is such a sharp
decrease in the depletion time as 8 is increased above zero—the case of
perfect durability.

Denoting by ¢° the cost of a one-instant liberalization policy (that is,
equation (1)) when the rate of depreciation is 3 >0, by equations (8),
(4a), and (13) one obtains®

3Note that if r =0.04 per year, Table 1 covers the cases of T=0, 1, 3, and 5
years.

4This would not necessarily be so, however, if there were some intertemporal
substitutability (Calvo (1987)).

* Costs are measured as in equation (10), with é standing now for the equi-
librium consumption level when inventories depreciate at the rate 3.
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1
pv(l*p)(p % 1) -p— (p _ 1)/p L(1+1p) *
where p is the ratio of the rate of interest, r, to the rate of depreciation,
9; that is,
p=r/d. (16)

$P=1-— (15)

Thus, contrary to the results of Section I, costs are a function of the ratio
of the rate of interest to the rate of depreciation.

Notice that, given r, there is no a priori reason to expect the cost to
be a monotonic function of durability. When goods are instantly perish-
able (8— =), costs would be zero because there will be no inventory
accumulation; but if stocks of durable goods reproduce themselves at the
rate r (that is, 8 = —7r), then, once again, costs would be zero because the
economy as a whole would be indifferent between holding a foreign
bond and carrying inventories of importable goods. Because intermedi-
ate cases exhibit positive costs, it follows that it would not be possible to
say in general whether more durability would increase or decrease the
costs of a trade liberalization policy such as that specified in equation (1).

In Table 2 one sees a sharp fallin the depletion time, 7, and in the ratio
of inventories to GNP with respect to the case of perfect durability,
making the results somewhat more realistic. In Table 3 one notices that,
even when a wide variety of depreciation rates is tried (if the annual
r = 0.04, the simulations cover the cases of & = 0.4, 0.08, 0.027, 0.016,
and O peryear), the 1 percent cost mark continues to be reached in most
cases when the tariff (p — 1) is less than 30 percent. Furthermore, costs
of more than 10 percent are still quite possible except for the rather
extreme case in which durable goods depreciate at the rate of 40 percent
per year (see the column corresponding to p =0.01 in Table 2; for this
computation it is still assumed that r = 0.04 per year).

Finally, the assumption that only importable goods are consumed
domestically is relaxed. A simple way to do this is to assume that individ-
uals consume both goods in fixed proportions.® Thus, if the ratio of the
consumption of exportables to the consumption of importables is «, the
budget constraint (2) becomes

K+Y+G—Z—c(pe"+a)r=0. (2a)

Hence, if in this case the costs under perfect durability are denoted by
®(a), one can show, on the basis of equations (3), (4), and (2a), that

°Given the purpose of this paper, this assumption is much less restrictive than
it sounds; in allowing for substitutability between importables and exportables,
one would imply the existence of gains from trade—from which the present
paper is trying to abstract.
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Table 3. Costs of Liberalization, Variable Durability
(In percent)

Price, p p=0.1 p=05 p=15 p=2.5 p=9o*
1.03 0.00 0.01 0.03 0.03 0.04
1.27 0.27 0.97 1.66 1.94 2.57
1.60 1.13 375 6.06 6.90 8.68
2.20 340 10.29 15.20 16.73 19.55
2.89 6.58 17.80 24.37 26.15 28.94
3.40 9.00 22.81 29.92 31.68 3412
4.00 11.83 28.05 33.56 36.97 38.89

? Corresponds to perfect durability; that is, 3 =0.

l+a

cl)(m)=l_logp+1/p +a’ ()
which, as expected, reduces to ¢ in equation (11) when « = 0. Clearly,
costs are a decreasing function of a. As shown in Table 4, however, costs
continue to be sizably large, even when individuals are assumed to

consume equal values of importable and exportable goods.

II1. Quantity Constraints and Direct Costs

The numerical examples presented thus far are not yet fully persuasive
because they tend to imply levels of inventories that are several times
annual GNP. Without this enormous accumulation of inventories, costs
would probably not exceed the usual 1 percent or 2 percent levels.

The equilibrium level of inventories may change substantially if the
accumulation of inventories is quantity constrained. Quantitative limits
could be due to the existence of physical constraints, such as maximum

Table 4. Costs of Liberalization, o =1
(In percent)

Price, p (1) ZIir(K +Y)
1.03 0.02 0.74
1.27 1.30 5.89
1.60 4.53 11.21
2.20 10.83 17.58
2.89 16.91 22.04
3.40 20.57 2430
4.00 24.14 26.30

Note: The last column assumes that r = 0.04 per year.
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port capacity, or to the existence of import quotas. The first type of
constraint is likely to play some role under extreme circumstances, but
it would probably be difficult to argue that, as a general rule, physical
constraints will be the dominant force in limiting the size of inventories
of international goods.” The second possibility, quotas, is only one of the
policies that could be employed to reduce the costs of the lack of a stable
tariff policy and therefore does not affect the relevance of the previous
results.®

Another important factor that may have a sizable effect on the level
of inventories and social welfare is the existence of direct costs of holding
inventories—for example, warehousing costs. Consider a case in which
the cost of accumulating a stock of inventories Zis BZ, where 3 = 0. The
budget constraint for the representative individual becomes

r(K+Y+G)—rZ(i+B)—cpe " =0. (4b)

For the sake of brevity, one-instant liberalization policy such as in equa-
tion (1) will be examined when goods are perfectly durable. Recalling
equations (3) and (8), and the procedure followed in Section I, one
obtains the followingexpression for the cost of policy (1)—-defined in the
same manner as in the introduction to the paper:

i
! 1+ B)llogp +1Vp —log(1+ )}’

The inventory depletion time, =, however, satisfies

T:logp-lf:g(HB)_ (19)

Table 5 shows results of some experiments in which 8 was chosen high
enough so that the ratio of inventories to GNP is approximately equal to
unity—a substantial reduction with respect to the corresponding num-
bers in Table 2. Note, first, that the required B is very large relative to
the tariff-related gross revenue per unit of inventories (p — 1). Second,
despite these enormous disincentives, the welfare cost hovers very near
the 1 percent mark for a 27 percent tariff, and quickly rises above it.
Finally, note that the depletion time of inventories, 7, is always less than
five quarters.

(18)

7 A more plausible constraint would be international credit market rationing.
This aspect will not be examined here, however, because the focus of the paper
is on the harmful effects of capital mobility when it is combined with the exis-
tence of storable goods; rationing, of course, represents a constraint on capital
mobility.

®1n this respect note that, in any application of the “‘quotas solution,” the
cost-reducing effect of a quota would have to be weighed against the rent-seeking
costs that it may generate (Krueger (1974)).
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Table 5. Costs of Instant Liberalization when ZJ1(K +Y) =1

Cost
Price, p B (percent) T
1.27 0.22 0.95 1.00
1.60 0.53 2.41 112
2.20 1.11 4.51 1.04
2.89 1.77 7.06 1.06
3.40 2.25 9.30 112
4.00 2.82 11.57 115

Note: 7 is number of years; r =0.04 per year.

The main lesson from these experiments is that, although direct costs
of holding inventories may induce a drastic reduction in their size and
therefore result in a sharp decrease in the total opportunity cost of the
funds devoted to acquire them (in previous sections, the only source of
costs), the total costs, including direct costs, may still be quite sizable.

IV. Reinterpreting the Results: Credibility

The above framework is general enough to give some insight into the
costs of credibility as regards liberalization policy. In common parlance,
expressions such as “incomplete credibility’ of policy are used to denote
situations in which the public believes that there is a positive probability
that policy announcements will not be carried out. Consequently, a
policy that is not fully credible is one that elicits the expectation that it
is going to be modified in the future. With this interpretation in mind,
therefore, the examples in previous sections would correspond to situ-
ations in which the free-trade policy is not credible, and the public
expects that it will be replaced by a constant-tariff policy after time 7.

Obviously, the behavior of the economy during the transition (from
zero to T) will be the same as in the previous examples. Furthermore,
the actual cost of the noncredible liberalization policy would also be the
same if inventories cannot be resold in international markets, and if a
constant permanent tar1ff policy was expected after time 7. Under these
circumstances, let us consider the interesting case in which policymakers
announce a free-trade-forever policy beginning at time zero, but, before
time 7', the public does not believe in its continuation after time 7 (the
next elections, say), when they expect (with probability 1) that a con-
stant and permanent tariff will be imposed. Furthermore, assume that if
the public sees free trade continuing after time 7, their disbelief will
vanish altogether, and full credibility in the free-trade-forever policy will
be ensured. Clearly, therefore, a free-trade-forever policy will be associ-
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ated with exactly the same paths and the same welfare costs as in our
examples. This illustrates the central point of the paper: a trade liberali-
zation policy that is not fully credible may be costly, and its costs may not
be negligible, particularly when they are compared with the usual esti-
mates for the gains from trade.®

In closing, I wouldlike to stress an obvious but important point. In the
models developed here the distortions of credibility or temporariness
were shown to be harmful because it was assumed that capital was
perfectly mobile. In the context of the models, if there were no interna-
tional capital mobility, the accumulation of inventories simply could not
occur, and hence the social costs would be nonexistent. This observation
provides some grounds for controlling international borrowing and lend-
ing during a trade liberalization program that is not fully credible. Such
control could be accomplished by the sheer imposition of quantity con-
trols (for example, quotas on durable goods or on foreign borrowing) or
by a tax on international capital mobility. When credibility is at stake,
however, there is a case for preferring direct quantity controls over
taxes, since the latter require a good knowledge about the exact nature
of the credibility problem. In the examples given here, for instance, the
policymaker should be able to ascertain the expected future tariff,p — 1,
and the expected timing ofits implementation, 7. This information is not
required for quantity constraints. '
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Financial, Exchange Rate, and Wage
Policies in Singapore, 1979-86

ICHIRO OTANI and CYRUS SASSANPOUR*

The unique aspects of Singapore’s financial, exchange rate, and wage
policies during the period 1979-86 are discussed. A simple short-term
model is formulated and estimated, and various policy simulations con-
ducted, to quantify the impact of alternative policies on major macro-
economic variables. It is found that the wage policy pursued by the author-
ities in the early 1980s played a significant role in influencing output and
prices and that an appropriate wage policy is complementary to exchange
rate policy in maintaining external competitiveness in Singapore.

SINGAPORE’S recent experience with the conduct of financial and ex-
change rate policies suggests that the authorities’ ability to imple-
ment an independent monetary policy has been constrained. Because
the economy is small and highly integrated with international markets,
movements in the money supply have been influenced significantly by
developments in the external sector, and domestic interest rates have
been determined largely by foreign rates.! At the same time, the author-
ities’ exchange rate policy has been geared toward the often conflicting
objectives of mitigating external inflationary pressures and sustaining
economic activity by increasing external competitiveness.

The cornerstone of financial policies in Singapore has been budgetary
discipline, evidenced by the government’s budget surpluses that have
been recorded every year since the late 196®s. These surpluses have been

*Mr. Otani, Senior Economist in the Research Department when this paper
was written, is now Chief of the English Division m the IMF Institute. ?—le
is a graduate of the University of California, Berkeley, and the University of
Minnesota.

Mr. Sassanpour, an Economist in the Middle Eastern Department, received
his doctorate from Brown University.

'Edwards and Khan (1985) found that over 90 percent of movements in
domestic interest rates in Singapore were explained by changes in foreign rates.
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substantially augmented by savings generated by the social security
scheme (Central Provident Fund) and government-controlled financial
institutions (for example, the Post Office Savings Bank), which have
been deposited in government accounts with the Monetary Authority of
Singapore (MAS). Consequently, government financial operations have
drained liquidity from the banking system, creating persistently tight
liquidity conditions.

Because the banking sector has easy access to international capital
markets, the tight conditions of domestic liquidity have been eased by
the inflow of funds from abroad. In the process, the authorities have
provided domestic liquidity to the banking system by purchasing foreign
exchange from, or arranging swap transactions with, the commercial
banks.? As a result, the short-runincreases in the net foreign assets of the
MAS have been closely associated with increases in government deposits
with the MAS. Reflecting these financial policies, monetary aggregates
have exhibited significant short-term fluctuations, but over the longer
run the upward trend in foreign assets has sustained the underlying
growth of domestic liquidity.

Exchange rate movements have reflected the authorities’ reserve man-
agement policies. During 197984, increases in foreign reserves were
rather moderate, and the effective exchange rate of the Singapore dollar
appreciated substantially.® Since early 1985, however, the level of re-
serves has risen sharply, and the effective exchange rate depreciated
markedly, reversing most of the appreciation that had taken place
earlier.

Tobenefit from the emerging pattern of external demand, the author-
ities pursued a high wage policy during 1979-85 with a view to inducing
a shift in production away from labor-intensive to capital-intensive and
“high-tech” activities. During this period labor costs increased at an
annual average rate of 15 percent as nominal wages increased rapidly
and the employers’ (as well as workers') contributions to the Central
Provident Fund were raised significantly. This wage policy had important
implications for Singapore’s external competitiveness and, thus, for eco-
nomic activity. During the first half of the 1980s, Singapore’s external
competitiveness, measured in relative unit labor costs adjusted for the

?Under these swap arrangements, the MAS typically purchases foreign ex-
change from commercial banks at the prevailing spot exchange rate with the
provision to unwind the swap on a future date at a rate determined at the time
of the arrangement.

*This rate is defined as a weighted average of the bilateral exchange rates
between the Singapore dollar and the currencies of Singapore’s major trading
partners and competitors.
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exchange rate, deteriorated by more than 60 percent, contributing to the
slowdown in economic activity and to the severe, but short-lived, re-
cession in 1985-—the first decline in more than two decades. In 1986,
concerned with the loss of external competitiveness, the authorities im-
plemented several measures to reduce labor costs, including imposing
limits on nominal wage increases and reductions in contributions to the
Central Provident Fund. The reduction in unit labor costs, together with
the depreciation of the Singapore dollar, helped to regain some of the
lost external competitiveness and contributed to economic recovery.

Although the causal links between key macroeconomic variables de-
scribed above have been well identified, there has been little attempt to
formalize such relationships.* The present paper is an attempt to fill this
gap. The major objectives are to analyze transmission processes and to
quantify the importance of alternative policy instruments in influenc-
ing key macroeconomic variables, including output, prices, the ex-
change rate, and foreign reserves. For this purpose, a simple short-term
model is formulated and estimated, and various policy simulations are
conducted.

The remainder of the paper is organized as follows. Section I discusses
the underpinnings to the specification of the model, taking into account
the unique features of the Singapore economy. Section II presents the
estimates of the behavioral equations, and Section III analyzes the sim-
ulation results based on alternative policy scenarios. Section IV makes
some concluding remarks and draws policy implications for macro-
economic management in Singapore. Data sources and definitions are
given in the Appendix.

I. Model Specification
In this section a simple macroeconomic model is formulated to de-

scribe the movements of foreign reserves, the exchange rate, prices, real
output, and government revenue and expenditure.

Foreign Reserves
Because financial operations have consistently resulted in a significant
drainage of liquidity, as explained earlier, a familiar feature of financial

operations in Singapore has been increases in net foreign assets to elim-

‘Different aspects of financial and exchange rate policies in Singapore have
been reviewed by studies contained in Singapore (1981).
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inate the domestic excess demand for money. To describe this aspect of
adjustment, we assume that actual holdings of real money balances
(M/P) adjust with a lag to the difference between the desired holdings
(M/P)* in the current period and the actual holdings in the previous
period.’ The rationale behind this equation is that, if the current demand
exceeds the actual holdings in the previous period, the public adjusts its
holdings by adding to its balances, and vice versa. This partial adjust-
ment mechanism, expressed in terms of natural logarithms, can be de-
scribed as

Aln (M/P), = k [In (MIP){ — In (M/P),_], (1)

where k is the coefficient of adjustment and is expected to be positive
and less than unity, and A is the first-difference operator.

The demand for real balances is specified as a function of real output
(Y) and the domestic interest rate (r,), with the latter measuring the
opportunity cost of holding money:

In (M/P) = ao+ o, In Y, + an(ra),, 2)

where o denotes the income elasticity and is expected to be positive, and
az is the semi-interest-rate elasticity and is expected to be negative.

From the money supply identity, changes in the stock of money are
equal to the sum of changes in net foreign assets (R) and changes in net
domestic assets (D):

AM,= AR, + AD.,. (3)

This relation can be log-linearized about the sample means and ex-
pressed in terms of the rate of change of variables in real terms as

Aln (M/P), = mo+ my Aln (R/P),+ m, Ald (D/P),, ()

where m, = (R/M) and m, = (D/M) are, respectively, ratios of the sam-
ple means of net foreign assets and net domestic assets to the money
supply, lagged by one period.

Substituting equations (2) and (4) in equation (1) and rearranging
terms result in an equation that expresses the rate of change of net
foreign assets in real terms as a function of variables in the demand for
money equation, the lagged level of real balances, and the rate of change
of domestic assets in real terms:

*In analyzing the money demand in Singapore, Khan (1981) found that the
empirical results rendered considerable support for this type of dynamic
specification.

©International Monetary Fund. Not for Redistribution



478 ICHIRO OTANI and CYRUS SASSANPOUR

Aln (R/P), = (mg + kog)/my + kay/my InY,+ kaa/m, (ry),
— kim, In (M/P),_, — my/m, Aln (D/P),. (5)

According to equation (5), reserve accumulation occurs as long as the
demand for money is left unsatisfied at the beginning of the period and
is not met by domestic credit creation during this period.®

Exchange Rate

Exchange rate policyin Singapore should be viewed as an integral part
of the authorities’ financial management. By providing domestic li-
quidity to the commercial banks through swap arrangements or outright
purchases of foreign exchange, the authorities have accumulated foreign
assets to relieve the upward pressure on the exchange rate. At the same
time, however, the authorities have had to consider the implications of
the intervention policy for monetary stability and thus face a trade-off
between the exchange rate and monetary objectives.’

It may be argued that the change in the exchange rate is a function of
the gap between the authorities’ desired level of the exchange rate (E%)
and the actual rate prevailing in the preceding period (E.-,), as shown in
equation (6):

Aln E,=&[In Ef~In E,_)], (6)

where ¢ is the adjustment coefficient and is expected to be positive and
less than unity; E is defined as the value of the domestic currency in
terms of the foreign currency, such that an increase in E denotes an
appreciation of the Singapore dollar.

The desired level of the exchange rate in a given period is assumed to
be set by the authorities, who take into consideration the ratio of foreign
assets to total assets at the end of the preceding period. As the level of
foreign assets increases relative to domestic assets, reflecting the sales of
domestic currency to the banking system, the desired level of the ex-
change rate would be lowered, other things being equal. In addition, the
desired level of the exchange rate is assumed to respond to the discrep-
ancy between the foreign inflation rate (II;) and the domestic rate (11),
with the lagged exchange rate as an anchor. This inflation rate differen-

$This formulation is consistent with the monetary approach to the balance of
payments, as highlighted by Frenkel and Johnson (1976) and International Mon-
etary Fund (1977), and as applied to small open economies by Otani and Park
(1976) and Sassanpour and Sheen (1984).

7 Branson (1981) emphasized the importance of this type of trade-off facing the
policymakers in a small open economy such as Singapore.
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tial can be interpreted as an indicator representing the premium or
discount on the Singapore dollar, or as the expected rate of change in the
exchange rate:®

In E:d: Bo+ B In (RfD):—l + B, [(Hf_ H)t +In EI—I]! (7)

where $, is expected to be negative and B, to be positive. In this equa-
tion, if the role of foreign reserves becomes negligible in the authorities’
exchange rate policy, the desired level of exchange rate would be influ-
enced more by purchasing power parity, and thus the value of 8, would
be close to unity. In this case, the real exchange rate would be constant
in the long run. In contrast, if the role of foreign reserves becomes
significant, B2 would be close to zero, and the real exchange rate may not
be constant in the long run.

Combining equations (6) and (7), we can express the dynamic adjust-
ment of the exchange rate as

Aln E, = &By + ¢B, In (R/D),-, + ¢, (I, — IT),
+(B2— ) InE.,. 8

This functional specification is the authorities” reaction function and
reflects their foreign reserve management policy as well as other factors
influencing the exchange rate.’

Prices

The wholesale price index in Singapore, which is composed entirely of
price indices of traded goods, reflects price developments in the world
markets as well as movements in the exchange rate. Therefore, vari-
ations of the wholesale price index (P,) are specified as a function of
changes in import prices (P,,) and export prices (P,), both denominated
in terms of domestic currency:

Aln (Plv)l: wl}+ Wy Aln (Pm)-' + W, Aln (px)u (9)

® Had information been available on the premium or discount of the Singapore
dollar in relation to the currencies of Singapore’s major trading partners and
competitors, such information could have been used in place of the inflation rate
differential. This information is availabie, however, only for the exchange rate
between the Singapore dollar and the U.S. dollar.

Equation (8) could be only one of many plausible specifications to represent
the authori'ties’ reaction function. It is not the purpose of this paper, however,
to identify their true reaction function; such an attempt would require testing
alternative reaction functions.
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where w, and w», respectively, measure the contribution of import and
export prices to changes in P,. Both P,, and P, are exogenously deter-
mined world market prices of Singapore’s imports and exports, adjusted
for the exchange rate."

The rate of change in the consumer price index—II = Aln P—has
diverged from that in the wholesale price index, mainly because of
changes in prices of nontraded goods in response to domestic demand
and supply conditions. Thus the rate of change in the consumer price
index is specified in equation (10) below as a function of the excess
supply of domestic liquidity, which may serve as a counterpart to excess
demand for nontraded goods. The domestic rate of inflation is also
expected to respond positively to the excess of real output above its
potential level. The potential output path, in logarithms, is defined as
Yoe*?, where Y, is the initial output level, p is the potential (or steady-
state) growth rate, and 7 is the time-trend term. In addition to demand
and supply forces described above, the rate of change in the wholesale
price index is included as an explanatory variable to capture the influ-
ence of traded-goods prices on the consumer price index:

Aln P, = v:[In (M/P)_, — In (M/P){]
+ v, In (Y/Yoe*”), +v; Oln (P,),, (10)

where vy, vy,, and -y; are expected to be positive. Combining equations (2)
and (10) and rearranging terms result in

Aln P,= —(’YI oo + Vzln Yg) + Y1 lﬂ (M/P)y—]
+(a—yio)InY— yiaz(ra)
+v:Aln (P) — .1 T. (11)

Real Output

Given the openness of the economy and the limited size of the domes-
tic market," overall economic activity in Singapore is dominated by the
activity in the external sector, which in turn is influenced in large part
both by external demand conditions for Singapore’s output and by do-

“Thatis, P,, = P4/E and P, = P}/E, where P}, and P} are world market prices
of imports and exports, respectively.

' The value of Singapore’s exports has averaged about 140 percent of gross
domestic product (GDP) in recent years.
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mestic supply factors. As a result, the behavioral equation for real out-
put needs to be derived from the demand and supply functions.

Theworld demand for Singapore’s output could be posited as a func-
tion of the world real income (Y *) and the real exchange rate, represent-
ing the ratio of Singapore’s output price relative to that of its competitors
in the world market (E- P/P*):12

InY!=M+XInY +A;ln (E- P/P*), (12)

where A, is assumed to be positive and A; to be negative.
The supply of output in the short run is assumed to depend on the
inverse of real wages (P/W) and the utilized capital stock (UK).

In Y; =35, + 8, In (P/W), + 8; In (UK), (13)

where 8, and 3; are expected to be positive. Solving equation (13) for P,
substituting the solution in equation (12), and assuming that the actual
output equals the demand, we derive the output equation as

InY,=dp+ ¢ InYY + 4z In(E: W/P*),+ {3 In (UK),, (14)
where
_Md—Asdy __Mdy __Nsd _ "M\
o7 Ba—Ny TN 2T\ TN

Given the sign conditions in equations (12) and (13), s and is; are
expected to be positive and 1, to be negative. The term E - W/P* is an
indicator of external competitiveness and, for estimation purposes, is
proxied by the relative unit labor costs adjusted for the exchange rate
(E-RULC), where RULC is the ratio of Singapore’s unit labor costs to
that of its major trading partners.' The utilized capital stock is proxied
by the real value of bank credit extended to the private sector (C,/P)."*
The first difference of equation (14), together with the proxy variables
discussed above, yields the following equation:

Aln Y, =1 Aln Y* +, Aln (E - RULC), + 43 Aln (C,/P)..  (15)

?The domestic consumer price index was used as a proxy for the GDP de-
flator; although the latter would have been more appropriate in this equation,
the former was chosen to limit the number of endogenous variables and provide
a link with the rest of the model.

* Branson and Love (1988) also used the index of unit labor costs, ad justed for
changes in the exchange rate, to represent external competitiveness.

“1In many developing and newly industrialized countries, the availability of
bank credit plays an important role in influencing the rate of capacity utilization.
Therole of credit in output functions has been emphasized by Kapur (1976) and
Keller (1980).
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Government Finances

Government revenue has been increasing in Singapore because of high
rates of economic growth and a buoyant tax structure. Public expendi-
ture has also been rising in recent years, reflecting government efforts to
meet the need for housing and infrastructure. Owing to budgetary disci-
pline, however, expenditures have been maintained successfully within
available domestic resources; indeed, since 1968 the government’s fiscal
operations have continuously resulted in surpluses.

Within this framework, the government expenditure (G £) function is
formulated on the assumption that the government attempts to adjust its
expenditure with a lag toincreases in revenue. In other words, the more
government revenue (GR) exceeds expenditure, the faster the latter
rises:

Aln GE,=g(In GR,—In GE.)), (16)

where g denotes the adjustment coefficient andis expected to be positive
and less than unity. Rearranging terms in equation (16) leads to

In GE,=g In GR,+ (1 - g) In GE.,, 17

which formulates government expenditure as a weighted average of cur-
rent government revenue and the lagged level of expenditure.®

Government revenue is specified simply as a log-linear function of
nominal income:

InGR,=go+qIn(P-Y), (18)

where g, measures the elasticity of total revenue with respect to nominal
q 16
income.

Domestic Assets

With the money supply identity defined as in equation (3), the mon-
etary sector is completed by defining the net domestic assets (D) of the
banking system. The change in net domestic assets is equal to changes

'*In the estimation process, a constant term was added to this equation to
capture the budgetary surpluses that have been recorded.

'¢]n this formulation, the actual and desired levels of revenue are assumed to
be the same. Aghevli and Khan (1977) assumed that revenue adjusts with a lag
to its desired level. This formulation was suggested for high-inflation countries
because the authorities attempt to adjust revenue in the face of its declining value
in real terms.
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in stock of credit to the private sector and changes in net credit to the
government (GC), including other items (net):"

AD,= A(Cps)l +AGC.. (19)
The change in net credit to the government (GC) is defined as
AGC,= (GE,- GR)— GNBB,, (20)

where the first term represents budgetary operations and the second
term indicates changes in net government borrowing from the banking
system for nonbudgetary operations (GNBB). As a result of budgetary
surpluses and funds generated by the social security scheme and other
operations, the government has been a net depositor of funds with the
banking system.

Working of the Model

The essence of the model,'® which conforms with the variety of formu-
lations suggested by the monetary approach to the balance of payments,
is that reserve accumulation occurs as long as the demand for money is
not satisfied by increases in net domestic assets (equation (5)). In this
model, the excess demand for money arises from the government’s
contractionary financial operations, which reflect traditional budget
surpluses and sizable buildups of deposits by the government with the
monetary authorities (equations (19) and (20)).

Because reserve accumulation reflects the monetary authorities’ for-
eign exchange purchases from (or swaps with) the commercial banks, a
significant reserve accumulation would prevent the exchange rate from
appreciating (equation (8)). This effect would reinforce the direct influ-
ence of rising foreign prices on the traded-goods prices (equation (9)),
which would in turn increase domestic consumer prices at a faster pace
if they were rising, or decrease them at a slower pace if they were falling
(equation (11)).

A more depreciated exchange rate would safeguard the external com-
petitiveness and improve growth performance, provided that wage costs
remain unchanged (equation (15)). A higher real output level, in turn,

" Private sector credit is treated as an exogenous variable in this model, It
could be assumed that the stock of credit to the private sector is, in principle,
demand determined, and this demand is always met by the supply of credit from
the banking system.

The process described below is presented in a stati'c framework, but the
actual process should be viewed in a dynamicsettingin whichinteractions among
variables occur simultaneously. This is done in Section III
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would increase the demand for money and reduce the pressure on do-
mestic prices. Thus, the direct impact of exchange rate changes on these
prices would be counteracted by the influence of output, and the net
impact would depend on the relative size of the relevant coefficients.

Developments in domestic prices and real output have implications for
the level of government revenue (equation (18)). To the extent that
expenditure grows in line with revenue (equation (17)), however, the net
monetary impact of budgetary operations should be minimal.

The upshot of the discussion is that a tight financial policy could
trigger foreign exchange intervention that might induce a depreciation of
the domestic currency and might lead eventually to an expansion of
output. This possibility, however, depends on the values of the parame-
ters of the behavioral equations and is thus an empirical question.

II. Empirical Results

Table 1 summarizes the estimates of the complete model, which com-
prises seven behavioral equations and three identities. The model is
estimated by the two-stage least-squares method for the period 1979-86,
using quarterly data."” The behavioral relationships are in general well
estimated, and the model as a whole appears to capture the essential
features of the Singapore economy.

The estimated equation for foreign reserve movements suggests that
the extent of these changes is indeed systematically related to the excess
demand for money that is not met by changes in domestic credit. From
this equation, the long-run income and interest rate elasticities of the
demand for money are calculated to be about 1.2 and —0.1, respectively.
Furthermore, using the average sample value of m, =0.7, the adjust-
ment coefficient, k, is estimated to be about 0.6, which implies that
about 60 percent of the excess demand for money would be satisfied by
reserve accumulation within one quarter and over 80 percent of this
excess would be met within two quarters. The estimated speed of adjust-
ment of the money market is therefore rather fast, which is consistent
with the observation that Singapore’s financial markets are highly inte-
grated with the foreign markets.

Although movements in foreign reserves are found to be the principal
mechanism for meeting changes in the excess demand for money, the
level of these reserves relative to domestic assets is a significant factor

'*The beginning of the observation period corresponds to the first full year
following the total liberalization of exchange controls in June 1978. Thus the
structural equations specified in this model may not be suitable for the period
before mid-1978.
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influencing the level of the exchange rate. The estimated coefficient of
this explanatory variable suggests that, as the level of foreign assets
increases relative to the domestic assets, the upward pressure on the
exchange rate is relieved. At the same time, the estimated coefficient of
the term for the inflation rate differential is found to be statistically
significant, indicating that the authorities have implicitly taken into ac-
count changes in relative prices in managing the exchange rate. The
coefficient of the lagged endogenous variable, together with the coeffi-
cient of the inflation rate differential term, suggests that about 76 per-
cent of the gap between the desired level and the actual level of the
exchange rate is adjusted within a given quarter, indicating a reasonably
rapid exchange rate adjustment.?’

The rate of change in wholesale prices, as expected, is explained
almost entirely by changes in import and export prices denominated in
the domestic currency, indicating the openness of the economy and the
role of the exchange rate in the transmission of inflationary pressures
from abroad.?! The rate of change of consumer prices, however, is influ-
enced more by overall domestic conditions, which suggests that the
demand and supply conditions for nontraded goods are important deter-
minants of consumer prices.

The coefficients of the estimated output function have the expected
signs and are statistically significant. It is noteworthy that the availability
of credit to the private sector, as observed in many developing and newly
industrialized countries, is a significant factor for influencing short-term
fluctuations in output. Moreover, it is found that the relative unit labor
costs adjusted for the exchange rate play an important role in growth
performance, as expected for a highly open economy such as Singapore.

The estimated equations for government revenue and expenditure
capture the essential characteristics of the budgetary operations. The
large and statistically significant elasticity of revenue with respect to
nominal income reflects the progressive income tax structure in Singa-
pore. The sum of two estimated coefficients in the expenditure equation
is not significantly different from unity.” This finding indicates that

2 The estimates of ¢ and $; involve a second-degree polynominal in B,. The
roots of the polynominal are —0.76 and 0.49. Because B; is assumed to be
positive and less than unity, only the latter root is the meaningful solution. Given
B2=10.49, ¢ is calculated to be 0.76.

2! Although the sum of the point estimates of w; and w2 exceeds unity, the
variance-covari‘ance matrix for these estimates suggests that, with a 95 percent
probability, one cannot reject the hypothesis that the sum of wy and w2 equals
unity.

# The variance-covariance matrix for the two coefficients in the government
expenditure equation indicates that, with 95 percent probability, one cannot
recg'ect the hypothesis that the sum of the coefficient of In (GR) and that of In
(GE),-1 equals unity.
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attempts have been made to keep the level of expenditure in line with
total revenue. The coefficient of adjustment for the expenditure equa-
tion is estimated to be in the order of 0.7, implying that about 90 percent
of adjustment occurs within two quarters.

HI. Simulation Results

This section analyzes the results of various simulation exercises. The
major objectives are, first, to examine the overall explanatory power of
the model and, second, to explore the impact of alternative policy sce-
narios on key macroeconomic variables.

For the purpose of investigating the overall performance of the model,
the system of the estimated behavioral and the definitional equations
were simulated dynamically during the observation period, 1979—86.
'The simulation results for the key variables are depicted in Figure 1. The
comparison between the actual and the simulated values of real output,
consumer prices, the exchange rate, and foreign reservesall suggest that
the model as a whole tracks the recent developments rather well, cap-
turing even major turning points—that is, the decline of output in 1985,
the decline in consumer prices from mid-1985, and the sharp turnaround
in the exchange rate in late 1984. The gaps between the actual and the
simulated values for the consumer prices and the exchange rate are
serially correlated for certain periods, but they do not seem to be exces-
sive, given the tendency that the errors in a dynamic simulation are
accumulated over time and hence are more magnified than in a static
simulation.

To examine the effects of policy actions and changes in exogenous
factors on key macroeconomic variables, several simulation exercises
were conducted.” One of the compelling issues facing the Singapore
authorities in recent years has been the impact of the high-wage policy,
pursued in the first half of the 1980s, on the performance of the economy
in terms of output and employment. Although this is a complex issue, a
partial answer may be provided by analyzing the results of a simulation
exercise based on the assumption that the authorities’ wage policy was
rather conservative, such that the growth rate of nominal wages adjusted

Z As suggested by Lucas (1976), however, the parameters of the behavioral
refationships could change as the authorities pursue alternative policies. Thus,
the results should only be interpreted as indicative of the direction of changes
and of the rough magnitudes of the effects.
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Figure 1. Selected Macroeconomic Variables for Singapore, 1979-86
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for changes in labor productivity was kept at the same rate as the
weighted average of those in Singapore’s major competitor countries. To
capture this hypothetical case, it is assumed that the relative unit labor
costs (unadjusted for the exchange rate) were fixed at the level of 1980
for the period 1981-86. Thus the assumed level of relative unit labor
costs were, on average, about 16 percent below the actual level; all other
exogenous variables take the actual values.

The results of this scenario (case 1) and that of the base run (dynamic
simulation) are contained in Table 2. According to this simulation, the
level of output would have been about 3 percent higher than the base-run
outcome, mainly because this wage policy would have contributed di-
rectly to the improvement in Singapore’s external competitiveness. A
higher output level would have enlarged the excess demand for money
and increased the need to supply domestic liquidity by purchasing for-
eign exchange. In turn, foreign reserves would have increased, the ex-
change rate would have declined, and external competitiveness would
have improved. As indicated, compared with the base run, the level of
foreign reserves would have been higher by about 6 percent and the
nominal exchange rate would have been lower by about 1 percent. Pri-
marily because of the output effect, consumer prices would have been
slightly below the result suggested by the base-run simulation.

Another important issue facing the authorities has been the effective-
ness of financial and exchange rate policies. To analyze this issue, con-
sider case 2, which represents the hypothetical situation wherein the
public sector financial institutions’ deposits in the government’s accounts
with the MAS had been reduced by S$0.2 billion in each quarter. In
other words, the equivalent of about 1 percent of total liquidity had been
injected in the banking system in each quarter. In this situation, with the
excess demand for liquidity being partially alleviated, the need for the
monetary authorities to acquire foreign exchange would have been re-
duced, leading to a reduction in foreign reserves to a level about 8 per-
cent below the base-run result. In the process, the domestic currency
would have been allowed to appreciate by nearly 2 percent compared
with the base-run outcome. This, in turn, would have contributed to
stabilizing prices, but at the same time would have worsened external
competitiveness and thus output performance. This scenario exemplifies
the severe constraint that the authorities have been experiencing with
their conduct of financial and exchange rate policies.

To highlight the impact of external demand conditions, case 3 exam-
ines the hypothetical situation wherein the growth rate of world income
in real terms had been 1 percentage point less than the actual growth
rate, or the average level of that income had been about 6.5 percent
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lower than the actual. In this case Singapore’s output would have been
about 3 percent lower than the base run, indicating that approximately
half of the variation in the world economic activity would have been
transmitted to Singapore. Because a lower output level would have
reduced the demand for liquidity, the level of international reserves
would have been about S percent below the level suggested by the
base-run simulation. Lower foreign reserves would have contributed in
turn to an appreciation of the Singapore dollar compared with the base-
run result. Despite this appreciation, consumer prices would have risen,
mainly as a result of a lower level of output relative to the liquidity
position of the economy.

IV. Concluding Remarks

The purpose of this paper has been to examine the impact of financial,
exchange rate, and wage policies in Singapore on key macroeconomic
variables such as output, prices, and foreign reserves. Toward this end,
a simple short-term model was formulated, estimated, and used to con-
duct several policy simulations. A few conclusions can be drawn from
this analysis.

First, the exchange rate policy in Singapore has been largely influ-
enced by the liquidity implications of the government’s contractionary
budgetary and other financial operations. As a result, there has been a
trade-off that the authorities need to consider in their decision to adopt
a particular mix of exchange rate and reserve levels.

Second, the authorities’ high-wage policy pursued in the first half of
the 1980s contributed to rapid increases in the domestic labor costs
relative to those of Singapore’s competitors. This, together with the
sharp appreciation of the Singapore dollar, contributed to a significant
loss of external competitiveness and a severe recession in 1985. Had the
authorities adopted a more moderate wage policy, the output would
have been significantly higher than the actual, and the 1985 recession
probably would have been avoided, or at least its severity would have
been reduced. Now that the relative unit labor costs adjusted for the
exchange rate have declined to a level prevailing in the early 1980s,
reflecting both the depreciation of the domestic currency and the sharp
decline in wages and other labor costs, growth prospects should improve
noticeably over the medium term.

Third, considering the openness of the economy, economic activity
has been influenced by the external environment, particularly the level
of world income in real terms. The model estimates suggest that financial
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and exchange rate policies had relatively limited influence in insulating
the domestic economic activity from external shocks, mainly because
price stability was also one of the major objectives of the authorities.

The experience of Singapore, albeit unique in many respects, may
offer some lessons for other countries with small and highly open econ-
omies and no impediments to international capital movements. Singa-
pore’s experience suggests that flexibility in financial, exchange rate, and
wage policies is crucial in achieving noninflationary growth with external
payments viability. Should exchange rate policy to improve external
competitiveness jeopardize an inflation target, as is often the case in
many open economies, other policy instruments merit consideration. As
demonstrated in this paper, an appropriate wage policy may be an
important complement to the exchange rate policy. Over the longer run,
these policies could help to maintain external competitiveness and to
adapt the structure of production to the changing pattern of external
demand. The vulnerability of these economies to external developments
would thus be lessened.

APPENDIX

Data Sources and Definitions

Data used for estimation were obtained from various issues of four primary
sources:

A. International Monetary Fund, International Financial Statistics (Washing-
ton).

B. International Monetary Fund, Direction of Trade Statistics (Washington).

C. Singapore, Department of Statistics, Monthly Digest of Statistics.

D. Singapore, Monetary Authority of Singapore, Monthly Statistical Bulletin.

Variables were defined as follows (with data sources indicated as above):

R Net foreign assets of the banking system (source A)

M Broad money-—currency plus demand deposits plus quasi-money
(source A)

G Outstanding credit to the private sector by the banking system
(source A)

D Domestic credit (source A)

CG Net claims on the government (seurce A}

GE Government expenditure including net lending (source A)

GR Government revenue (source A)

GNBB Government nonbank borrowing (source A)

E Nominal effective exchange rate (calculated from data provided in

sources A and B)
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P Consumer price index (source A)
P Wholesale price index (source A)
ls; Export price index (source A)
Pa Import price index (source A)

RULC Ratio of Singapore’s unit labor costs to that of its major trading
partners and competitors (calculated from data provided in
sources A, B, and C)

Fa Three-month interbank deposit rate (source D)

I1 Percentage change in P (source A)

I, Percentage change in the arithmetic average of export and import
prices in foreign currency terms (source A)

Y Real GDP (source C)

Y* Weighted average of real GDP or gross national product (GNP) in

Singapore’s major trading partner countries (source A).
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Social Security Issues
in Developing Countries

The Latin American Experience
G.A. MACKENZIE*

The major economic, financial, and administrative issues that confront
social security systems in Latin America are surveyed. The larger systems
have contributed substantially to public sector financial disequilibria. Ex-
penditures of the systems with more limited coverage could increase dra-
matically as the pension plan matures, life expectancy increases, and
coverage is broadened, but the narrow revenue base will force a trade-off
between broader coverage and the generosity of benefits. Most plans are
pay-as-you-go, and the case for full or partial funding is not found to be
compelling. The inflationary environment can have a substantial effect on
the financial balance, even under full indexation.

SOCIAL SECURITY systems in Latin American countries mobilize sig-
nificant quantities of resources.! In some countries, such as Argen-
tina, Costa Rica, and Uruguay, the revenue and expenditure of social
security systems account for a large share of general government revenue

*Mr. Mackenzie, Senior Economist in the Government Expenditure Analysis
Diwvision of the Fiscal Affairs Department, holds degrees from Dalhousie Uni-
versity, Canada, and Oxford University. He has published articles on public
financial and macroeconomic issues. In addition to many colleagues at the Fund,
the author thanks Miguel Urrutia and Professor Carmelo Mesa-Lago for their
comments on this study.

! The International Labor Office (ILO) includes in its coverage of social secur-
ity the schemes or services that have the following three objectives: the provision
of curative or preventive health care; the maintenance of income in the case of
involuntary loss of all or a large part of income, including income lost as a result
of retirement; and the granting of a supplemental income to persons having
family responsibilities. Benefits can be received under the following nine cate-
gories: medical care, sickness, unemployment, old-age, employment injury,
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and expenditure, and their share of gross domestic product (GDP) ap-
proximates the shares of some member countries of the Organization for
Economic Cooperation and Development (OECD). The coverage of the
social security system in these countries is broad, and the level of benefits
is generous. In most of the other countries of the region, social security
systems do not represent as large a share of GDP but have the potential
to do so, because coverage in general is low and could be expanded and
because the pension component of the system is not yet mature.

Many problems and issues of financial, economic, and administrative
policy arise in connection with the functioning of social security systems
in Latin America; this paper surveys the most important of these issues.
Section I describes some basic features of Latin American social security
systems and prepares the ground for the more extensive Section II,
which surveys the principal financial, economic, and administrative is-
sues facing these systems. Section III presents conclusions and sum-
marizes the paper’s findings.

I. Basic Features

The relative size and degree of development of the social security
system vary substantially among Latin American countries. In Argen-
tina, Chile, Costa Rica, and Uruguay, the ratio of social security ex-
penditure to GDP approached or exceeded 10 percent and accounted for
between 25 percent and 40 percent of general government expenditure
in 1978-83. At the other extreme, in Guatemala and other Central
American countries, the ratio of total social security expenditures to
GDP has been on the order of 2 percent or less (Table 1).

Each system’s size can be related to different features and reflects
important differences in the economic structure of each country as well
as the political environment.? Of particular importance is the degree of
coverage of the population (Table 2). For example, in Uruguay, the
pension scheme is estimated to cover about 81 percent of the labor force
(economically active population), and the sickness-maternity system
about 68 percent. By contrast, the corresponding figures for Guatemala
are 33 percent and 14 percent, and coverage is even lower in some other
Central American countries.’ Differences across countries in the number

family, maternity, invalidity, and survivor’s benefit. These definitions were used
to compile the data that underlie Table 1. See 1LO (1985, pp. 1-2).

2This section draws heavily on Mesa-Lago (1985). The main results of this
study are summarized in Mesa-Lago (1986a, pp. 127-52, and 1986b).

3 The estimates of coverage are uncertain for several countries for a variety of
reasons, including the lack of accurate records of the number of dependents and
some t‘;uplication of coverage. See Mesa-Lago (1985, pp. 10-13, and Table 2,
p- 270).
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Table 1. Total Expenditure of Social Security System as a Percentage
of GDP in Selected Latin American Countries, 1975 and 1978-83

Country 1975 1978 1979 1980 1981 1982 1983

Argentina 6.4 7.5 8.1 9.6 10.1 7.9 8.6
Bolivia 2.1 247 32 3.0 34 2.3 2.1
Brazil o » — 6.0 6.4 .Y,
Colombia 2 2 LT 2.7 2.8 2.2 2.1 D2
Costa Rica 4.2 6.0 6.7 7.1 i7)2] 5.9 6.3
Chile 10.6 10.6 10.4 13.2 10.5 1517 14.4
Ecuador saiw 2.3 2.4 815 3.7 3.5 4.2
El Salvador 213 1%9. 1.3 1.7 1.8 1.8 1.8
Guatemala 12 1.1 1.1 1.2 1.0 1.0 1.0
Mexico . 2.7 2.9 3.0 2.8
Nicaragua 2.6 24 2.5 2.3 T 1.3 1.2
Panama 6.5 6.9 6.7 6.1 6.3 6.4 7.8
Uruguay 9.7 9.1 ¥ 9.9 10.9 13.1 11.0
Venezuela 1.2 1.3 1.1 1.3 1.4 1.4 1.8

Sources: International Labor Office (ILO) (1985, 1988); International Mon-
etary Fund, International Financial Statistics (IFS); and Fund staff calculations.

Table 2. Coverage of Social Security Programs in Selected
Latin American Countries, 1980

Pensions
Sickness-Maternity (percent of
(percent of economically
Country total population) active population)

Argentina 78.9 69.1
Bolivia 254 18.5
Brazil 96.3 95.6
Colombia 11.6 22.4
Costa Rica 76.0 68.3
Chile 67.3 61.7
Ecuador 7.9 23.2
El Salvador 6.2 11.6
Guatemala 14.2 33.1
Mexico 53.4 42.0
Nicaragua oX] 18.9
Panama 50.3 45.6
Uruguay 68.5 81.2
Venezuela 452 49.8

Source: Mesa-Lago (1985).
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of risks covered and the relative generosity of benefits per contributor
are of lesser importance. All Latin American countries have old-age
pension schemes, sickness-maternity health plans, and disability
schemes. Some countries have no family allowance systems, and only a
few have unemployment plans (Mesa-Lago (1985, p. 10)).

The size of social security is also related to its importance in total
expenditure of the pension scheme; thus, the pension scheme accounted
for 80 percent of total benefit expenditure in Uruguay in 1980, compared
with 5 percent in Guatemala. An exception to this relationship is Costa
Rica, where the pension scheme, although it has grown in importance,
accounted for only 15 percent of total benefit expenditure in 1980.

The relationship between the size of the whole system and the impor-
tance of the pension component is probably attributable to the degree of
maturity of the pension scheme. The pension schemes of Uruguay,
Chile, and Argentina have been in place longer than those of the Central
American countries, so that the share of the population at or above
retirement age that would be eligible for a pension is greater in the
former group of countries than in the latter. Finally, the older systems
often permitted retirement at an early age and after a short period of
participation in the plan.

The substantial variation in coverage among Latin American countries
is related to differences in the size of the organized sector of the econ-
omy. In countries where coverage is low, a substantial share of the labor
force will typically be found in the unorganized rural sector, with a high
proportion of either self-empioyed or unpaid family workers. These
groups are difficult to include in conventional social security programs
financed through salary-based employer-employee contributions.

Those countries where the social security programs are the largest in
relation to GDP introduced their programs much earlier than other
countries. An important feature of certain of these countries’ programs
is the degree of stratification of the system. Certain occupational groups
participated in social security programs early on, and other groups were
gradually included, ne? in the original plans but in entirely different and
separately administered schemes. Substantial inequalities existed across
plans, and these have been the object of reform in both Chile and
Uruguay in recent years.

Social security programs in Latin America, as in most countries, are
financed mainly through payroll taxes. Typically, the employer’s share is
larger than that of the employee. Other taxes are an important source of
finance in several countries; for example, in Argentina, a substantial
share of revenues from the value-added tax (VAT) is earmarked for the
social security system. In addition, transfers from the central govern-
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ment or other levels of government are important in Chile and Uruguay.
Neither of these countri'es can finance social security expenditures from
payroll taxes alone, and without other sources of revenue the revenue
shortfall would be substantial. The share in total revenue of income from
capital is in general low, although it contributes more to revenues in
some Central American countries where the pension schemes are rela-
tively young and have been able to accumulate reserves.

Social security expenditures relative to GDP in the group of Latin
American countries in the 1970s and early 1980s did not evolve uni-
formly, although expenditures as a percentage of GDP in the countries
with larger systems showed some tendency to increase (Table 1). Taking
a somewhat longer perspective, the expenditure ratio has risen since the
1960s. One motive for this secular trend has been the substantial increase
in life expectancy that has taken place since 1960 in most countries,
which has increased both pension expenditures and the demand for
medical services.

The lack of a uniform pattern also characterizes the evolution of the
ratio of revenue to GDP in the 1970s and early 1980s (Table 3). Revenue
increased in Costa Rica, where the system was still expanding at a
significant rate, and in Panama, but it declined in Uruguay. In view of
the lack of a pronounced trend in either revenue or expenditure, it is not
surprising that the deficit did not evolve in the same direction in most
countries. Nonetheless, although comparable data for the period since
1983 are lacking, the available information suggests that in some coun-
tries the deficit has tended to grow.*

I1. Issues

There are several principal financial, economic, and administrative
issues that must be considered in a survey of these systems.

Pay-As-You-Go Versus Funded Pension Systems

The larger pension plans in Latin America are now financed on a
pay-as-you-go basis, in which current contributions pay for current ben-
efits, with any shortfall being met either out of reserves or by means of
a transfer from other government resources. The original pension plans

_ *Anearlier version of the paper contains an appendix discussing developments
in Uruguay and is available from the author.
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Table 3. Total Revenue of Social Security System as a Percentage
of GDP in Selected Latin American Countries, 1975 and 1978-83

Country 1975 1978 1979 1980 1981 1982 1983

Argentina 7.1 7.8 8.1 9.2 7.2 5.7 6.4
Bolivia 2.4 32 3.4 3.0 4.1 2.8 2.2
Brazil 6.5 5.2 6.5 5.3
Colombia 259 2.5 247! 2.8 2.3 9.1 23
Costa Rica 5.7 7.3 7.9 8.1 8.1 6.7 8.8
Chile 9.6 9.0 8.3 11.2 8.1 8.0 8.7
Ecuador . 4.1 4.5 5.2 5.0 5.0 5.4
El Salvador 1.9 1.7 1.9 21 2.4 215 2.5
Guatemala 1.2 1.6 1.6 1.6 1.4 1.4 1.3
Mexico _— .. e 3.1 3.4 3.6 2.9
Nicaragua 2.6 2.5 3.1 3:3 1.8 1.9 2.3
Panama %7 7.9 8.3 8.0 9.0 9.5 10.1
Uruguay 8.5 8.6 7.4 /sl 7.1 .2 6.7
Venezuela 1.5 1.6 1.3 1.6 1.6 1.6 1.5

Source: ILO (1985, 1988); International Monetary Fund, /FS, and Fund staff
calculations.

Note: Central government contributions are excluded from revenues.

were funded at the outset'but suffered a decapitalization of their reserves
that created strong pressure for the adoption of pay-as-you-go financing,
One reason for this decapitalization was the erosion of the real value of
financial investments, mainly government bonds, that took place when
nominal returns failed to keep pace with inflation. Another reason was
the extension of social security systems to encompass groups that were
poor actuarial risks, and the introduction of benefits that could not be
financed by payroll contributions from the intended beneficiaries (for
example, minimum pensions for low-income workers). Finally, a sub-
stantial share of reserves was allocated to public investment projects—
public housing, for example—where the real rate of return proved to be
low or even negative.®

Would there be advantages for countries with well-developed systems,
such as Uruguay, to convert their pension systems to funded systems?
Should the countries whose systems are just now expanding and matur-
ing eschew the pay-as-you-go method? Many economists have argued
that pay-as-you-go plans depress saving and capital formation, but the
extensive debate on this issue is inconclusive.® Nevertheless, among

*These points are made in a discussion of investment policy in Chile’s social
security system in Wallich (1983).

¢ Boskin (1986, p. 80) who argues that the pay-as-you-go system in the United
States has depressed private saving and capital formation, has nonetheless stated
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other considerations, the adoption of a pay-as-you-go system can ob-
scure the long-run financial implications of a pension program, particu-
larly when a country’s demographic structure is changing.

The government that introduces a pension scheme commits itself to
expenditures both now and in the long run. If the pension scheme is
financed on a pay-as-you-go basis, and if an increase in the dependency
ratio is projected, then contribution rates will have to increase to main-
tain the average pension as a given proportion of the average wage.” If
a pension program relates the size of the pension to the number of years
in which participants make contributions, expenditures can be expected
to rise rapidly in the initial years of the program.

An advantage of a fully funded system is that the possible unpleasant
surprise of an increase in the contribution rate is avoided. A related
argument is that if it is difficult to change social security contribution
rates once they are set, then they should be set high enough initially to
generate sufficient resources for the expenditure programs over a long
period. To put it another way, a funded system conveys the right kinds
of signals about the future costs of a pension program.® The relevance of
these arguments depends on the rapidity with which changes in rates are
required.

An important consideration in the Latin American setting is the im-
pact of inflation on a funded system. A high and variable rate of inflation
will substantially increase the variance of the rate of return to the fund’s
reserves unless its investments are indexed. Furthermore, an unexpected
surge in inflation could wipe out the real value of the reserves. The
problem of inflation is mitigated by the development of sophisticated
financial instruments and may not be a serious problem in a stable
financial environment. Nonetheless, a pay-as-you-go system is not vul-
nerable to inflation in the same way.

that the “evidence is far from conclusive.”” Aaron (1982, p. 51) states that “using
the best that economic theory and statistical techniques have to offer, [econo-
mists] have produced a series of studies that can be selectively cited by the true
believers of conflicting hunches [about the effect of an unfunded social security
system on saving] or by people with political agendas that they seek to advance.”
This work surveys the empirical problems involved in estimating the impact of
social security on saving. A survey of empirical studies and a tabulation of their
conclusions may be found in Break (1981).

"The dependency ratio is the ratio of the number of pensioners (P) to the
number of contributors (C). The total value of pensions in a given perrod is P
times the average value A. Under a pay-as-you-go system, twC = PA, where ¢ is
the contribution rate and w the average wage. If A/w is a constant, then ! varies
directly with P/C, the dependency ratio.

*This argument is discussed in Halter and Hemming (1987).
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These various considerations do not constitute a strong case for a
funded system in most Latin American countries. The argument that a
pay-as-you-go system depresses saving is irrelevant if confidence in the
pension system is low, because consumption will not be stimulated if
individuals do not expect to have their contributions returned to them in
the form of pensions. In any case, pay-as-you-go systems have proved to
be politically attractive.

If a country opts for a fully or partially funded system but uses the
system’s reserves simply to finance additional current expenditure by the
government, any possible advantages of the choice are lost. The appro-
priate policy for the government to adopt will depend, however, on how
the private sector reacts to a funded scheme. If it views its contributions
as saving, albeit forced, then the social security system’s savings could
substitute for other forms of saving, leaving private consumption un-
changed. In this case, any additional expenditure financed by the surplus
has an expansionary impact on the economy. Unless the stance of fiscal
policy before the introduction of the program was overly tight, this use
of the surplus would be inappropriate policy. If the stance was right, then
the central government should act as if the surplus were not available to
finance expenditure increases or tax reductions. One appealing option
would be to invest the reserves in the central government debt and
thereby reduce the deficit of the consolidated central government.’

If contributions to a funded system are viewed as a tax, then the
introduction of the program should give rise to some offsetting reduction
in taxation or increase in expenditure unless the stance of fiscal policy
before the introduction of the program was too loose. If the rate of
investment in the economy is deemed to be too low, the reserves should
finance public investments chosen for their social rate of return.

Sources of Financing

Payroll taxation has traditionally been viewed as an equitable means
of financing social security because it relates an individual’s cost of

®For example, if the deficit of the central government before consolidating the
financial operations of the social security system is S percent of GDP and a
funded social security program is introduced that initialty generates a surplus
equal to 2 percent of GDP, the surplus could be invested In government bonds,
on the assumption that the government’s OEerations are unaffected by the pres-
ence of the social security system, so that the deficit of the consolidated central
government declines to 3 percent of GDP. In a closed economy, the private
sector would have a surplus of 5 percent before the introduction of the social
security system and a surplus of 3 percent afterward.
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participation in social security to the benefits he will receive in a manner
analogous to the relationship between the value of premiums in a private
pension plan and average benefits. This view, however, presupposes that
the effective incidence of payroll taxation is on the insured; that is, that
the introduction or increase in a payroll tax does not affect employers’
labor costs but reduces employees’ pay net of both the employer and
employee portions of the tax. In any case, the relationship between the
value of contributions made by, or on behalf of, different individuals and
the expected value of future benefits can be tenuous. For example, often
when social security programs are introduced they are immediately ex-
tended to the current generation of retirees, who cannot have made any
contributions.

A related argument in favor of using payroll taxes to finance social
security, either in part or in full, is that their use imposes financial
discipline on the social security system. An undue expansion in benefits
will be checked because the burden of the contributions is effectively
borne by the contributors. Finally, the use of the payroll tax has been
justified on the grounds of administrative ease.

In many Latin American countries, however, exclusive reliance on
payroll taxation is simply not feasible for a social security system that
aspires to broad coverage. The base of a payroll tax is effectively limited
to the organized sector, and, as has been noted, this sector is often
relatively small.

The assumption that the incidence of the payroll tax falls effectively on
the insured is also open to question. Because of institutional rigidities in
wage setting and oligopolistic market structures in the organized sector,
the tax could simply be passed on to consumers. An example of institu-
tional rigidity is the regulation in Mexico’s social security laws that
employers of workers receiving the minimum wage are obliged to pay
both the employer’s and the employee’s share of payroll taxes (see
Wilson (1985)). A study of social security and other government pro-
grams in Chile revealed that prices were determined by average cost plus
a markup, suggesting that payroll costs are simply passed on to the
consumer (cited in Wilson (1985, p. 262)).

If the payroll tax is not effectively borne by the contributor, then it
must increase the cost of labor. In turn, this will have some impact on
employment, on the assumption that labor and other factors of produc-
tion are to some extent substitutable. The shift away from payroll taxes
to value-added taxation that took place in Uruguay and Argentina in
1978-79 was in part prompted by the view that high rates of payroll
taxation were depressing the level of employment. A recent study calcu-
lated a range of estimates for the impact on employment in Mexican
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manufacturing that would be generated by a switch from payroll to
value-added taxation. This impact ranged from 1.7 percent to 12.5
percent (Wilson (19885, pp. 267-69)).

If the burden of the payroll tax does not fall on those who benefit from
the tax, then there is no reason, on purely economic grounds, that social
security programs should not be financed from general revenues. More-
over, there may be a case for reducing payroll tax rates if an alternative
financing source is available.

Financial Implications of Demographic Trends

The social security systems of OECD countries have had to confront
the financial implications of an increase in the dependency ratio brought
about by the increased life expectancy of older persons, the declining
birthrate, and the systems’ maturation. Similar developments are evi-
dent in Uruguay, and declining mortality rates in Chile and Costa Rica
have contributed to an increase in the dependency ratio in these coun-
tries as well. Further increases in the dependency ratio in these countries
could create serious financial pressures because pension expenditures
are already a significant share of GDP. If life expectancy increases
rapidly in those countries where it is now low, a substantial increase in
pension expenditure is likely to result. Atthe same time, the aging of the
population could require a substantial increase in medical expenditure
for the treatment of the degenerative diseases associated with old age.
In consequence, it is useful to consider what would happen to the com-
position of the population—and to the dependency ratio-—if the present
trends of a falling birthrate and an increasing life expectancy were to
continue.

The World Bank’s population projections for virtually all countries are
based on the assumption that these trends will continue.'” By computing
the ratio of persons at or above a standard retirement age to the number
of persons of working age, a crude proxy for the dependency ratio may
be obtained. The ratio thus derived cannot take into account changes in
the rate of labor force participation, but it gives a rough indication of the
impact of demographic change on the financial requirements of a pen-
sion system.

The base projections of the World Bank do not show any great vari-
ation in the ratio of the retirement-age to working-age populations be-
tween 1980 and 2000 for any of the Latin American countries, with the

"*The 1985 projections are contained in Vu (1985).
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Table 4. Projections of Dependency Ratio in Selected Latin American
Countries, 1980-2030

(In percent)
Country 1980 1990 2000 2010 2020 2030
Argentina 241 26.3 26.0 26.1 286 30.7
Bolivia 12.7 1312 1219 13.0 14.0 16.3
Brazil 13.8 13.8 14.6 16.4 21.5 27.9
Chile 16.7 17:2 19.0 22.8 29.3 36.3
Colombia 12.9 12.7 1952 18.5 21.1 29.7
Costa Rica 12.6 12.9 14.2 16.6 23:9 33.2
Ecuador 13.4 1243 12.0 12.5 15.4 203
El Salvador 13,1 12.6 11.8 11.7 14.3 18.9
Guatemala 11.1 11.5 11.8 12.5 15.3 19.4
Mexico 13.3 11.9 11.9 13.0 16.6 28.2
Nicaragua 10.5 10.7 10.3 10.3 12.7 16.2
Panama 14.8 14.5 14.8 17:3 22.7 304
Uruguay 29:5 329 38319 3.3 335 38.7
Venezuela 10.6 11.4 12:3 14.2 19.4 255
Average® 14.5 14.3 14.6 16.0 203 26.2

Sources: Vu (1985), and Fund staff calcutations.

Note: The dependency ratio is calculated by expressing the population aged
60 or more as a percentage of the population aged between 20 and 59.

® Calculated by weighting each country’s dependency ratio by its share of the
group’s total projected population.

possible exceptions of Chile and Uruguay (Table 4). Thus, increases in
the rate of growth of the elderly population, owing to increased longev-
ity, and decreases in the rate of growth of the working-age population,
stemmingfrom a falling birthrate, would by themselves have little impact
on the dependency ratio in the foreseeable future. Beyond the year 2000,
however, the impact of the projected decline in the birthrate on the size
of the working-age population begins to make itself felt. The increase is
particularly marked in some of the Central American countries, as well
as in Colombia and Venezuela. Moreover, the combination of a rela-
tively rapid increase in the elderly population of these countries and the
extension of coverage to the bulk of the population could cause ex-
penditures to increase enormously.

Alternatives to Public Pension and Health Insurance
Systems and the Experience of Chile

In 1979, Chile implemented reforms to its pension system that were

intended to replace the old public pension system with what could be
termed a compulsory private sector savings plan, under which the state’s
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role would be reduced to one of regulation. Under the new scheme the
employer’s contribution has been eliminated, and individuals are re-
quired to deposit 10 percent of their salary in one of a group of eligible
financial institutions—the Administradoras de Fondos de Pensiones, or
AFPs—that the individuals can choose themselves. These funds, which
are required to specialize in the management of the savings entrusted to
them, restrict their investments to a range of financial securities."

Each participant in the savings plan has a personal account with his
chosen fund, and his share of the net earnings of the fund—its invest-
ment income net of commissions—accrues to that account. Pensions are
determined by the capitalized value of each person’s contributions to the
plan; at retirement, each participant may choose to invest the accumu-
lated value of his contributions and their earnings in a life annuity
purchased from an insurance company. The annuity is expressed in real
terms—unidades de fomento—which are linked to the consumer price
index.!? The reforms also provided for a minimum pension for persons
with at least twenty years of work experience. If the accumulated capital
in an individual’s account is insufficient to provide this minimum pen-
sion, the government makes up the difference.’

The measures implemented in 1979 included a provision that allowed
Chileans covered by the old public system to switch to the new scheme
at any time between 1981 and 1986. Subsequently, the deadline for
transfer was extended indefinitely. Persons opting for the new system
would have their accounts in the new scheme credited at the time they
retired by an amount related to their accrued contributions under the old
public system.!* After December 1982, all new entrants to the labor
market except the self-employed, whose participation was voluntary,
were required to join the new scheme. To foster competition, and hence
more efficient management, participants in the new scheme were
allowed to switch from one fund to another.

The reforms also included increases in the retirement age, to 60 for
women and 65 for men, which strengthened the finances of the old
system. Its contribution rates, however, were not changed. Because the

' A discussion of various aspects of the new scheme can be found in Arellano
(198S, Chapter 3).

21ndividuals retiring under the new system may also pick the programmed
retirement option, which entitles them to monthly payments directly from the
AFP. This second option does not guarantee a constant real payment to the
pensioner, as the first option does. The Chilean system is similar in some respects
to a proposed reform of the U.S. social security system. See Boskin, Kotlikoff,
and Shoven (1985).

* An additional obligatory deduction of about 3.5 percent is used to purchase
disability and survivor’s insurance from an insurance company.

4 At an individual’s retirement, his account is credited with a bono de recon-
ocimiento, a “‘recognition bond,” by the government.
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percentage of income involuntarily saved under the new system did
reflect the new retirement ages, it was less than the contribution rate of
the old system, and a substantial incentive to switch to the new system
was created. A majority of contributors in the old system switched to the
new."

The government plays an important regulatory role in the new system
by overseeing the performance and functioning of the private funds, but
it also ensures that their contributors receive a minimum rate of return.
This rate of return is defined as SO percent of the average rate of return
for all the funds or the average rate less 2 percent, whichever is less.

The method of determining an individual contributor’s pension differs
radically between the two systems. Under the old system, an individual’s
pension was determined by the number of years he contributed and his
average salary in the period immediately before retirement. Pensions
were adjusted from time to time but were not subject to any automatic
indexation rule, and their real value fluctuated substantially in the
twenty years before the reform was instituted (Arellano (1985, p. 79)).

Under the new system, the value of a pension will be determined by
a contributor’s savings and the average rate of return of his fund, subject
to a minimum rate of return determined by the government. Conse-
quently, there is no guarantee that pensions will bear any given relation-
ship to a contributor’s earnings, nor that a pension will maintain its value
in real terms over the retirement period. The funds conceivably may not
be able to achieve positive real rates of return, so the government might
be compelled to intervene.

The more stable the financial environment, the more successful man-
agement of the funds is likely to be, and the existence of the new system
is also likely to create additional incentives for just such an environment.
Nonetheless, although 1981-86 was not a stable period, the funds earned
rates of return that were high in real terms.

Earlier in Section II, a funded system was compared with a pay-as-
you-go system as a generator of savings, but neither system was found to
be conclusively superior to the other. Many economists would conclude
that Chile’s new system should be preferred because of its ability to
generate savings. Nonetheless, it remains critical that the contributions
to funds not be used to finance additional current expenditure by the
government.

!% Arellano (1985) estimates that the number of persons contributing to the old
system declined from 1,695,000 in 1980 to 449,000 in 1983, and that the number
of individuals contributing to the new system reached 1,106,000 by the end of
1984 (Arellano (1985, p. 145)). Mesa-zago has estimated that 83 percent of
insured persons was in the new system at the end of 1986 (Mesa-L.ago, personal
correspondence with the author (1987)).
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Table S. Social Security Administration Expenditures as a Percentage of Total
Expenditure in Selected Latin American and OECD Countries, 1980

Latin America OECD
Country Percentage Country Percentage

Argentina 4.3 Belgium 4.1
Bolivia 19.3 Canada 2458
Brazil® 9.9 Denmark 257
Colombia 12.4 France 3.9
Costa Rica 6.9 Germany, Fed. Rep. of 3.1
Chile 6.2 Greece 4.5
Ecuador 23.7 Ireland 4.7
El Salvador 14.9 Italy 4.3
Guatemala 12.1 Japan 2.0°
Mexico 133 Netherlands 34
Nicaragua 11.6 Norway 2.1
Panama 53 Portugal 9.9
Uruguay 6.4 Spain 257
Venezuela 13.8 Sweden 255

Turkey 4.1

United Kingdom 2.8

United States S5l

Source: ILO (1985, 1988).
*1979-80.
1981.

The new system has been touted as more efficient than the old, al-
though the existence of substantial economies of scale in the adminis-
tration of public savings plans could mean that a unified public system
would be potentially less costly than the new privatized system. The old
system, however, was far from unified, and in 1980 administrative ex-
penditure was estimated at about 6 percent of total expenditure by the
Chilean social security system, a high figure by the standards of indus-
trial countries but below average for Latin American countries (Table S;
see also ‘“Administrative Issues,” below).'® Private sector operations
would presumably have more incentive to minimize their operating costs
than would a public bureaucracy, and the government’s guarantee of a
minimum rate of return to the contributors is not a guarantee that it will
rescue a fund in financial difficulty. Hence, the regulation of the industry
does not appear to create a disincentive to cost minimization.

Nonetheless, it is not clear that the new system is less costly than the
old. One observer hasdrawn attention to the fund’s apparently high level

YILO (11_988, Table 1). The average for the 14 countries in Latin America
shown in Table S is 11 percent.
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of promotional and advertising expenditures in its first few years of
operation.'” In addition, the coexistence of the two systems must sub-
stantially increase the amount of resources devoted to the administration
of savings plans.

The switch to a regulated private and funded system has had the effect
of substantially increasing the deficit of the financial operations of the
consolidated central government because revenues of the public social
security system fell with the transfer of contributors to the private sys-
tem—although the old system still had to pay the pensions of persons
who had retired under that system—and because the central government
now had to pay the bono de reconocimiento of each transferee to the new
system as he retired.'®

Should the increase in the deficit resulting from the reforms, which has
been estimated at about 5 percent of GDP in 1983, be regarded as an
expansionary shift in the stance of fiscal policy (Yafiez (1985))? To the
extent that payroll tax contributions to the public social security system
are simply replaced by contributions to a private and compulsory savings
plan, while the public social security system goes on making pension
payments to retired contributors to the system, the increase in the deficit
would not be expansionary. The private funds could invest their revenue
in public debt, and the increase in the public sector deficit would be
offset by an increase in the savings of the private sector, with no increase
in expenditure either for investment or consumption. Only if the savings
entrusted to the funds leads to an increase in expenditure—for example,
by being invested in private securities that give rise to an increase in
investment—would the increase in the deficit be associated with an
expansionary shift in the fiscal stance.

The reforms of 1980-81 also affected the health and medical com-

sonent of the social security system. Under the previous system public
hospitals, whose services were largely free and which catered mainly to
the blue-collar worker, existed side by side with a vouchersystem, whose
participants could choose among a variety of health care providers. The
social security system financed 50-70 percent of the cost of the vouchers,
with users financing the remainder; the social security system’s costs

7 Arellano (1985, p. 170) has estimated that marketing and sales costs
amounted to 39.8 percent of total operating costs exclusive of depreciation and
amorsization in 1982, and 30 percent in 1983. Expenditures in 1981 were even
hi%her because the sales campaigns were launched in that year.

8 Another measure taken in the reform, but not discussed previously, that had
the effect of increasing the deficit was the reduction in the rate of contribution
for the family aliowance and cesantia (early retirement subsidy) component of
social security, which continued to be publicly administered.
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were financed through contributions of 4 percent of workers’ taxable
earned income. (Foxley, Aninat, and Arellano (1979, p. 106)).

The new system is also financed by a payroll tax, whose rate was raised
to 6 percent in 1983 and, subsequently, to 7 percent. Individuals who do
not wish to rely on the services of public hospitals, however, can opt to
become members of providential health institutions (/nstituciones de
Salud Previsional, ISAPRES), which receive the 7 percent contribution
from their membership. Each ISAPRES accepts only persons whose
annual income is above a certain minimum. At the end of 1984 this
minimum varied from 40,000 pesos to 120,000 pesos and was several
times the average income of the contributors remaining with the old
system.

These changes in the health component of the system have affected
considerably fewer people than the reforms made in the pension com-
ponent. At the end of 1983, some 108,000 persons were registered in
some 15 different ISAPRES. The new system has some interesting
implications. In particular, it has reduced the revenue of the public
system, which no longer receives the contributions of the individuals
who registered with the ISAPRES. Health expenditures have also been
reduced; however, because persons registered at the ISAPRES were
among the better off, they were undoubtedly subsidizing the group of
persons remaining with the public system. The result is that the redis-
tributive role of the health component has been lessened. (Arellano
(1985, pp. 188-91)).

Effects of Social Security on Income Distribution

Two characteristics of Latin American social security systems are par-
ticularly relevant in any assessment of the effects of social security on
income distribution: their coverage, which is often quite low, and the
financing role played by transfers from the central government, in the
form of either earmarked revenues or general budgetary support.

When coverage is not universal, the incidence of the social security
system depends critically on the financing source and its incidence.'*
There is typically a correlation between the degree of urbanization and
industrialization and the extent of coverage. In general, those excluded
from coverage are in the rural and unorganized urban sectors, where the

“The incidence of the system as a whole is said to be regressive if the net
transfer it creates increases in proportion to income as income increases. Typi-
cally, a system will be neither regressive nor progressive over the entire range of
income.
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incidence of extreme poverty is the highest. Those covered often form a
relatively privileged group.?

Under these circumstances, the incidence of the system could be
broadly neutral if social security expenditures were financed entirely by
payroll taxes whose effective (regardless of legal) incidence fell on em-
ployees, and if an individual’s benefits were related to his contributions.
As noted previously, however, there is reason to believe that the con-
sumer bears at least part of the burden of the incidence of payroll taxes.
Thus, uninsured persons could be paying, in the form of higher prices,
for the benefits that accrue to a relatively privileged minority. Among
the insured, some transfer of income from one income class to another
could also take place. If the system has a minimum pension, then those
who are better off subsidize those who are worse off: this provision has
a progressive incidence. Conversely, a cap on the absolute value of con-
tributions has a regressive incidence if no similar cap affects pensions.

By contrast, if coverage is universal or at least does not exclude those
at the lowest end of the income scale, then the incidence of the payroll
tax is less important. If employers pass on the tax in higher prices, the
group bearing the effective incidence of the tax, the general population,
is also benefiting from the expenditures the tax finances.

When coverage is limited and social security expenditure is financed
at least in part out of general revenues, then its effective incidence is
likely to be regressive, even if the employed contributors bear the bur-
den of the payroll tax component of the system’s revenues. The general
revenue component is partially borme by the insured, who benefit from
the system’s expenditures; the greater burden of general revenues is
borne by the uninsured, who do not. But the uninsured are likely to be
among the relatively poor. It can be tentatively concluded that the inci-
dence of the social security system is regressive in most of Central
America, and also in relatively affluent countries such as Colombia and
Venezuela, because coverage in these countries is low.

Two recent studies (cited in Mesa-Lago (1983)) of countries where
coverage is relatively broad by the standards of the region have found
that the incidence of social security was either neutral or slightly progres-
sive. A study of the Costa Rican system as of 1973 found that, even with
50 percent coverage, the system’s incidence was slightly progressive. The
progressivity of the incidence of the system’s health component, which
was found to be distributed quite evenly regardless of income level,

#Mesa-Lago (1983) notes that in the countries where social security was
pioneered, such as Chile, Argentina, and Uruguay, the firstgroups to be covered
were in general relatively well-off workers in the mining enclave, transport
sector, or public sector.
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offset the regressivity of a ceiling on income subject to contributions and
the regressive impact of less than universal coverage. (The degree of
coverage has increased substantially since 1973; see Wilner-Green
(1977).) A study of Chile in the early 1970s found that the incidence of
the system was broadly neutral for the insured group (Foxley, Aninat,
and Arellano (1979)). But for the population as a whole, the incidence
could be regressive.

Problems Posed by an Inflationary Environment

An inflationary environment complicates the administration of social
security and the social security system itself. As an important component
of general government, the social security system can play an important
role in sustaining or generating inflationary pressures, or in resisting
these pressures, depending on its indexation policies.

Consider first the impact of inflation on the financial balance of a
social security system whose sole revenue source is the payroll tax. A
revenue system that is neutral with respect to inflation is defined here to
mean one in which a change in the rate of inflation does not affect the
ratio of revenues to GDP. For neutrality to hold, the following set of
conditions is sufficient: first, the built-in elasticity of tax revenues with
respect to the tax base—-the wage bill—must be unity; second, the elas-
ticity of the wage bill with respect to GDP must also be unity. If the
second condition holds, the built-in elasticity of payroll tax revenues with
respect to the wage bill will be unity when the tax is a fixed percentage
of wages, with no ceiling on contributions and no lag in collection.

Lags in collection reduce the ratio of taxes to their base when the rate
of inflation increases because the base is raised by inflation before the
yield of the tax is raised (Tanzi (1977)). In practice there will always be
some lag, although in the case of the payroll tax it should be relatively
short if the degree of contributors’ compliance is sufficiently high. How-
ever, the inflationary process can create strong incentives for enterprises
to delay their tax remittances unless the penalty for doing so varies
directly with the rate of inflation and with the period of the delay.

If the penalty for late remittances cannot be adjusted promptly when
inflation accelerates, it should be set at a very high level; otherwise, the
acceleration of inflation can create serious problems for social security
finances, even if the tax is a fixed percentage of wage income and there
is no ceiling on taxable income.?’ If the financial position of enterprises

1 Setting the penalty at a hiﬁh level can cause problems too: when the rate of
inflation is low, a penalty rate high enough to deter late remittances at high rates
of inflation wili be punitive.
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deteriorates along with the acceleration of inflation, the incentive to
delay remittances will be all the greater, especially if the compliance of
contributors is not strong to begin with. Thus, in some circumstances
accelerating inflation can significantly reduce the ratio of social security
revenue to GDP.

The ratio of the social security system’s expenditure to GDP will
depend on the indexation policy the system follows. Assuming that the
indexation formula relies on the consumer price index (CPI), that the
CPI increases at the same rate as the GDP deflator, and that the elas-
ticity of real expenditures with respect to real GDP is unity, the ratio of
expenditure to GDP will vary directly with the frequency of adjustment,
inversely with the lag in the adjustment, and inversely with the rate of
inflation. In other words, accelerating inflation reduces the ratio more if
the adjustment lag is long and if the frequency of adjustment is low. For
example, with an initial ratio of expenditure to GDP of i0 percent, an
increase in the rate of inflation from zero to SO percent reduces the
expenditure ratio to 8.7 percent even when expenditure is adjusted
quarterly with a quarterly lag. When adjustment takes place once in-
stead of four times a year, the ratio falls to 7.5 percent. Unless the
adjustment lag is zero and the adjustment is continuous, an increase in
the rate of inflation wiil lower the ratio of expenditure to GDP, even with
full indexation.”

The choice of an automatic or discretionary approach to the index-
ation of the pension component of social security expenditures depends
to some extent on the index used. A policy of full indexation to the CPI
implies that one social group receives special protection from shocks to
the economic system that entail a decline in real income; for example,
when the economy suffers a substantial terms of trade loss. In such
circumstances, this kind of indexation may forestall the adjustment in
real incomes necessary to restore external balance, and it is worth adding
that pensioners in Latin America can be a privileged group.

In consequence, a policy of indexation to the CPI may be misguided.
Indexing pensions on wages would be a better rule for financial stabiliza-
tion. But could a policy of complete discretion be even better? The
argument for discretion is that no single rule would always be appropri-
ate. If real wages are rising at an unsustainably rapid pace, then wage-
based indexation would not be appropriate. Yet it may be argued that
the long-term functioning of a social security system may require that
contributors be able to expect a certain stability in their benefit enti-

# An earlier version of the paper contains an appendix with iilustrative calcula-
tions of the impact of lags and frequency of adjustment on the ratio of pension
expenditure to GDP and is available from the author on reqguest.
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tlements. The periodic adjustment of pensions in line with wages can
thus be seen as the expression of an implicit contract that pensions will
normally be related to earned incomes, even if pensioners will not always
be protected from declines in their real income.

Administrative Issues

Evasion of payment of social security contributions appears to have
been significant in several Latin American countries, although it is diffi-
cult to ascertain its extent. It is likely to be more prevalent in the rural
and unorganized urban sectors because enterprises in these sectors typ-
ically do not keep accounting records and because, given the small size
of these enterprises, administrative surveillance is often not cost effec-
tive. In addition, evasion is likely to be more prevalent in systems in
which there is little or no relation between a participant’s contributions
(including contributions made on his behalf by his employer) and the
benefits he enjoys. For example, the incentive for workers to collude
with employers to evade contributions would be greater if pensions were
not related to the value of contributions, or if the contributions financed
medical care and payments for income lost while workers were sick.?

The temptation to evade may increase in periods of recession, and it
must certainly increase when the rate of inflation increases if penalties
for evasion are a fixed percentage of the value of contributions not
remitted. Finally, the rate of the payroll tax itself is related to the
incentive to evade.

Clearly, evasion will be a problem if the social security institution
cannot command the administrative means to ensure a reasonable de-
gree of compliance. In a system in which benefits do depend on an
individual’s contributions, the incentive to cheat is probably greater
when no adequate records of an individual’s contributions are main-
tained. Keeping such records is imperative, not just to reduce evasion
but also to ensure that benefits are fairly evaluated.

Substitution of the VAT for the payroll tax has been seen as a remedy
for the problem of compliance because with the credit-invoice system of
the VAT there is no incentive to underinvoice at either the wholesale or
manufacturing stage of production. The VAT is considerably more diffi-
cult to administer than the payroll tax, however, and if it does not fully
replace the payroll tax there is no saving from the dismantling of the
administrative apparatus of the payroll tax (McClure (1981)).

* This relationship assumes that contributors would not discount future in-
come excessively.
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Tardy remittances have also been a problem. Because of inadequate
penalties for late remittances, in some countries business enterprises
have enjoyed a loan from the social security regime at a negative rate of
interest. Either periodic adjustments of the penalty for late payment or
a constant, very high, penalty rate is necessary to resolve this problem
when the rate of inflation is high and variable. Finally, late remittances
are tacitly encouraged if the government is late in making its own con-
tributions to the social security system, or in establishing and settling
claims to pensions.

The stratification of social security schemes in the countries that first
introduced social security must have contributed to substantial adminis-
trative inefficiency in the past. Because of the large number of plans,
administrative resources were duplicated. Moreover, the lack of coordi-
nated administration was responsible for serious inequities, including the
nontransferability of years of participation under one scheme to another
and the possibility of an individual’s receiving two pensions at exces-
sively generous terms because benefits were not coordinated when con-
tributory service in one plan was transferred from another. The reform
measures implemented recently in Chile and Uruguay have substantially
increased the unification of those systems. Nonetheless, the process is
not yet complete, and there is evidence that some advantages of a unified
system have yet to be exploited fully (Mesa-Lago (1985, p. 199)).

Administrative expenditures in Latin American countries are high in
relation to those of OECD member countries if the ratio of administra-
tive expenditures to total expenditures is taken as the index of relative
cost (Table 5). In Bolivia and Ecuador, this index is high by any stan-
dard. Economies of scale in program administration could explain the
lower cost of the OECD programs if these programs were in general
larger than programs in Latin America. However, Denmark and Nor-
way, both with relatively small programs, have cost indices lower than
any Latin American country.” Mesa-Lago (1985) has drawn attention to
the lavishness of social security administrations’ headquarters and has
argued that payrolls and benefits of the administrative staff have typi-
cally been excessive.

The health expenditure component of social security systems, particu-
larly the medical services component, presents special administrative

* A further possible explanation is that some of the capital equipment used by
administrative agencies in Latin America may be as expensive as that used by
OECD countries, whereas the value of benefits per capita is much lower, given
theln:juch lower per capita income levels in Latin America to which benefits are
scaled.
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problems. In many countries, parallel hospital systems exist: one for
social security contributors, another—operated by the ministry of
health—for the rest of the population not relying on private clinics. The
social security medical program typically covers a minority of the
population—mainly blue- and white-collar workers in the cities. The
rural population and indigent city dwellers in large part are covered by
the system operated by the ministry of health. Despite its smaller cov-
erage, the social security medical care system usually has a larger budget
than the medical care component of the ministry of health, and its per
capita expenditure is much larger (Ugalde (198S, p. 111)).

In some countries the services of the two institutions have not been
coordinated, leading to a considerable duplication of services; an exam-
ple is two hospitals serving the same community where one would suf-
fice, so that in many countries the occupancy rates of hospital beds have
been as low as 50 percent (Mesa-Lago (1985, p. 26)). Efforts to improve
the coordination of services have in general met with little success. One
source of difficulty has been the preference of contributors to social
security for a separate hospital system because of the poorer quality of
service in the public system;* however, not all countries face this type of
problem. In Costa Rica, for example, the Ministry of Health is responsi-
ble for public health programs and for medical care in rural areas not
covered by the social security system, and the social security system is
responsible for the bulk of medical care services. The two services are
being gradually integrated.

The concentration of social security’s resources in the cities and the
financial constraints imposed on the budgets of health ministn'es imply
that a significant proportion of the rural population has limited or no
access to modern medical care. These inequalities cannot be eliminated
by an extension of the coverage of the social security system at its present
level of benefits per capita. Such an extension would require an enor-
mous increase in the financial resources mobilized by the system.

III. Conclusions

The social security systems of some Latin American countries are
large enough that their financial imbalances can have serious macro-
economic consequences. These imbalances reflect the influence of the
erosion of the payroll tax base because of falling employment, as well as

*This is discussed in Chapter 3 of International Social Security Association
(1982).
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the secular influence of an aging population on the finances of the
system’s pension component. To forestall the emergence of more serious
financial disequilibria, several countries have had to allow a marked
erosion in the level of social security expenditure in real terms. This
reduction has been accomplished by various means, including less than
full and timely indexation of pension benefits and increases in minimum
retirement ages.

The social security systems of most Latin American countries now
absorb only a small share of GDP, essentially because the coverage of
the systems is low, even though expenditure per participant can be quite
high. However, as the pension component of these systems matures—as
a greater share of the elderly population, having contributed for a longer
time, becomes entitled to more benefits—the share of expenditure in
GDP can be expected to grow, even without a marked expansion in the
systems’ coverage. The reported accounting surplus in the pension sys-
tem in some of these countries most likely disguises an actuarial deficit.
Future benefits promised under current legislation cannot be financed
out of the system’s income from reserves and contributions at current
rates of contribution by the system’s participants. An additional problem
confronts these countries: any significant expansion of the system will
not be feasible at the current level of expenditure per participant, so
there will be a trade-off between the generosity of benefits and the
degree of coverage of the system.

Although demographic forces have contributed to the upward pres-
sure on social security expenditures in the last twenty-five years, their
influence should abate in most countries in the near future because no
marked increase in the ratio of elderly to working-age population is
projected to take place in the next twenty years. In the more distant
future, however, a further decline in the birthrate and some further
increase in life expectancy could push the dependency ratio up again,
putting pressure on pension expenditure. At the same time, the increase
in life expectancy and demands for high-technology medical care will
create pressure on medical expenses.

Funding Versus Pay-As-You-Go

No country in the region has a fully funded pension system except
Chile. Pay-as-you-go systems may reduce national saving and capital
formation, but evidence to support this view is not conclusive. Funded
systems can be successful in a stable financial environment, but they are
vulnerable to both inflationary shocks and misguided investment poli-
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cies. Their reserves should not normally be used to finance increases in
government expenditure or tax cuts, so that the introduction or expan-
sion of a funded system should reduce the deficit of the consolidated
central government. An exception to this rule can be made if the private
sector views its contributions to the system as a tax, rather than as a kind
of forced saving,.

Revenue Sources and Distributional Considerations

The main but not exclusive source of finance for Latin American social
security systems is the payroll tax. The base of this levy is considerably
less broad than it is in most OECD countries, so that exclusive reliance
on it would impose a stringent limit on the size of the system. The payroll
tax is a relatively simple levy to administer, and if its effective burden
rests on participants in the social security system it has the additional
advantage that those who benefit from the system pay for it.

When coverage is less than universal, as is the case in virtually all Latin
American countries, and the system is partially financed out of general
revenues, the incidence of the system is probably regressive because
persons excluded from coverage will bear part of the burden of the taxes
that finance it. This conclusion is strengthened if the burden of the
payroll tax is shifted forward to the consumer.

The narrow base of the tax means that its rates must be high to finance
an extensive system,; if the tax is not borne by labor but results in higher
labor costs, these rates can encourage capital-intensive production meth-
ods and reduce employment. If the base of the tax cannot be broadened
to finance the expansion of the system, then both equity and efficiency
considerations suggest that additional revenue must be sought from a tax
or combination of taxes whose incidence is less regressive and more
neutral in its impact on factor costs.

Alternatives to Conventional Social Security Programs

Alternatives to the traditional model of social security are possible in
Latin America, as the reforms in Chile demonstrate. The new Chilean
system preserves some basic features of the old public system but re-
duces the direct role of the government. Thus, the new pension system
obliges the current generation of young adults to make contributions to
a kind of individual retirement account managed by a private financial
institution under public supervision. If its participants completely trust
the new system, it will have the merits of lessening the incentive to evade
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the making of contributions and of creating a more solid and transparent
link between the value of contributions and the value of benefits that
contributors will ultimately receive. The successful operation of a
Chilean-style plan, however, requires both a well-developed system of
financial intermediation and a stable financial environment.

Impact of Inflation

The inflationary environment of Latin America complicates the man-
agement of social security systems, particularly of their pension com-
ponent. Accelerating inflation tends to reduce both revenue and ex-
penditure relative to GDP. A high and volatile rate of inflation can
produce sizable swings in the real value of benefits and their share of
GDP even if the frequency of adjustment is fairly high and the lag in
adjustment short. With a significant lag in revenue collection, and
prompt and timely indexation, the deficit could grow as a share of GDP.

Administrative Issues

Finally, administrative expenditures in Latin American social security
systems are high by comparison with OECD countries because of exces-
sive staffing levels and bureaucratic competition over the supply of med-
ical services between social security institutions and ministries of health.
In some Latin American countries the systems still carry the vestiges of
numerous benefit plans and institutions that cover different occupational
and social groups, with resultant administrative duplication and inef-
ficiency. In consequence, the potential for cost savings is great.
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Shorter Papers and Comments

The Case for Earmarked Taxes
RANIIT S. TEJIA*

The earmarking (or setting aside) of revenues from various taxes for
specific types of expenditure is a much-maligned fiscal practice. This
paper surveys theoretical arguments and institutional circumstances under
which earmarking (even widespread earmarking) may enhance wel fare.
The paper also questions the criticism that earmarking seriously erodes
budgetary efficiency.

HE EARMARKING of taxes refers to the designation of funds —either

from a single tax base or from a wider pool of revenues—to a
particular end use. This practice may be contrasted with general fund
financing, whereby expenditures are met from consolidated receipts.
Earmarking provisions are a pervasive fiscal phenomenon in both devel-
oped and developing countries and are even written into several consti-
tutions. Typical examples include the earmarking of revenues from prop-
erty taxes for education, gasoline taxes for highway construction, and
payroll taxes for social security payments.

For various reasons the practice has been condemned by economists
as wasteful and inefficient. At the bottom of much of this criticism is the
homely analogy to households forced to spend receipts from each source
of income for specified items of consumption. But what economist has
not experienced a twinge of shame when earmarking income from a
spouse’s new job toward the downpayment on a house, or converting
windfall profits into a vacation budget? The source of embarrassment, of
course, is the knowledge that an earmarking provision is—from the
individual’s perspective—an unnecessary constraint in the utility-
maximization problem of allocating the last dollar to yield equal
marginal utility in every direction. To appreciate the case for earmarked

*MTr. Teja is an economist in the Asian Department. He holds degrees from
Delhi University, Jawaharlal Nehru University, and Columbia University. This
paper was written while he was with the Fiscal Affairs Department of the Fund.
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taxes, a necessary first step is to get away from the tendency to view
the fiscal problem from the perspective of an individual called the
benevolent social planner.

I. The Rationale for Earmarked Taxes

Decisions on the provision of public goods may be taken either in the
context of a vigorous democracy with an active legislature or, alterna-
tively, by executive decree. The former perspective is adopted here, with
the legislature viewed as a forum wherein conflicting preferences are
expressed and resolved.

Lindahl’s Theory

This essential feature, which distinguishes fiscal decisionmaking from
that of the individual household, was elegantly captured in the writings
of Eric Lindahl (1958) over sixty years ago. A by-product of that analy-
sis was a welfare-theoretical case for earmarked taxation based on the
Pareto criterion. The main point is that the alternative to earmarked
taxes—general fund financing—will result in non-Pareto-efficient
outcomes.

Following Johansen’s (1963) exposition, consider an economy with
two pure public goods, G and S, and a composite private good X. Let Y,
and Yj be the incomes of two types of individuals-—A4 and B-—and X,
and Xp their consumption of the private good X. Let & denote A’s “‘tax
share” in the financing of total expenditures (G + S), so that B’s share
is (1 — k). Under general fund financing, both public goods are financed
by the revenues derived from these lump-sum taxes. Given utility func-
tions Ux(X4, G, S) and Ug(Xp, G, §), each agent maximizes utility
subject to the corresponding budget constraint,

Y.=X,+h(G+YS) (1)

Ys=Xp+(1—h)G +S5), )
yielding the following first-order conditions:

dU 41dG = dU ,/dS (3)

dU 4/dS = hdUydX , 4)

dUp/dG = dUgldS )

dUpldS = (1 — h)dUgld X . (6)
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The system of equations consists of six equations but only five un-
knowns (G, S, X4 X, and h) and hence is overdetermined. In other
words, no tax share & is capable of meeting all the requirements for
efficiency.

One way to arrive at a determinate solution is to assume that prefer-
ences are identical. Then equations (3) and (5) are duplicated, leaving
five equations in five unknowns. But this trivializes the whole problem,
robbing fiscal analysis of one of its distinguishing features.

Suppose instead that expenditures on G and S are met from two
separate “earmarked” funds. Thus, expenditure on G is met by payment
of gG by A and (1 — g)G by B; likewise, for S, A pays sS and B pays
(1 —5)S. Agents now maximize utility functions subject to the new
budget constraints,

Yi=X,+gG +s§ (1a)

Ys=Xa+(1-g)G +(1-9)S, (2a)
which yield a new set of first-order equations:

dU ,/dG = gdU ,/dX 4 (3a)

dU ,dS = sdU 4/dX, (d4a)

dUsldG = (1 — g)dUsldX g (Sa)

dUp/dG = (1 — s)dUg/dXp. (6a)

The system now consists of six equations and six variables and hence can
be solved for the optimal values of G, S, X4, X5, g, and s.
Note that rearranging equations (3a)—(6a) yields

(AU A/d0)(dU /d X ) + (dUgldi)/(dUgldXs) =1, i=G,S. (7)

The terms on the left are the sums of A and B’s marginal rates of
substitution for each public good. The marginal rates of transformation
of G and S for X are, by construction, unity. The earmarking solution,
then, is equivalent to Samuelson’s (1969) well-known condition for the
Pareto-efficient allocation of public goods and, indeed, is necessary for
Pareto efficiency: any move from earmarking to general fund financing
would leave both individuals worse off.

This case for earmarking has been couched in terms of numbers of
equations and unknowns. However, if one recalls that the problem is
resolved when preferences are identical, it should be clear that the role
of earmarking lies in facilitating the mutual accommodation of differing
preferences in the economy. Note also that, because tax shares are
derived from individuals’ marginal rates of substitution in utility, the tax
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shares may be viewed as a form of “‘benefits taxation.” Although every-
one consumes the same level of public goods, agents pay for this in
accordance with their marginal utility (benefit).

A well-known shortcoming of Lindahl’s (1958) analysis is the assump-
tion that agents in the economy will truthfully reveal their preferences.
Owing to nonexcludability in consumption inherent in pure public
goods, an agent has every incentive to understate the marginal benefit
derived from an additional unit of the public good. Although economists
have devised clever (sometimes bizarre) mechanisms for the truthful
revelation of preferences that approximate the Lindahl equilibrium, the
implementation of Lindahl’s solution remains a complex and difficult
issue.

The Public Choice Perspective

Whereas a mainstream theorist might view earmarking as a constraint
on expenditure, the public choice school stands this proposition on its
head and argues instead that, in the context of majority voting, it is
general fund financing that imposes constraints on voters’ choices. An
insightful distinction between earmarked taxation and general fund fi-
nancing can be illustrated as follows.

Under earmarking, the equilibrium quantity of each public good is
determined by a separate vote on expenditure together with a specified
tax, or set of taxes, to finance that expenditure. The opportunity cost to
the voter of an additional battleship, then, is higher taxes rather than
reduced expenditures on other public goods. General fund financing, on
the other hand, is characterized by separate voting on the size of the
budget (tax bills) and the composition of expenditures (expenditure
bills). Given the government’s separately determined budget constraint,
the opportunity cost of an extra battleship is no longer higher taxes but
instead reduced expenditure on other public goods. This separation of
tax decisions and expenditure decisions lies at the heart of the public
choice school’s distaste for general fund financing.

One strand of this approach—initiated in Buchanan’s (1963) seminal
paper—argues that the voter who might have approved a tax increase if
it were earmarked for, say, environmental protection would oppose it
under general fund financing because he or she may expect the incre-
ment to be allocated to an unfavored expenditure such as defense. Ear-
marked taxation then permits a more satisfactory expression of individ-
ual preferences. Although Buchanan’s analysis is basically an exercise in
positive economics, it has distinct normative overtones.
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A second strand-—developed in Browning (1975)-—draws attention to
the possibility of perverse outcomes under general fund financing. The
constraints imposed by the separation of tax decisions and expenditure
decisions under majority voting may be such that a lower quantity of a
public good will be supplied even if every voter’s preference for that
good has increased.

The public choice approach is frequently received with courteous
cynicism; Goode (1984), for example, has drawn attention to its irrele-
vance in countries that lack provision for citizen participation. A stron-
ger criticism (see, for example, Deran (1965)) is the observed tendency
for earmarking provisions to become embedded in the state’s financial
structure and not to be re-evaluated as conditions change (as is implicitly
assumed in the public choice model). In practice, the level of public
goods supplied may depend entirely on the amount of earmarked reve-
nues and costs, regardless of whether that level has become excessive or
deficient. Whereas the usual example cited in this regard is something of
a caricature (the continued presence in two U.S. states during the mid-
1960s of taxes earmarked for Confederate pensions), most would agree
that rigidity in earmarking provisions is the ultimate flaw in the concept.
The moral, then, is that such provisions should be reviewed regularly
whenever their introduction becomes inevitable.

The Benefits Principle of Taxation
and the Economics of User Charges

Frequently, the use of earmarked taxation is justified by invoking the
“benefits principle of taxation,” which argues that taxes should be borne
by those who most benefit from the associated expenditure. The notion
is appealing to economists because it parallels the market mechanism for
private goods. The analogy makes most sense when an impure public
good is characterized by excludability in consumption.! Then it becomes
possible to finance the activity with a user charge. Although user charges
arein a sense ‘“‘earmarked”’ for their associated activity, the implementa-
tion of a user charge is not equivalent to an earmarked tax in terms of
efficiency and equity. When the implementation of user charges is
judged to be administratively infeasible or too costly, an earmarked tax
can be used as a second-best instrument of finance (for example, a
gasoline tax as a proxy for charges on highway users).

'An example of a pure public good that is not excludable in consumption is
street lighting.

©International Monetary Fund. Not for Redistribution



528 RANJIT S. TEJA

The simple economics of user charges sheds some light on the prin-
ciples that determine the extent of revenues to be earmarked. Consider
the provision of an excludable public good characterized by positive
externalities. In Figure 1, the marginal social benefit (MSB) from a unit
of consumption exceeds the corresponding private benefit (MPB). The
marginal cost of production (MCP) is, for simplicity, assumed to be
constant at p,. The optimal level of consumption for society is g*, for
which consumers are willing to pay only p,. Then ¢* can be publicly
provided by a user charge of p,, together with a per unit subsidy of
p1 — p2- 1deally, earmarked revenues should total p,q*, with the remain-
der, (p1 — p2)q*, being financed by general revenues unrelated to the
level of consumption of the good. This is precisely how expenditure on
road construction and maintenance is financed in a number of countries.
Eklund (1972) reports that, for a cross section of countries with ear-
marking provisions, an average of 63 percent of all road expenditure was
financed out of the general fund.

Bureaucracy Versus the Legislature

A somewhat more institutionalist perspective on earmarking may be
gained by pursuing in greater detail—as Niskanen (1971) has done—the
question of precisely who supplies public goods and services. Although
demand for public goods is expressed and resolved in the legislature,
public goods are in general supplied by bureaucracies. According to this
view, the two distinguishing characteristics of a bureaucracy are the
absence of external control on efficiency and weak internal incentives.
Weak external control results from the ambiguous nature of a bureau-
cracy’s output and the dependence of the legislature on the bureaucracy
for information. Weak internal incentives to produce efficiently are a
consequence of an absence of financial incentives for managers and a
lack of competition in the market for their final output. The effect of
this constellation of circumstances is to make bureaucrats pursue goals
other than efficiency, such as larger staff establishments, prestige, and
patronage.

This approach to bureaucratic behavior can be used to rationalize the
legislative tactic of earmarking revenues for specific end uses. There are
a great many expenditures that are clearly in the public interest, but
bureaucracies may have little interest in pursuing them adequately. A
good example is expenditure on the operations and maintenance of
public structures and capital. The prestige-maximizing bureaucrat in
general prefers to see his department’s allocation go to new and high-
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Figure 1. Provision of a Public Good with Positive Externalities

McCP

MSB

* q

profile investment and construction projects rather than to something as
mundane as maintaining an old road or irrigation ditch. Although it is
true that bureaucratic reputation may depreciate along with public struc-
tures, the process is long, and managers are rarely stationary targets.
Since proper maintenance of the capital stock is an urgent issue in many
countries, the legislature (or the executive branch) may force the bu-
reaucracy’s hand on the matter by earmarking funds for such use.

Earmarking and Intertemporal Horsetrading

Earmarked revenues cau also serve to enforce long-term deals be-
tween legislators—and in the process be welfare enhancing. Consider
the case of the U.S. Hazardous Substance Response Fund (or “Super-
fund”), which obtains revenue from excise taxes on petroleum and
chemicals and uses the proceeds to help clean up environmental damage
caused by production and disposal of these same goods. Even though
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taxing the chemical industry as a whole can be rationalized as a crude
approximation to the “polluter-must-pay” principle, one can still ques-
tion the validity of earmarking the proceeds to a special fund. Why
should such revenues not be assigned to-—and expenditures be met
from—the general fund?

Consider now the following explanation. The ex ante probability of
discovering a toxic waste dump is roughly the same across the country.
Ex post, however, a legislator from Nevada has no incentive to approve
cleanup expenditures in New York (because it is a pure income transfer)
unless the legislator from New York can assure reciprocal support in the
event of a similar disaster in Nevada at some future date. But legislators
from New York cannot bind their successors to such promises. A way out
of this impasse is to earmark revenues for a special fund whose expendi-
tures do not require legislative approval. Such a one-time agreement
enforces mutual promises through time and, in this instance, permits the
introduction of a welfare-enhancing public activity.

It is interesting to note that the Superfund may not be used to clean
up oil spills (even in the unlikely event that the perpetrator cannot be
identified). This feature of the Superfund can be explained by the fact
that the ex ante probability of an oil spill is not uniform across states.
Only coastal states are concerned, and legislators from the interior of the
country will naturally oppose a long-term commitment (that is, an ear-
marked fund) for such purposes.

The role of earmarking in enforcing commitments among legislators
can be extended to several situations. Eklund (1969), for instance, has
pointed out that, in fractionalistic societies with unstable majority coali-
tions, earmarking may be the only way in which new expenditure deci-
sions can be agreed on. In the absence of such a provision, society will
tend toward the status quo, in the process forgoing public projects with
a high returm to society.?

Although the rule-enforcing aspect of earmarking enhances welfare in
these cases, the opposite may also occur in practice. Interest groups may
want to earmark specific taxes as a means of limiting their tax burden.
The petroleum industry, for example, may lobby for earmarking any
gasoline tax for highway maintenance, if they suspect that there is lim-
ited scope for expansion of this activity. Similarly, firearms manufac-

% Legislators are not the only class that may resort to earmarking in such a
circumstance. Wilkie (1974) and Premchand (1983) have suggested that, in sev-
eral Latin American countries, earmarking was motivated by the executive
branch of government, which wanted to bypass the problem posed by legislative
logrolling and unstable coalitions.
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turers would attempt to earmark taxes levied on their industry for a
complementary activity such as maintenance of wildlife.

Other Arguments

One justification for earmarking taxes concerns the effects of erratic
financing that results in costly idling of manpower and machinery over
extended periods. Earmarking receipts from a stable revenue base is a
means of protecting socially important projects from the exigencies of a
budgetary crunch and can, over time, be an important cost-saving device
for the public sector. ‘

A second justification is that in some developing countries, where
democratic institutions are weak and mistrust of the government is high,
earmarked taxation can improve tax compliance. If the public can be
assured that taxes will be spent in their locality rather than used, say, to
indulge a political strongman’s penchant for military expansion, they will
be more willing to comply with existing taxes. In this case earmarking
substitutes for lack of representative power in the executive and
legislative branches of government.

Third, many countries have in recent years been forced to make pain-
ful (but necessary) fiscal adjustments to serious external shocks. In some
cases the brunt of fiscal adjustment has been borne entirely by capital
and infrastructural expenditure, with minimal reduction of current ex-
penditures. Although the distinction between current and development
expenditure should not be exaggerated—underfunding of the recurrent
costs of development expenditure is a long-standing problem in develop-
ing countries—there is a tendency to cut back on vital infrastructural and
maintenance expenditures rather than on public sector employment and
wages. An earmarking clause, designed to protect vital projects and
expenditures, would strengthen the government’s hand in reducing less
socially productive components of public expenditure.

II. Conclusions

The foregoing has examined several theoretical reasons and practical
circumstances under which earmarking revenues might be socially
beneficial. There is one practical criticism of earmarking that has not
been addressed so far: the proposition that earmarking induces budget-
ary rigidity and inefficiency.

One can respond to this proposition in at least two ways. First, is the
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alternative any better? The arguments against earmarking implicitly
assume that general fund financing will eliminate the problems associ-
ated with earmarking. For instance, it is implicitly assumed that expen-
ditures under general fund financing are indeed periodically reviewed
and adjusted to ensure that no program is under- or overfunded. The
empirical basis for such an assertion is highly questionable. Most budget-
ing under general fund financing occurs incrementally rather than by
a procedure that evaluates each tax and expenditure afresh from year
to year. Indeed, Bird (1982) has argued that the growth of earmarked
taxes and the decentralized sector in Colombia should be viewed as a
flight from the exceedingly cumbersome and inefficient budgetary and
expenditure systems in that country.

Second, it should be recognized that, although widespread earmark-
ing may induce rigidities in the budget, there are ways to reduce this
effect. For example, adjustments can be made to the base or the tax rate
of an earmarked pool of revenues. Alternatively, an activity can be
jointly financed by both earmarked and general fund revenues, the latter
providing the latitude necessary to make discretionary changes at the
margin.

More fundamentally, one can question whether it is really worth mak-
ing such a fuss about budgetary rigidity. Eaimarked taxes are an applica-
tion of the benefits principle of taxation and may be associated with
higher revenues. As Bird (1984, p. 110) has pointed out, “it makes little
sense to criticize earmarking for budgetary rigidity, since without ear-
marking, there would be less of a budget to be rigid about.”
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Islamic Interest-Free Banking
and 100 Percent Money

Comment on Khan
ERVIN JOHN DOAK*

MOHSIN KHAN’s recent article (1986) on Islamic banking notes vari-
ous trends in thisrespect and provides a valuable list of references.
His main purpose, however, was to provide a “theoretical analysis.”” This
is indeed a much-welcomed contribution and should appeal to anyone
researching the possibilities for similar nontraditional financial systems,
such as the 100 percent money proposal of Simons (1934) and Fisher
(1945). Khan alludes to this application when he notes that ‘‘Islamic
banking is really a particular variant of equity-participation systems”
(Khan (1986, p. 7)). The fact that some countries are actually using
the Islamic system does provide us all with valuable experimental
information.

There are two major questions I would like to raise about Khan’s
article. Should he have chosen a different model to contrast the Islamic
and traditional banking systems? Should he have tried to contrast these
alternative systems in more ways that just that of economic stability?

Khan assumes that the banking system is solely carrying on a
saving-investment operation and that all money is “outside money”
(pp. 10-11). Although this does help with simplifying his analysis, there
are certain difficulties. Would it not have been better to have assumed
much the opposite, that the private banking system is responsible for
creating most, if not all, the money in the system, and that it holds a
mixture of demand and savings deposits? Surely this is more the situation
we have in North America. A model that incorporated such assumptions
and that could also be reformulated along the lines advocated by the
100 percent money school would probably have been more appropriate.

* Mr. Doak is an Assoctiate Professor of Economics at Saint Mary’s University
in Halifax, Nova Scotia, Canada.
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It certainly would have helped the reader when it comes to under-
standing Khan’s discussion about two windows for deposit transactions
(pp. 20-21). It appears that the model used is too rigid and does not
really permit as full an analysis of the matter as one would like.

The use of a more appropriate model may also have permitted at least
some discussion of other issues of concern to economists such as Simons
and Fisher. It would help to show how the move toward a 100 percent
reserve plan could help to reduce government debt and taxes. It also
might explain how industrial concentration might be reduced, especially
if this is considered a problem. Finally, it might throw some light on
questions of a political nature.

In a recent paper (Doak (1988)) I have constructed a simple model
that attempts to deal with some of the concerns mentioned above. The
model assumes that private bank deposits, D, constitute the only type of
money in circulation, that the central bank can control the growth of
money supply through its purchases of government debt, C, and that the
simple money-multiplier rule applies; that is,

D =C/r,

where r is the private banks’ required and actual cash reserve ratio.
A number of theorems can be derived from this model. The most
significant finding, however, is that of an objective measure of usury, U:

U=[(G(1-XN(G-T)]+ {(i)[)( —rX -r(1- X))G - T)}’

r

where i is the loan rate of interest, X is the percent of public debt
purchased annually by the central bank, and G — T is the amount of
annual borrowing by government to cover its deficit. The usury is of two
major types: the usury on public debt, which can be eliminated by
making X =1 =100 percent, and the usury on private debts, which can
be eliminated by making » =1 = 100 percent. The possibilities for in-
creased transfer payments and lower taxes can also be demonstrated.

The principles of Islamic banking and the Simons-Fisher 100 percent
money school seem to share the view that private banks should not have
the power to create money, that money creation should be a power
reserved for the government or its central bank. North American princi-
ples are obviously in conflict with these ideas, which may suggest or
explain why the relative burdens of interest payments, taxes, and debts
are excessive. To the extent that any government can wisely use the
power of money creation to pay for its expenses, taxes could be reduced
and the private sector freed from having to incur unnecessary debts.

Khan begins his article by referring to the “general resurgence of
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fundamental Islamic values in many parts of the world”’ and by describ-
ing how some countries are transforming their economic systems ‘“‘to
accord more closely with the precepts and conditions of Islam’ (p. 1). It
would have been valuable had Khan’s model been such as to demon-
strate more of the benefits of such a transformation of the banking
system.

These comments notwithstanding, Khan’s article was valuable, and it
is to be hoped that he and other Fund staff will continue to pursue the
subject, including the questions raised here.
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Islamic Interest-Free Banking

Reply to Doak
MOHSIN S. KHAN*

IN HIS COMMENT on my paper (Staff Papers, Vol. 33, March 1986,
pp. 1-27) Doak contends that 1 used the “wrong” model to character-
ize the Islamic banking system, and that I should have employed criteria
other than dynamic stability to contrast the Islamic and traditional bank-
ing systems.

The objective of my paper was clearly stated: to examine the dynamic
response of an Islamic bank to a sudden decline in income (fall in asset
values). The model specified, which is simply a dynamic version of the
standard IS-LM framework, seems perfectly sensible for the purpose at
hand. The assumption of only outside money is perhaps unrealistic, but
relaxing this assumption to allow banks to issue deposits does not change
the analysis in any way. There is only one bank in the system (with no
distinction made between the central bank and commercial banks), and
it issues a liability. I called that liability money but could easily have
called it deposits.

I agree with Doak that my model does not explain the effects of
moving to a 100 percent reserve requirement for banks. But the model
was not designed to do so. There are a whole host of important issues in
Islamic banking and finance other than stability, and, as shown in a
recent collection of papers on the subject,’ one needs different models
to analyze them. Doak’s criticism of my model—that it is not sufficiently
general to be able to handle all the relevant issues, including “questions
of a political nature”—is certainly correct. But how many models in
economics would be immune to such criticism?

*Mr. Khan is Assistant Director in the Research Department. He is a gradu-
ate of Columbia University and the London School of Economics and Political
Science.

! Khan, Mohsin S., and Abbas Mirakhor, eds., Theoretical Studies in Islamic
Bank)ing and Finance (Houston: Institute for Research and Islamic Studies,
1987).
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In statistical matter throughout this issue,
dots (. . .) indicate that data are not available;

a dash (—) indicates that the figure is zero or less than half the final
digit shown, or that the item does not exist;

a singie dot (.) indicates decimals;
a comma (,) separates thousands and millions;

“billion” means a thousand million, and “trillion” means a thousand
billion;

ashort dash () is used between years or months (forexample, 1981-83
or January—Qctober) to indicate a total of the years or months inclusive

of the beginning and ending years or months;

a stroke (/) is used between years (for example, 1981/82) to indicate a
fiscal year or a crop year;

components of tables may not add to totals shown because of
rounding.
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