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TOWARD ASSESSING THE NEED

FOR INTERNATIONAL RESERVES

Over the past few years, increasing attention has focussed on the
question of deliberate creation of international reserves. No aspect of
this question has presented greater difficulties, both theoretical and prac-
tical, than that of assessing the world's "need" for such reserves.
In a paper published in 1961, I tried to develop a systematic approach

to the problem.' This approach, which might be termed a teleological
one, has won a measure of acceptance in official documents. Unlike the
principal alternative approaches, it does not ask what amount
of reserves each country would like to have, or what amount it would
require in order to be able to follow desirable policies, and then
add up the results to get a world total. Instead, it asks what would be
the effects on world economic welfare—given the probable reactions of
governments, central banks, and individuals—of increasing total reserves
or rates of reserve growth, the increases being distributed among coun-
tries in some specified way.
On this approach the world's "need" for reserves or for reserve

growth is determined at the point where the effects of further reserve
increments on world economic welfare cease to be positive and begin to
become negative. (Some, including the author, would assess the effect
on economic welfare by taking account of effects not only on real in-
come but also on income distribution, both within and between countries.)
Such an approach, though traditional in welfare economics, is open to
the charge of being "dictatorial." Instead of accepting the preferences
of governments, it seeks to evaluate them in the light of ultimate cri-
teria. In any event, consensus between governments is unattainable, and
the dictatorial judgments of economists may help to provide the basis
of a reasonable compromise.

Reserve changes generally exercise their effects on world real income
through national monetary and fiscal policies, such as those affecting
imports, capital exports, and exchange rates. There are some exceptions
to this general rule. For example, such changes may act on the minds
of private individuals by inspiring a greater or lesser degree of confi-
dence in exchange stability. But even in this instance—and granting that
hot-money movements have a direct impact on economic life—the ulti-
mate effects on real income are largely mediated through national

1 "International Liquidity: Ends and Means," Staff Papers, Vol. VIII (1960-61),
pp. 439-463.



policies. However, as is explained later, if reserve changes as such act
through national policies, •the processes through which reserves come
into existence or are acquired by countries may act more directly on the
level of monetary demand.

CRITERIA FOR OPTIMIZATION

Other things being equal, the higher the level of a country's reserves
and the better its prospects of increasing them in the future, the more
inclined the country will be to adopt policies that, inter alia, worsen its
balance of payments.
Thus, higher reserves will encourage a country to adopt more expan-

sionary monetary and fiscal policies, relax restrictions on imports or even
promote them, relax promotion of exports or even restrict them, relax
restrictions on capital exports, restrict capital imports, be more willing
to provide capital exports and aid in untied form, be more generous in
the provision of foreign aid, or be less willing to devalue and more
willing to revalue the rate of exchange.
The effect of a widespread increase in reserves on balance-of-payments

equilibrium is ambiguous. Both the countries tending toward surplus
and those tending toward deficit will be encouraged to expand demand,
liberalize external expenditures, and compete less actively for external
receipts. However, unless the distribution of new reserves is deliberately
confined to countries in balance-of-payments surplus, stronger effects may
be expected in deficit countries than in surplus countries, with the result
that open payments imbalances will tend, on the whole, to increase. In
other words, countries will have more extensive recourse to official
compensatory or balance-of-payments financing, including the use of
reserves.
The desirability of a particular change in reserves depends partly on

whether the countries most likely to be affected are suffering from
inadequate or excessive demand pressure, whether the degree of balance-
of-payments restriction being applied to trade and capital movements
offers scope for significant liberalization if reserves are increased, whether
more or less recourse to official compensatory financing is appropriate,
and whether more stability or more adjustment of exchange rates is
required. It also depends, of course, on the relative effects that reserve
changes may be expected to have on all these variables.
On further reflection, I consider that my 1961 paper treated desirable

exchange-rate behavior too much as an ultimate objective, while
,paying too little attention to the desirability, other things being
equal, of promoting balance in external payments, and thus minimizing
recourse to official compensatory financing. The use of such financing,
I would now maintain, provides prima facie evidence of a distortion of
international capital flows. Although it is preferable, up to a point, to



the kinds of misallocation of resources that in some situations may pro-
vide the only practicable alternatives—namely, those associated with
trade restrictions, unemployment, price inflation, etc.—the distortion of
capital flows through official compensatory financing is, nevertheless, a
disadvantage to be taken into account. (The• welfare loss involved in
official compensatory financing may not be negligible. Prima facie, assum-
ing free capital movements and good judgment on the part of capitalists,
it would be measured by the amount of compensatory financing times
approximately half the change in the differential between home and
foreign interest rates that would be required to induce private financing
to take the place of official.)

Broadly speaking, and making the type of value judgments that
economists usually make, I would say that reserves and reserve growth
ought to be increased to the point at which beneficial effects in the form
of higher employment and reduction of impediments to international
transactions are outweighed by untoward effects in the form of inflation
and recourse to official compensatory financing.

RESERVE NEEDS AND THE ADJUSTMENT PROCESS

It is sometimes argued that international-reserve regulation is to be
judged by its contribution toward improving the process of balance-of-
payments adjustment. From what has been said, it should be clear that
this emphasis on payments adjustment, though not wrong, only pushes
the question one' stage further back. What is a good or a better adjust-
ment process must itself be judged by criteria of the kind just discussed.
For example, the array of policy propensities in the various countries
that might add up to a good adjustment process in a time of general
burgeoning of demand might not be conducive to a good adjustment
process in generally depressed conditions. The emphasis on the adjust-
ment process may also be dangerous if it leads to the conclusion
that the supply of reserves should be brought closer to what would
be needed if that process were more or less perfect. For if the
adjustment process were perfect—and this involves near perfection in
domestic financial policies—the use of reserves (and in a sense the need
for them) would be small. (The optimal level of reserves would be
indeterminate above a low level, since reserves above that level would
have no effect on policies.) Yet with the world as it is, a reduction in
the use of reserves might well entail a net worsening of the adjustment
process in the form of increased resort to restrictions or to unemployment
in deficit countries.
There is a closely related half truth which is quite popular nowadays,

to the effect that an improvement in the adjustment process would
necessarily reduce the "need" for—in the sense of the use of—reserves.
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In fact, however, it all depends on what the improvement is. More
effective incomes policies—better adjusted to the balance-of-payments
situation—, more flexible exchange-rate policies, and demand policies
that reacted more quickly to incipient inflationary or deflationary tend-
encies would all doubtless reduce the use of reserves. But less ready
resort to restrictions on trade and capital movement, though it might
also count as an improvement in the adjustment process, would probably
intensify the use of reserves.

This being said, however, it is highly desirable that efforts to improve
the supply of world reserves should be accompanied by efforts to im-
prove the adjustment process in other ways. The fact that reserve
creation has to take account of many different objectives means that it
cannot pursue any of them effectively. For example, a stimulus to world-
reserve growth now might well have good results in some countries and
in some respects and bad results in other countries and in other respects.
Thus, it might encourage some relaxation of restrictions on imports and
capital exports in the United Kingdom and the United States, as well
as a more generous flow of economic aid from industrial countries in
general, while leading, on the other hand, to excessive inflationary
pressures in deficit and surplus countries alike, and necessitating an
excessive flow of official compensatory financing from Continental Eu-
rope to the reserve-center countries. This dilemma arises from the fact
that the instruments available to national authorities for regulating the
balance of payments are either too few or are not being so used in
the various countries as to permit the simultaneous achievement of
domestic and international objectives. Anything that can be done to
enhance international control over national adjustment processes—to
enforce the "rules of the game"—will simplify the task of international-
reserve management.
The adjustment process is governed in some measure by the Articles

of Agreement of the Fund and by the General Agreement on Tariffs and
Trade. Attempts are now beihg made to improve the operation of this
process, as between the principal industrial countries, through exchange
of information, mutual consultation, and the informal adoption of "rules
of the game" within the framework of the Organization for Economic
Cooperation and Development. It is, however, very difficult to secure
effective cooperative action of this kind without some sort of financial
sanction. By long odds, the most effective method of improving the
adjustment process—at any rate so far as countries in payments deficit
are concerned—would be for a much higher proportion of international
liquidity than at present to take a form, such as drawing facilities in the
credit tranches of the Fund, that could be used only on condition that
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appropriate policies were adopted. It is a tacit presupposition of the
current enquiry into deliberate reserve creation, however, that countries
are unwilling either to accept an increasing reliance on conditional liquid-
ity for themselves or to provide the financial resources that would enable
other countries to satisfy a markedly higher proportion of their liquidity
needs in this form.

RESERVE STOCKS AND RESERVE GROWTH

So far, I have referred rather vaguely to the need for reserves, for
reserve growth, for increases in reserves, etc. The time has come to
distinguish more clearly between stocks and growth rates of reserves.
In considering how they will act on those instruments of policy that
exercise a significant effect upon the balance of payments, the authorities
of a country will be influenced, inter alia, by the extent to which their
minds are at ease with respect to the balance of payments. This degree
of balance-of-payments ease, in turn, is affected by both the stock and
the rate of growth of the country's reserves. A high reserve stock and
a high rate of growth of reserves are, from this standpoint, substitutes
for each other. More precisely, the higher a country's reserve stock, the
lower the rate of growth of reserves—and the higher the rate of growth
of its reserves, the lower the reserve stock—that will be required to
create in the mind of its authorities a given degree of balance-of-pay-
ments ease. This is easily understood. The sense of balance-of-payments
ease has to do with the confidence of the authorities in their ability to
meet payments deficits. Now, the higher the reserve stock, the greater
is the country's ability to meet current and future deficits. On the other
hand, the faster the current rise in reserves, the smaller such deficits are
likely to be in the immediate future and the higher reserves are likely
to be in the further future to meet such deficits as may then occur.

All this, of course, represents a considerable oversimplification. The
degree of balance-of-payments ease engendered by a given rate of reserve
growth—and hence the rate of substitution between reserve stocks and
reserve growth—will depend on such circumstances as
( ) how long the reserve growth is expected to persist (which, in

turn, depends on how it comes about) ;
( 2) the extent to which the growth of reserves is associated with a

growth of liquid external liabilities;
(3) the extent to which reserve growth is associated with transactions

that are "above the line" in the balance-of-payments accounts of
the country in question rather than among the financing items.

Less account is taken of changes in the rate of reserve growth if they
are considered essentially temporary than if they are considered en-
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during, if they are accompanied by liquid liabilities than if they are not
so accompanied, and possibly if they are conventionally ranked "below
the line" rather than above it. The bearing of liquid liabilities in par-
ticular is difficult to formulate. They are perhaps best considered as
equivalent to negative reserves—and a rise in liquid liabilities as equiva-
lent to a fall in reserves—but to the extent only of a fraction of their
value. This fraction itself, however, varies according to the country's
balance-of-payments strength: the stronger the country's balance-of-
payments position, the more closely the fraction approaches zero. (Re-
serve stocks, likewise, will be less productive of balance-of-payments ease
if they are accompanied by stocks of liquid external liabilities. However,
even if the ratio of liquid liabilities to reserves were the same for stocks
as for growth, it would not follow that the rate of substitution between
reserve stocks and reserve growth would remain unaffected by the height
of that ratio.)
To complicate matters further, a growth in liquid liabilities to official

holders abroad, if it results from and helps to finance a payments deficit,
may be taken as evidence that the country can expect to be able to finance
future deficits in the same way. This expectation, so long as it lasts, is
itself a substitute for reserves or reserve growth, and as such a source
of balance-of-payments strength.
In addition to the distinctions mentioned above, reserve growth, quite

apart from its effect on the degree of balance-of-payments ease and hence
on balance-of-payments policies, may apply a direct stimulus to demand
pressure in the country in which it occurs which will be greater,
(4) the more it accrues through transactions that tend to add to the

money supply, and
( 5) the more it accrues through current-account transactions which

directly affect the level of incomes.
These distinctions assume considerable importance when we come to

consider how the rate at which it is appropriate to create reserves by
deliberate international action may be affected by the form in which
they are created and by the proportions in which they are initially dis-
tributed among countries.
Let us assume for the moment, however, that any changes in reserve

growth that may take place in a given country, other than those brought
about by changes in its policies, exercise no direct effects on its incomes
or money stocks, that they appear below the line in its balance of pay-
ments, and that they are expected to dwindle at a given proportionate
rate over time. We can then derive certain propositions about the time
shape of optimal reserve growth which, though highly abstract, have a
certain practical relevance.
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RESERVE STOCK, RESERVE GROWTH, AND BALANCE-OF-PAYMENTS EASE

IN AN INDIVIDUAL COUNTRY

First, let us look at the static relationship between reserve stock and
reserve growth in a particular country, as illustrated in Figure 1, in the
form of an indifference map, derived from the preference function of
the authorities. In this, reserves are measured along the y-axis, and

Figure 1

reserve growth along the x-axis, while the various contours represent
degrees of balance-of-payments ease. The relationship between x and y
is assumed to be linear over the greater part of the map, as would seem
to be natural if, for example, any changes in the current reserve growth
would be expected to dwindle at a given proportionate rate over time.
However, there is assumed to be some minimum level below which
reserves must not fall if confidence is to be preserved, and all the
indifference contours tend to the horizontal as they approach that level.
Assuming that substitution of reserves for reserve growth, or vice versa,
does not affect the degree of attainment of domestic goals associated with
a given set of national policies, each indifference contour, representing a
given degree of balance-of-payments ease, will be associated with a given
set of policies affecting the balance of payments. The degree of balance-
of-payments ease rises northeastward on the chart, and, assuming that
the interest cost of reserve acquisition is no greater than the interest
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earned on reserve holdings, the increase in balance-of-payments ease will
bring an increase in satisfaction to the authorities. There is no "desired"
degree of payments ease, short of infinity; beyond a certain point, though,
increasing ease may become a matter of indifference.
Now let us bring in the passage of time. If circumstances both inside

and outside the country are sufficiently static, the country's indifference
map, relating reserves and reserve growth, will remain constant through
time. Each indifference contour will also continue to be associated with
the same set of balance-of-payments policies. For each contour (that is,
for each degree of balance-of-payments ease, or each set of balance-of-
payments policies), it will then be possible to draw a family of paths
illustrating how the country's reserves would have to develop from any
given starting point in order to avoid disturbing these policies. (This
is a required not an actual development of reserves—the meaning is not
that constant policies would tend to bring about this development, but
that the development is necessary if the policies are to remain constant.)
This development is represented in Figure 2, where reserve stock is
measured along the y-axis and time along the x-axis. Each path in Figure
2 corresponds to a different initial level of reserves, and the whole set
of paths corresponds to only one of the contours—say the solidly-lined
one—in Figure 1.

0

Figure 2
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If the reserve level at time zero in Figure 2 corresponds to the point
at which the solidly-lined contour cuts the y-axis in Figure i (point B),
no change in reserves will be required to maintain over time the degree
of balance-of-payments ease and the set of policies which that contour
represents; the path starting from that level of reserves in Figure 27
therefore, remains horizontal. From any starting level of reserves lower
than B, a positive rate of reserve change will be necessary to attain that
degree of ease; this is shown by the position of point C, in Figure 1, or
by the slope of the dotted line at C, in Figure 2. In order to permit the
maintenance of the specified degree of ease, reserves must rise through
time, but their rate of growth must decline, as shown in Figure 27 so
that they move asymptotically toward level B. Similarly, if reserves
start from level C27 higher than B, they must decline asymptotically
toward level B in order to permit the maintenance of the degree of
payments ease in question. (See Mathematical Appendix.)
B, therefore, represents a sort of equilibrium level of the country's

reserves in relation to a particular degree of balance-of-payments ease,
that is, the level toward which its reserves must tend if this degree of
ease is to be maintained indefinitely. We might call this an "equilibrium
level of required reserves."
Now let us turn to the more interesting case in which, as time passes,

the country, in order to maintain a given degree of balance-of-payments
ease, requires either more reserves or a higher rate of reserve growth
or both. (In a dynamic situation, maintenance of a given degree of
balance-of-payments ease will lead to the maintenance of unchanged
policies only if with such policies the degree of attainment of domestic
policy targets also remains unchanged.) Reserve needs in this sense
might rise either because of a rising propensity on the part of the author-
ities to worry about the balance of payments or because of a tendency
for potential balance-of-payments deficits to increase in size, for example,
because of a continuing growth in the value of international transactions.
In either case, the contours in Figure i corresponding to given degrees
of balance-of-payments ease will move northward, as time passes, at a
rate corresponding to the growth in the need for reserves; in the latter
case, in addition, the contours are likely, at any point of time, to be
farther north than would otherwise be the case, on account of anticipa-
tions of rising potential imbalances.
Under the new circumstances, the various paths representing the

manner in which reserve stocks, starting from different levels at the
base date, would have to move in order to maintain a given degree of
balance-of-payments ease, will still, if reserve needs grow in some steady
and systematic way, tend to converge on an equilibrium reserve path.
In Figure 3, the growth of reserve needs is defined by the curve BB,
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which is the locus of the reserve levels that would be required at dif-
ferent points of time to achieve the given degree of balance-of-payments
ease at a zero rate of reserve change. This may be called the curve of
the "static equilibrium level of required reserves." (All curves in Figure

Figure 3
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/

B •co')
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3 may be taken to correspond to the degree of balance-of-payments ease
represented by the solid-line contour in Figure 1, adjusted upward to
allow for anticipations of rising potential imbalances.) It is not a re-
quired-reserves path, in the sense of a conceptually feasible movement
of required reserves through time, since, though it shows what reserves
would be required at a zero rate of reserve change, its own rate of
change is positive.
Now the various required-reserves paths corresponding to different

levels of initial reserves will tend to converge not on this static equi-
librium curve, but on a dynamic required-reserves path related to it.
Thus, for example, if the static equilibrium level of required reserves
rises steadily at a constant proportionate rate through time (and if we
assume as before a linear relationship at any point of time between the
required level of reserve stocks and the required rate of growth of
reserves), the various required-reserve paths will tend to converge on
a line (DD) which lies below the BB line, and whose distance from
the x-axis is a constant fraction of that of the BB line.

I0



In other words, the dynamic equilibrium level of required reserves
will bear a constant proportion (less than unity) to the static equilibrium
level, and both curves will rise at the same proportionate rate. In those
circumstances, as is indicated in Figure 3, any required-reserve path that
starts from a point C2 above the static equilibrium level of required
reserves will decline through, time until it intersects the static equilibrium
path, and will thereafter rise, at an accelerating rate, until as it con-
verges on the dynamic equilibrium path it approximates the propor-
tionate rate of growth of the latter. (It is an interesting question whether
the dynamic level of required reserves, corresponding to any given
degree of payments ease, will be higher or lower at any point of time
if potential imbalances are rising, and are expected to rise, than if they
are constant and are expected to remain so. In the former event the
dynamic equilibrium level will be below the static equilibrium level,
whereas in the latter event the two will coincide. On the other hand, in
the former event, owing to anticipation of rising potential imbalances,
the static level •of required reserves will be higher than in the latter
event. Cf. Mathematical Appendix.)
This model has, I think, some relation to a well-known reality.

Assume a country whose reserves are declining but which ( like the
United States in the early i950's) can maintain a considerable degree of
balance-of-payments ease because its reserve stock is high relative to the
static equilibrium level of reserves that is required to maintain that
degree of ease. Such a country is likely to find later on that it has to
check the decline in its reserves and, still later, to accumulate reserves if
it is to maintain the same degree of ease. If it does not do so, its balance-
of-payments position will deteriorate, not only because its reserves de-
cline, but because the static equilibrium level of required reserves
increases. (The situation in the United States has been complicated by
the existence and growth of liquid external liabilities, which count to
some extent as offsets to reserves, and by the existence—and dwin-
dling—of a potentiality for financing a part of its deficits by a further
accumulation of such liabilities, which, as mentioned earlier, is a kind
of reserve substitute.)

WORLD RESERVE STOCKS AND OPTIMAL RESERVE GROWTH

Thus far, I have spoken of the bearing of a country's reserves and
rate of reserve growth on its sense of balance-of-payments ease, and on
its policies as they are affected thereby. The next step is to extend the
analysis, with the necessary adaptations, to the world as a whole, and
to see how far it can be used in the definition and measurement of the
need for reserves or for reserve growth.

Broadly speaking—with a number of qualifications discussed below—
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the types of relationships described above as existing between the reserve
levels and rates of reserve increase of individual countries, with respect
to their effect on the balance-of-payments policies of these countries, will
also obtain between aggregate reserve levels and rates of aggregate
reserve increase of groups of countries. Subj ect to still further qualifica-
tions, we may even say that the sort of relationship that exists between
"required" and actual stocks and rates of increase of reserves in a single
country will also obtain between optimal and actual stocks and rates of
increase of aggregate reserves in a group of countries. In particular, the
optimal level of aggregate reserves will tend to vary inversely in any
given circumstances with the actual rate of growth of these reserves, and
the optimal rate of growth of aggregate reserves will tend to vary
inversely with the actual level of these reserves. It is time to decide on
which of these optima it were best to focus our attention; since sudden,
once-for-all changes in the level of aggregate reserves are rare, it is
undoubtedly more convenient to focus on the optimal rate of change of
reserves as affected by the existing levels of reserves. This procedure
represents an important departure from the way in which the reserve-
needs problem has until recently been viewed, a departure which owes
a good deal to the pioneering work of Mr. Host-Madsen of the IMF.'

Again, just as the effects of reserve growth in an individual country
will vary according to the nature of the transactions by which reserves
are increased, so the effects of a given rate of reserve growth in the world
as a whole will vary according to the nature of the transactions or pro-
cedures whereby world reserves are increased. Thus, that part of the
growth in world reserves which results from additions to official hold-
ings of foreign exchange is likely to have a relatively weak expansionary
effect. Not only is it partly offset, from the standpoint of the reserve-
currency countries to which it initially accrues, by a corresponding in-
crease in liquid liabilities, but it corresponds to no net positive effect on
the sum of payments balances of countries, has no direct effect on aggre-
gate incomes, and little if any effect on the aggregate supply of money.
Reserve growth resulting from gold dishoarding has a somewhat more
expansionary effect, since it corresponds to an increase in the sum of
payments balances and tends directly to increase the money supply. Most
powerful of all is the reserve growth resulting from gold production,
which not only adds to the sum of balances of payments and tends to
swell the stock of money but also enters directly into the world's income

2 Cf. Poul Host-Madsen, "Asymmetries Between Balance of Payments Surpluses and
Deficits," Appendix, Staff Papers, Vol. IX (1962) pp. 182-zoo, at p. 198. See also the
trenchant paper by Milton Gilbert, Problems of the International Monetary System,
Essays in International Finance, No. 53 (Princeton, New Jersey, 1966) . Mr. Gilbert
lays great, perhaps excessive, emphasis on the importance of reserve growth, compared
with reserve stocks.

12



stream. Some of these expansionary effects, as pointed out earlier, act
directly on the private economy independently of repercussions on
national policies.

EFFECT OF DISTRIBUTION OF RESERVES ON RESERVE GROWTH

AND OPTIMAL RESERVE GROWTH

The first set of qualifications we have to make in drawing an analogy
between the required rate of growth of reserves of an individual country
and the optimal rate of aggregate reserve growth of a group of countries
arises from considerations of intercountry distribution of reserve growth
and of reserves.

Basically (given the average degree of balance-of-payments ease pre-
vailing among countries), the greater the disparity among countries
with respect to balance-of-payments ease and difficulty, the higher is
likely to be the optimal rate of growth in aggregate reserves. Such
disparity may be greater than usual at any given time because pay-
ments imbalances between countries are larger than usual, because
reserves are abnormally maldistributed in relation to potential payments
fluctuations, or because actual payments imbalances are abnormally mal-
distributed in relation to the distribution of reserves—in other words,
because to an unusual extent it is the countries with small reserves rather
than those with large reserves that are tending to have deficits. Now, if
we start from a position in which all countries have much the same
degree of payments ease, and if we then shift reserve stocks or pay-
ments balances so that one country is better off and another worse off,
the first country is not likely to liberalize trade and capital movements
as much as the second will restrict them, nor is the first country as likely
to expand demand as is the second to contract it. For these reasons,
greater disparity in payments ease creates a case for increasing the rate
of reserve growth and adding to ease all round. There are two main
counterarguments to this. One arises from the distortion of capital flows
involved in reserve use and other forms of official balance-of-payments
financing. An increase in payments disequilibria, such as would probably
result from a stepping-up in the rate of growth of aggregate reserves,
would increase the amount of such financing and such distortion. Again,
if an increase in disequilibria called for the adjustment of exchange
rates, a higher rate of growth of reserves might tend to delay the
adjustment. These arguments, which partly overlap, can claim
some validity only if the imbalances are of a long-term character and if
their cure is to be sought in exchange depreciation in deficit countries.
If they are short-term or of a type that should be arrested by action on
the part of surplus countries, the arguments lose much of their force.

Distributive considerations enter into the estimation of optimal reserve
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growth in another way. Any additions made to world reserves by delib-
erate action must be distributed somehow between countries. Even if the
initial recipients of these reserves are few, the reserves will tend sooner
or later to be diffused throughout the generality of countries as a result
of adaptations in balance-of-payments policies. The strength and charac-
ter of the effects, however, will depend to some extent on the initial
distribution of reserve additions.

Broadly speaking, the more the distribution of newly created reserves
favors countries in balance-of-payments difficulty and countries where
demand and imports can be easily expanded—notably the less developed
countries—the more powerful will be the expansionary effects that
reserve creation will have on demand and trade. Indeed, after a time
lag, even the countries that do not participate in the initial distribution
may well experience stronger expansionary effects than if they had re-
ceived reserves directly, for they will earn the reserves through the
balance of payments, which directly affects money supply, and possibly
through the trade balance, which directly affects incomes as well.
A concentration of newly created reserves on countries that are in

payments difficulty would tend to perpetuate payments disequilibria and
increase the distortion of capital flows. A concentration of newly created
reserves in less developed countries would also tend to produce a move-
ment of funds that would be unjustified by market criteria, though it
might well be justified by social criteria when account is taken of exter-
nalities and of the facts of international income distribution.

FACTORS AFFECTING OPTIMAL RESERVE GROWTH

In considering the path of optimal reserves through time, one has to
take account of changes in four main groups of factors:
( ) As the value of international transactions grows, the normal

magnitude of potential payments imbalances may be expected to grow
also—other things being equal, at the same proportionate rate. Any
increase in the relative importance of the more volatile types of inter-
national transactions, such as capital movements, might be expected to
raise the level of potential imbalances relative to the value of interna-
tional transactions. Any once-for-all increase in the relative level of
potential payments imbalances, in turn, would tend to give rise to a
temporary increase in the optimal rate of reserve growth.
(2) Among countries with similar propensities to react to given de-

grees of balance-of-payments ease, one would expect to find a gradual
drift toward equality in the degree of ease, a circumstance which would
tend to reduce the need for reserve growth. However, all sorts of dis-
turbing factors—military, social, cyclical—together with the disturbance
created by the delayed and "lumpy" character of exchange-rate adjust-
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ment under the par-value system, give rise to erratic and short- to
medium-run changes in such distribution.
( 3) Cyclical and longer-run changes in autonomous demand pressures

can bring about very large changes in the optimal level of reserve
growth.
( 4) Finally, and importantly, changes can occur in the attitudes of

national authorities toward balance-of-payments goals as compared with
domestic goals, and toward different techniques of bringing about bal-
ance-of-payments adjustment. To take an easy case, the lower the rate of
reserve growth (given the level of reserves relative to international
transactions) at which countries were prepared to give balance-of-pay-
ments considerations a given degree of weight relative to domestic goals,
the lower would be the optimal rate of reserve growth. A special example
of this relationship would occur in a country which desired to keep a
given proportion of reserves as backing for its domestic money supply
and in which the money supply grew more slowly than its international
transactions. More common, and more difficult to assess in terms of the
effects on optimal reserve growth, are cases in which countries alter their
preferences between different techniques of balance-of-payments adjust-
ment. In such cases, the concept of "degree of balance-of-payments easel)

loses any semblance of precision.

QUANTIFICATION OF NEED FOR RESERVE GROWTH

It is clearly no easy matter to derive a quantitative estimate of needed
reserve growth over a given period from the conceptual framework we
have elaborated. In the first place, any such estimate must rest on value
judgments as to the relative importance of different economic objec-
tives—price stability, full employment, exchange-rate stability, freedom
of trade, freedom of capital movements, and the like; still worse, it
involves value judgments as to the relative importance of welfare
changes in different countries. Again, it is extremely difficult to derive
from the rather tumultuous experience with balances of payments of
the past three or four decades any quantitative relationships between
reserve changes of various kinds and the behavior of national govern-
ments, or even between the actions of governments and their effects at
home and abroad.
On the other hand, if we are to formulate any arrangement for

deliberately supplementing or damping down the rate of reserve growth,
we must find some method of arriving at a numerical estimate. What is
to be done?

First of all, payments imbalances vary so much from year to year
that it seems pretty hopeless to try to arrive at any estimate of needed
reserve growth for periods of less than four or five years at a time. This
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limitation is mitigated by two considerations: ( ) the organizational
problem of getting international agreement on any estimate of need is
such that decisions could in any case be made only at fairly lengthy
intervals; ( 2) short-term variations in the need for reserves are reflected
to some extent in the demand for balance-of-payments credit in the form
of drawings from the Fund, use of swaps, etc., and such variations in the
demand for balance-of-payments credit lead not only to desirable redis-
tribution of reserves but also to responsive—and on the whole desirable—
variations in their over-all supply.

Secondly, it helps to pose the quantitative question in terms of the
need for reserve growth rather than the need for reserve stocks. The
two are, of course, interconnected, but even if the level of reserves were
well above the dynamic optimal equilibrium level, it seems unlikely that
the optimal rate of aggregate reserve growth would be less than zero.
Catastrophes such as wars and general devaluations aside, reserve levels
seldom get very far out of line. This is because an excessive rate of
reserve growth, by promoting inflation and price increases, is likely to
result in an increase in the level of prices, in the magnitude of payments
imbalances, and hence in the optimal equilibrium level of reserves.

Thirdly, in seeking to determine an optimal rate of reserve growth,
there is some advantage in pursuing two different approaches and seeing
to what extent they confirm each other. One approach is global, the
other starts by considering individual countries or groups of countries.

GLOBAL APPROACH

First the global approach. If we had at our disposal empirically tested
propositions about the probable economic effects of increases in the rate
of reserve growth plus a reliable projection of the state of the interna-
tional economy at the prospective rate of reserve increase, we could
decide, in accordance with some given value system, whether and to
what extent that rate of reserve increase should be supplemented. In
practice, one has to fall back on an inferior method involving comparison
between the prospective period and one or several base periods. The base
period should have certain qualities. It should be a period in which the
over-all degree of balance-of-payments ease appears to have been fairly
satisfactory—meaning not that it was satisfactory in every country but
that a higher rate of reserve growth would have done about as much
harm (through increasing unrequited transfers of real resources, delay-
ing exchange-rate adjustments, and intensifying inflationary pressures)
as it would have done good (through mitigating restrictions and expand-
ing employment and economic activity). The period should also be as
recent as possible and should comprise a reasonable number of years.
The proportionate rate of reserve growth in this period will then serve
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as the starting point of the calculation. This reserve growth should be
measured gross, but with an allowance—on a fractional basis, as explained
in an earlier section of this essay—for any growth in liquid external
liabilities.

Next, we must adjust the growth of reserves in the base period to
allow for changes in reserve stocks since that period; this adjustment
should be expressed as a proportion of some factor, such as the volume
of international trade, which serves as a measure of potential payments
deficits, and to allow for changes in reserve distribution. Unfortunately,
we cannot derive from experience any very plausible estimates of the
trade-off between reserves and reserve growth as to their effects on
balance-of-payments ease. Perhaps one has to content oneself with some
guess at the marginal rate of substitution between the two, such as that
a decline of sx in the stock of reserves, relative to trade, would have to
be offset by an excess of x in the annual growth of reserves, relative to
trade. Quantification of the effect of a change in reserve distribution is
even more difficult.

Finally, we must allow, in theory, for the effect on optimal reserve
growth of changes in official attitudes toward different types of policy.
In practice, however, it is doubtful whether needed reserve growth has
on balance been greatly affected by changes that have taken place in
recent years. Most of these, such as increased willingness to resort to
restrictions, particularly capital restrictions, and reduced willingness to
adjust demand pressures to the balance-of-payments situation, tend on
the whole to raise the optimal rate of reserve growth. On the other
hand, such effect as "multilateral surveillance" may have in inducing
deficit countries to correct inflationary pressures and surplus countries
deflationary pressures at an early stage would tend to reduce the need
for reserves ( or reserve growth). The same would probably be true of
any enhanced flexibility of exchange rates that might result from the
currently popular advocacy of wider margins.

INDIVIDUAL-COUNTRY APPROACH

The second approach to the estimation of world needs for reserve
growth begins by asking for each country the following question: Given
the actual level of reserves, what rate of reserve growth would produce
the "best" effects on policy as to the goals of full employment, price
stability, and liberalization of international transactions, etc.? This "best"
is judged more from an international than from a national standpoint.
Restrictions on external transactions, for example, are evaluated for their
effects on world real income rather than on national real income. (On
the other hand, it is difficult, in practice, to decide to what extent the
demand policies of each country should be expected to contribute towards
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the stimulation, or damping down, of demand pressures abroad; and,
in practice, one would be content with a rate of reserve growth that
would remove any constraints on domestic full-employment policy while
avoiding any stimulus to domestic inflation.) After these figures are
estimated for each country, they can be aggregated, subject to an adjust-
ment to be mentioned below, to provide an estimate of the global optimal
rate of reserve growth.
The estimation of these national optimal rates of growth involves the

same sort of considerations as have been mentioned above in connection
with global estimation, but, since we may expect to find more consistency
in the behavior of the authorities of individual countries than of hetero-
geneous groups, each member of which is exposed to very different rates
of reserve growth at any given time, the coefficients necessary to the
making of these estimates may be somewhat easier to arrive at. However,
some of this greater ease in the initial stages of the estimation is bought
at the price of difficulty at the final stage—when the national optimal
rates of growth have to be combined into a global estimate. For reasons
analogous to those already indicated in discussing the bearing of inequal-
ities of balance-of-payments ease on the amount of optimal reserve
growth, the optimal rate of growth of aggregate reserves will usually
be greater than the sum of the national optima. Imbalances of interna-
tional payments of greater or lesser magnitude are inevitable, and the
countries whose payments balances are in deficit (or at less than their
optimal surplus) are likely to react more vigorously to this discrepancy—
and in ways probably harmful to economic welfare—than are countries
whose payments surpluses exceed their national optima. To what extent
world reserve growth should be raised above the figure arrived at by
adding together the optimal rates of growth of the individual countries,
in order to mitigate these deficit-country reactions, is very difficult to
determine. Even if no such adjustment is made, however, the "national"
approach to the estimation of needed reserve growth in the world has
the merit of providing a somewhat less unreliable estimate of the mini-
mum needs for such growth.

NEED FOR SUPPLEMENTARY RESERVES

The practical purpose of estimating optimal reserve growth is to know
by how much, if at all, the rate of growth of reserves from existing
sources should be supplemented by deliberate reserve creation. There
are really two questions here. How should the planned supplementation
of reserve growth vary with differences in the prospective growth of
existing types of reserves? And to what extent should year-to-year
supplementation vary with deviations of actual from prospective growth
in existing types of reserves?
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In answering both questions, we must take account of differences in
the "effectiveness" of different types of reserve creation, existing and
new. Thus, the part of reserve growth generated by gold production
exercises the most powerful effect, since it enters into the income stream
from the very moment of its creation. The negative contribution to
reserve growth that results from gold hoarding (or the positive con-
tribution that results from dishoarding) is less powerful, since it does
not affect the income stream, but it does affect the supply of money and
the reserves of the banking system. The part of reserve growth generated
by additions to currency reserves and accruing in the first instance to
reserve centers exercises a much less powerful effect. Not only is it offset
from the standpoint of the reserve center by a corresponding increase in
liquid liabilities, but it enters below the line in the balance of payments,
has no effect on the income stream, and little, if any, on the money
supply. Reserve growth generated by a growth in reserve positions in
the Fund resulting from an expansion in drawings outstanding in the
conditional tranches falls somewhere between that generated by gold
production and that generated by increases in official holdings of foreign
currencies. Though accompanied, like the latter, by liabilities, the lia-
bilities are medium-term. Moreover, they accrue to drawing countries
that usually need to spend the reserves received at once. Subsequent
recipients of the reserves earn them in the form of additional exports
or an improved capital account.

Similar considerations arise as to the type of reserve increase that is
likely to be associated with deliberate reserve creation. Deliberately
created reserves, unless they are put into circulation through an invest-
ment institution such as the World Bank, are likely to make their first
appearance as a financing item rather than as earned reserves, though
they are unlikely to be associated with a corresponding increase in the
liquid liabilities of the countries to which they are initially distributed.
Newly created reserves, though not entering from the start into the
income stream, may nevertheless exercise almost as strong an effect on
the world economy as would an addition to gold production if they are
directed in the first instance toward countries in balance-of-payments
difficulty or toward less developed countries avid of investment capital.
In both of these cases, the recipient countries are likely to increase their
balance-of-payments deficits with little delay to nearly the full extent
of the additional reserves they have received, thus exercising a strong
expansionary influence on other countries.
Any plan for supplementing reserves should take into account the

prospective growth of all forms of existing reserves, with proper allow-
ance for degrees of effectiveness of different forms of reserve growth.

It appears reasonable to ignore deviations of actual from expected
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reserve growth if these deviations result from short-term variations in
the growth of Fund reserve positions, as these deviations may be con-
sidered to correspond to variations in need for such growth. Other types
of variations, however—due, for example, to variations in gold hoarding
or in greater foreign-exchange reserves—should probably be offset by
variations in deliberate reserve creation. For reasons already explained,
the quantitative degree of offsetting required would differ in the two
cases. It is also arguable that since both types of variation are liable to
affect reserves of particular countries—in the second case, obviously,
reserve-currency countries—any offsetting variations in reserve creation
should be of a special type, likewise affecting the reserves of particular
countries, rather than the normal type of deliberate reserve creation,
which is spread over a wide range of participating countries.
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MATHEMATICAL APPENDIX

Let yt be the level of required reserves at time t, and Ft be the value
dyt

of yt for which — = 0.
dt

Let each contour on Figure 1 be represented, over its linear portion,
by the equation

dy
— = —a (y --t F
dt

t), (1)

where —a is a negative constant representing the slope of the contour.

Now Figure 2 is based on the assumption that the relationship in
Equation (1) remains valid through time and that

Ft =- b, a constant.

dy
Then — = —a (ye — b) and

dt

.•. yt = b Ae—at,

where A ( = yo — b) is an arbitrary-constant representing the amount
by which the initial value of y, exceeds the equilibrium value.
As t —> 00,

yt —›b = Ft.

Figure 3 also is based on the assumption that Equation (1) remains
valid through time but that

= cet (as represented in Figure 3 by the BB curve),

where c = is a constant
and also f is a constant.

dyt
Then — = ace t — ay,

dt
ac 

and yt =— e-- 
f„ , T, 

e
a+f

a
where B ( = yo — o)F is an arbitrary constant (represented in

a+f
Figure 3 by the excess of 0C2 over OD).

ac

a+f
positive, lies below the BB curve.

As t --> 00 ,
ac

et.yt --> 
a+f

et is represented in Figure 3 by the DD curve which, if f is
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