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The Variability of Velocity and Credit
Ceilings
Eduard H. Brau

I. Introduction

A

TYPICAL FINANCIAL PROGRAM aimed at a desired balance
of payments adjustment consistent with internal growth and
employment objectives usually employs a range of policy instruments
that may include an exchange rate adjustment, fiscal measures, control
over the expansion of bank credit and other monetary policies, and
perhaps some form of incomes policy. All financial programs supported
by the International Monetary Fund have included control over credit
expansion by domestic banks by means of credit ceilings. This paper
discusses the implications for credit policy of changes in the income
velocity of money; it neglects other policy elements of financial programs unless they have a direct bearing on velocity changes.
Control over credit expansion by domestic banks is used to influence
expenditure decisions, since the availability of credit has a strong impact
on expenditures on domestic and foreign goods and services and, possibly, on net capital flows and, therefore, on the balance of payments.
However, these decisions can also be influenced by the existence, and
possible use for financing expenditures, of liquid assets held by the
public. This use of accumulated liquid assets can be measured in terms
of shifts in the income velocity of money. A reasonably accurate shorttermr "projection of velocity is Eerefbre important for the success of
credit policies.
Section II describes some relationships between monetary and
national income accounts in order to identify the changes in velocity
that must be considered in determining credit policies. Section III dis* Mr. Brau, economist in the Stabilization Policies Division of the Exchange
and Trade Relations Department of the Fund, has studied at the Georg August
University of Gottingen and the Free University of Berlin in Germany and is a
graduate of Duke University.
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cusses the effects of velocity changes under alternative forms of credit
ceilings. Section IV reviews some considerations to be taken in the
projection of liquid asset holdings.
The Appendix contains plots of the behavior of selected monetary
statistics (money/income ratio, currency/deposit ratio, net domestic
credit expansion, liquidity financing as a proportion of net domestic
credit expansion) for a number of countries with which financial programs have been concluded.

II. The Link Between Monetary and National
Income Accounts
In an open economy, changes in the stock of money can come about
through changes in both the net domestic assets and the net foreign
assets of the banking system, i.e.,
(1)
AMO = AND A + ANFA
where MO = money stock, broadly defined;
NDA = gross domestic assets of the banking system net of government deposits;
NFA = gross foreign assets of the banking system net of foreign
liabilities.
This is the well-known monetary survey identity that may be used to
test the internal consistency of financial policies in stabilization programs. According to this identity, a decline in net foreign assets of the
banking system is equal to the excess of the expansion of net domestic
bank assets over the increase in the stock of money during the same
period; the inverse is true for any increase in the net foreign assets of
the banking system. Ex post, this equality holds true at all times;
however, for policy purposes it acquires the meaning of an equilibrium
condition, since a certain desired change in the net foreign assets of
the banking system can materialize only when it is consistent with the
planned expansion of net domestic bank assets and with the demand
for liquid assets by the public. For example, any excess of the expansion of net bank credit over the consistent amount is converted into
foreign exchange at the banks, either because the initial credit-induced
excess of liquidity results in increased expenditures on imports or
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because the public is induced to shift claims from domestic to foreign
banks and firms, resulting in capital outflows. In the broadest sense,
therefore, financial policies rely on creating those differences between
the demand for liquid assets and the policy-controlled supply of liquid
assets from domestic sources that will tend to induce the alterations in
expenditures and capital flows necessary to achieve the desired change
in net foreign assets.
This implies that a certain predictable relationship exists between the
desired stock of liquid assets and national income. Such a link is provided in a simplified way by the velocity ratio or its inverse, the
money/income ratio:
(2)

A credit program is to be formulated, and it is assumed here that
both the change in real output and the behavior of the price level over
the period of the program are known. This preliminary assumption
does not imply that a dichotomy exists between the real and financial
sectors of the given economy; it is only a working assumption for
ease of exposition at this point.1 A forecast of the money/income ratio
for the period of the program is made as k* through, let us assume for
simplicity, an extrapolation of the past trend. The planned variables for
the program now are, from (1),
(3)
where
MOo = money stock at beginning of A period, and

However, for the same desired change in net foreign assets, ANFA*,
the same actual change in gross national product (GNP) will be consistent with a larger expansion of bank credit if the money/income ratio
increases over the projected value, i.e., if k > k*, and a smaller amount
if the money/income ratio decreases, i.e., if k < A;*.2
1

For a more detailed discussion, see Section IV, page 487.
An increase in the money/income ratio represents a decrease in velocity, and
vice versa.
2
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Define liquidity financing (LF)3 as
(4)

where
is the actual change in the money stock, and k GNP = MO.
It follows that liquidity financing can only be known ex post. That is,
liquidity financing is defined as that unobserved expansion (contraction)
in the stock of money at the projected money/income ratio k* which is
the equivalent of the actual decrease (increase) in the money/income
ratio over the projected value k*. Less formally, liquidity financing
may be described as the monetary equivalent of unanticipated changes
in the money/income ratio over the period of the program. Therefore,
liquidity financing is positive as &* > &; it is negative as k* < k; and
it is zero as k* — k.
Substituting (4) into (3) yields (5).
(5)

That is, if an unanticipated change in the money/income ratio does
occur, only an adjustment of the credit ceiling by the amount of
liquidity financing (positive or negative) would make the credit ceiling
consistent with the desired change in net foreign assets, AN FA*. If the
ceiling is not adjusted, the actual change in net foreign assets, ANFA,
will be different from the desired change, ANFA*. As can be seen from
(4), if the money/income ratio is forecast accurately—i.e., if k* = k—
(5) reduces to (3).
Any model that attempts to explain short-term balance of payments
developments in terms of, among other things, changes in domestic
bank credit, contains (5) (or the simpler relation (3)) as a necessary
consistency relation. However, without further assumptions, (5) is not,
by itself, a "financial programing model." Indeed, of the variables in
relation (5), only the change in the expansion of net bank credit is
under the control of the policymakers, whereas all others are influenced
3
For a similar concept, see Robert Triffin, "A Statistical Framework for
Monetary and Income Analysis," Chapter 17 in Maintaining and Restoring
Balance in International Payments, ed. by William Fellner, Fritz Machlup,
Robert Triffin, and others (Princeton University Press, 1966), pp. 213-21.
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by the behavior of the public during the period of the program. A
complete financial programing model, therefore, is any set of equations
and assumptions, however simple or elaborate, that "explains" the
values of all variables other than &NDA* in relation (5). Aside from
the basic structure, these models are likely to be different from country
to country.
By necessity, the financial programing model in many instances consists of information and projections that are not formalized in equations
but are rather made consistent, ex ante, in an iterative process, with
relation (3). This implies that the demand for money and therefore the
velocity value (money/income ratio) for the end of the period must be
projected reasonably accurately. The monetary survey identity can
therefore be used as a consistency relationship in financial programing
models when a particular behavior of velocity is made explicit and
appears reasonable in light of experience and theoretical expectations.
Without an understanding of the behavior of velocity, one should not
use monetary survey figures to judge credit policy. In particular, without
a supporting analysis it is not theoretically valid to base the credit program on an assumption of constancy of velocity or of trend stability
of velocity between periods.
Often the projection of velocity for the period (i.e., the projection of
the demand for monetary holdings) is the principal behavioral assumption in an exercise to test consistency and is therefore of great importance to the results of the credit program. This fact is widely realized
and, in practice, constitutes the challenge of continually improving the
projections of the demand for monetary holdings (see Section IV).

III. The Effects of the Variability of Velocity
Relation (5), which is usually the basic relation around which a
financial programing model is built, does contain one financing item—
namely, liquidity financing—that is not explicitly recognized in the
monetary survey identity (1). This is the crux of the matter: the influence that control over the banking system's net domestic assets has on
its net foreign assets depends to an important degree on changes in
velocity. When these velocity changes are foreseen approximately, adjustments can be made in the credit program. Unforeseen velocity
changes, however, impair the attainment of the targets of the credit
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program, which is easily seen by reference to relation (5). Suppose
that the ceiling on the net domestic assets of the banking system has
been set, consistent with a certain net foreign asset target, on the
assumption that velocity will not change over the program period.
However, if in fact velocity does increase, liquidity financing will be
positive, and, without a reduction of the planned expansion of credit,
the additional financing item will be absorbed by unanticipated decreases in the net foreign assets of the banking system and, possibly, by
some unanticipated increase in nominal GNP—perhaps largely through
changes in price levels. The absorption of excess liquidity between the
balance of payments and nominal GNP is an area that merits further
study. It will depend in each specific case on marginal import propensities, the elasticity of capital flows with respect to domestic monetary
variables, the degree of capacity utilization in the economy, and other
variables. Conversely, if liquidity financing should turn out to be
negative because of an unanticipated decline in velocity, there may be
an unanticipated increase in the net foreign assets of the banking system
and, possibly, some unanticipated decline in nominal GNP. That is,
with positive (negative) liquidity financing, the planned level of the
net domestic assets of the banking system is higher (lower) than is
consistent with the original target for net foreign assets.
The Appendix contains charts for a selected group of countries in
which the amount of liquidity financing is shown as a percentage of
the actual change in banking system credit. Liquidity financing has been
computed by applying formula (4); a trend has been fitted to the
money/income ratios observed over a 10-year to 15-year period and
the deviations from trend are taken to represent the difference between
projected and actual money/income ratios (k* — k). It must therefore
be stressed that the calculations are very rough and at best indicative of
orders of magnitude, since in practice the projection of the demand for
liquid assets is usually more sophisticated than assumed here. With
these reservations, the charts show that liquidity financing amounted,
in some countries, to an equivalent of 100 per cent or more of the
actual change in net domestic assets of the banking system. An independent survey of a small number of financial programs was made in
which the demand for liquid assets actually projected was compared
with the observed stock of liquid assets at the end of the program
period. With this more realistic method of computing, it was also found
that liquidity financing was quantitatively important in the sense of
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amounting, in some cases, to a very significant proportion of the change
in net domestic assets of the banking system, actually realized or
allowed under the ceiling. This resulted in some programs because the
extent of the velocity shift was underestimated and in others because
a shift was altogether unexpected. The charts also show the relatively
heavy occurrence of liquidity financing at the time of the implementation of financial programs supported by the Fund. This subject is taken
up more fully in Section IV, where the problem of simultaneity in the
projection of the demand for money is discussed.
The quantitative effects of even small errors in forecasting the holdings of liquid assets may be considerable. On the extreme assumption
that any error in the projection of holdings of liquid assets is
fully and immediately reflected in equivalent changes in the gross
reserves of the central bank, the foreign exchange loss resulting from
an error of overprojecting such holdings by 1 per cent would range
between ¥2 per cent and 30 per cent of the gross reserves of the central
banks of Fund member countries. However, because of the partial
absorption of excess credit through increases in price levels, the amount
of excess credit may not immediately spill over into reserve losses to
the maximum extent possible.
Changes in velocity measured on an annual basis usually occur in
all credit programs. (See the charts in the Appendix for plots of the
money/income ratio and for annual percentage changes in this ratio in
selected countries.) Of interest here are those programs where substantial changes in velocity have not been anticipated. These cases are
of concern because unexpectedly large positive liquidity financing
(unexpected increases in velocity) reduces the effectiveness of credit
controls and may prolong the adjustment process—necessitating farreaching measures, including possible exchange rate action, later on.
Conversely, with unexpectedly large negative liquidity financing (unexpected decreases in velocity), adherence to the original credit ceilings
may cause a temporary and unnecessary credit squeeze. However, in
this case the ceilings can easily be modified without damage to the
stabilization program, whereas adherence to the original ceiling will
always cause damage when there is a large unanticipated increase in
velocity. While there is the theoretical possibility of reducing the credit
ceiling when velocity increases unexpectedly, it is almost always impossible to achieve such reductions in practical circumstances.
Given an unexpected shift in velocity, its ultimate effect on financing
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expenditures will depend on the type of credit ceiling employed. For a
banking system ceiling, relation (5) is directly applicable. For example,
if an unanticipated increase in velocity does occur, liquidity financing
is injected with no offsetting reduction in banking system credit, since
banks can expand credit to the ceiling by borrowing from the central
bank when faced with smaller-than-expected increases in deposits or
a cash drain.
Ceilings on the net domestic assets of the central bank may be
distinguished according to whether the reserve deposits of the commercial banks are excluded or included from the definition of the ceiling.
If their reserve deposits are excluded from the ceiling, any decrease
in the banks' reserve deposits with the central bank does not affect the
margin for expanding central bank credit under the ceiling. If their
deposits are included in the ceiling, any decrease in their reserve deposits decreases the margin.4
These technical features of alternative ceilings on central bank credit
have a bearing on the ultimate effects of liquidity financing in financial
programs. If velocity increases unexpectedly, and there is no change in
the currency/deposit ratio, the resulting increase in liquidity financing
will be the same as for the banking system ceiling. This would not be
so, however, if the rise in velocity were accompanied (as it often is)
by a rise in the currency/deposit ratio. (See the charts, in the Appendix,
for plots of the currency/deposit ratio in selected countries.) Under
either form of central bank ceiling, the increase in the currency/deposit
j-atio will decrease the credit-creatingjotential of the commerdd banks
fof each unit of increase in the domestic assets of the central bank. In
these circumstances, however, the aggregate increase in bank credit will
be less under a central bank ceiling that includes (nets out) the reserve
deposits of commercial banks than under one that excludes them. This
is so because the scope for expanding the net domestic assets of the
central bank under a ceiling that nets out the reserve deposits of commercial banks is reduced by any decline over the projected rate of
increase in reserve deposits that results from a decline in the rate of
increase in deposits with the commercial banks.
These implications of alternative forms of credit ceilings may have
an influence on the choice of the type (not level) of ceiling in a
4
For a discussion of the definition of credit ceilings, see Graeme S. Dorrance
and William H. White, "Alternative Forms of Monetary Ceilings for Stabilization
Purposes," Staff Papers, Vol. IX (1962), pp. 317-42.
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particular financial program, when that choice has not already been
dictated by other considerations. In a situation where an increase in
velocity accompanied by some of the usual increase in the currency/
deposit ratio is confidently expected, but where the extent of the increase
is difficult to project, it is preferable to use a central bank ceiling with
banks' reserve deposits netted out. This is so because of this ceiling's
requirement of an automatic offset to unanticipated positive liquidity
financing through a reduction in the expansion of the net domestic
assets of the central bank. In case of an unexpected decline in velocity
accompanied by a decrease in the currency/deposit ratio, the central
bank ceiling with banks' reserve deposits netted out allows a larger
aggregate expansion of bank credit than any other form of ceiling.

IV. The Projection of Holdings of Liquid Assets
The analysis so far has shown that the velocity concept is an important element in the theoretical framework of credit programs in that it
provides a simplified link between monetary and national income
accounts. For the velocity concept to be useful in the formulation of
credit policies, velocity must be stable (not necessarily constant) in
the short run (the long-run properties of velocity that are frequently
discussed are not relevant to the usual policy periods) and predictable
with a certain accuracy in terms of a few explanatory variables.
The requirements that velocity be stable and predictable, however,
imply nothing about the method to be used in forecasting velocity. In
particular, they do not imply that such forecasts can or should be made
only by referring to a national income figure, as is always implied when
recent trends in velocity are extrapolated. Rather, the requirement of
a stable velocity should not be taken as an invitation to assume the
existence of this stability in any simple correlation of income and the
stock of money. Such a forecasting method is unable to project those
marginal shifts in velocity that, in the end, produce the unwanted results discussed earlier. A linear function that includes only one independent variable (in this case, income) is incapable of explaining anything else but a linear trend. Thus, when the income elasticity of the
demand for money is greater than 1, it can explain a declining trend
in velocity but not any variation from this trend.
An extreme example of such a method is the assumption of constancy
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of velocity, regardless of the specific economic circumstances. Such an
assumption implies the very restrictive notion that the elasticity of the
demand for money balances with respect to current income, if that is
the only independent variable considered, exactly equals 1. Alternatively, it implies that the elasticities of the demand for money with
respect to whatever determinant variables are included exactly offset
each other to keep velocity constant. Moreover, any projection in which
the money/income ratio is used as a dependent variable implies the
assumption that the demand for money is homogeneous in nominal
income, i.e., the assumption of absence of money illusion. This empirical hypothesis is borne out in most studies of the long-run demand for
money but it is not appropriate, a priori, for the projection of the
demand for money in the short term, since it assumes instantaneous
adjustment in the public's money balances to purely nominal variations
in independent variables.
More generally and preferably, the method used to project monetary
holdings should not contain major restrictive assumptions. This can be
avoided by using a demand for money function in which the desired
(real) nominal money stock appears as the dependent variable and
(real) nominal income appears among the independent variables on
the right-hand side.
In the following, the theoretical considerations relevant in the projection of monetary holdings are discussed along with the experience
gathered in some past financial programs.
THE DEFINITION OF MONEY

The basic decision in each case concerns the appropriate definition
of the monetary holdings. The criterion for deciding on a particular
definition of money involves the resolution of a prior problem: Is the
relevant definition of monetary holdings already implied in the concept
of credit policies for financial programing purposes, or does the appropriate definition depend upon the type of credit ceiling adopted in each
case?
The issue may be decided on the basis of the observation that a
given payments deficit can continue at its initial level (assuming a
large enough stock of foreign exchange) only if the reduction in the
privately held money stock that results from the external deficit is
offset by credit created by the banking system. If the banking system
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remains passive, the reduction in nominal assets held by the public
would presumably initiate a self-correcting process leading to an elimination of the payments deficit. Financial programs, therefore, must be
concerned with all aspects of the credit-creating mechanism that
potentially allow an increase in aggregate credit that exceeds any
desired increase to hold monetary assets. Since the credit-creating
potential of the banking system is affected—aside from actions by the
monetary authorities—by the public's asset preferences, it follows that
a projection is required of the level and distribution of all monetary
liabilities of the banks; that is, monetary holdings are appropriately
defined as currency in circulation plus demand deposits and time and
savings deposits with banks.
This conclusion is in seeming contrast to the practical necessity to
project only the demand for currency under a ceiling on the net
domestic assets of the central bank that is defined as including reserve
deposits of commercial banks. (Equivalently, this ceiling can be expressed in residual form in terms of the balance sheet items not covered
by the ceiling, i.e., as currency issue minus net foreign assets.) There is
no contradiction, however, when the demand for components of monetary holdings is derived so as to be consistent with the projection
of overall demand for money. An inconsistency may develop when
the projection focuses exclusively on the demand for currency on the
assumption that the demand for currency is purely for transactions
purposes; however, such an assumption is not supported by the evidence
in many countries.
The formulation of a credit program is complicated if an economy
has certain financial intermediaries, such as finance companies, whose
sources of financing are not already controlled. These companies can
extend credit to the private sector by taking in deposits (competing
with commercial banks) or by borrowing on the capital market. Thus,
for a given volume of liabilities of the banking system, finance companies are enabled to extend credit as a (usually small) multiple of
the initial increase in deposits with them if there is a reflow of funds
to them. It may therefore be necessary in some economies to extend
credit controls to financial institutions other than banks.
STOCKS AND FLOWS
The projection of the demand for monetary holdings, then, involves
two theoretically separate problems. One problem is whether during
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the period of the program the public will continue to hold the stock of
money that has been accumulated in the past or whether it will be
induced by changes in certain variables, such as interest rates, prices,
and the degree of credit restraint, to adjust this stock to a different
desired level at the existing level of income. The other problem concerns the question of the rate at which the public during the period is
likely to add to its equilibrium level of stocks in response to the growth
in a scale variable such as income or wealth, i.e., the flow demand for
money. Of course, any observed actual change in money holdings
between periods is a net composite of these two effects. In order to
identify these two effects separately and with some accuracy, one needs
an estimated demand for money function. Although frequently the
statistical information necessary to develop such a function is lacking,
this does not mean that the stock adjustment demand can safely be
neglected. Indeed, it is usually the stock adjustment effect that produces
a significant shift in velocity.
THE PROBLEM OF SIMULTANEITY

However, even when the importance of considering both stock and
flow adjustments is recognized, there remains a conceptual difficulty
with demand for money projections for stabilization programs. This
difficulty concerns the use of single-equation projections in a situation
where simultaneous-equation projections are theoretically clearly
superior. The deficiency of a single-equation projection is that, by itself,
it does not allow for feedback effects on the demand for money that
result from the influence of the credit and other policies finally adopted
on income, prices, and interest rates during the period of the program.
Stated differently, the variables determining the demand for money must
be assumed to be known before it can be decided what specific monetary
and economic policies will be pursued. Generally, however, the demand
for money will not be independent of these policies. This deficiency of
a single-equation approach can be partly overcome by using an iterative projection procedure. In any case, there is in practice usually no
alternative to using a single relation in projecting the demand for money.
However, when a single equation is used, it should be realized that an
adjustment is necessary for the expected values of those explanatory
variables that are influenced by the economic policies during the period
of the program. These considerations underscore the importance of
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avoiding a procedure in financial programing that simply makes permissible credit expansion the residual necessary to satisfy a balance
sheet identity.
It now remains to identify in detail the variables that enter the
demand for money function and to survey the experience of financial
programs in accounting for them in practice.
THE DEMAND FOR MONEY FUNCTION

A general demand for money function can be represented in the following form: 5
(6)

where A/0* =
=
=
=

desired nominal money plus quasi-money balances
expected nominal income
expected nominal rate of interest on deposits
expected nominal rate of interest on financial assets other
than money
= expected rate of change of prices

C = degree of credit restraint
W = wealth
u = other factors

s

and

Frequently, this function is expressed in terms of desired real money
balances, in which case the income variable is replaced by expected
real income.6 In general, stock adjustment effects are thought to be the
5
For a partial listing of the literature and evidence on velocity variability, see
Yung Chul Park, "The Variability of Velocity: An International Comparison,"
Staff Papers, Vol. XVII (1970), pp. 620-37.
^ For a discussion of the rationale of money demand functions, see Milton
Friedman, "A Theoretical Framework for Monetary Analysis," Journal of
Political Economy, Vol. 78 (March/April 1970), pp. 202-206.
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consequence of changes in the factors affecting the cost of holding
money, represented in the function by the interest rate, price, and credit
restraint variables and possibly by other factors included in the u term.
The flow demand is associated with changes in the scale variables,
income and/or wealth. The observable actual change in money holdings as the net result of these two effects is indicated by the entire
demand for money function. This function is not likely to emerge
unchanged from empirical testing in any one particular country. Rather,
it lists in an exhaustive manner the principal determinants of money
demand that are suggested by theory and have been found statistically
significant in one country or another. In a specific country it may well
prove important to specify in detail some other determinant of money
demand that is now included in the catchall term u in the equation. For
example, in an economy with no important restrictions on international
capital movements, the possibility of substitution between holdings of
domestic and foreign liquid assets may have to be recognized through
the inclusion of domestic/foreign yield differentials in the demand for
money function.
In addition to such specific determinants of the demand for money,
the general function in actual application to short-term forecasting
would also have to be expanded with respect to the existence of lags in
the adjustment of actual to desired money balances, and/or in the formation of expectations. Allowance has to be made, in theory, for the
first type of lag, since only actual (not desired) money balances can
be observed directly. It is then postulated that actual money holdings
approach desired money holdings with some kind of lag. In addition,
significant lags may exist in the process by which the public adjusts its
expectations regarding, for example, price changes to actual price developments. That is, in theory, the variables entering the demand for
money function are those that the public expects to hold over a period
of time and not the actual observed values. For the time being, however, it is assumed that the public adjusts its expectations quickly to
actual developments, so that observed values of variables can be used
as good approximations to expected values.
INCOME AND WEALTH
The general demand for money function has always included a scale
variable. Wealth or permanent income has been employed as such a
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variable only in research confined to a few developed economies. Most
money projections for financial programs have used either expected
real income or expected nominal income. When the latter was employed,
the projections have sometimes neglected the possible effects on the
demand for money from price expectations. The problem of properly
accounting for the simultaneous determination of real and financial
variables in an economy arises, in particular, when a nominal (real)
income value must be chosen for a projection of the demand for liquid
assets using a demand for money function.
It is usually assumed that the change in real output is known. To a
large extent the change can be regarded as supply determined in the
short run in many economies when no significant dislocations—policyinduced or otherwise—occur over the period. This is not to deny,
however, that levels of aggregate demand (influenced by credit policies)
in conjunction with degrees of capacity utilization in the economy may
influence real output, even in developing economies. One can also argue
that even the availability of credit enters an assumed aggregate production function as an independent variable. These considerations
undoubtedly point to the desirability—and also the difficulty—of always
working with a model that explicitly integrates the real and financial
sectors of an economy. In the absence of such models, one has to ensure
in the best possible way that the real output assumed to be known in
the financial projections is not inconsistent with the financial values
(credit) necessary to validate the real output assumption. When
expected nominal income enters the demand for money function, an
assumption must be made regarding the development of the price level
over the period of the program. The behavior of the general price
level over the period is partly predetermined by previous policy decisions and behavior patterns and is partly dependent upon the policies
adopted over the period. It is assumed here that financial policies are
aimed at containing the rise in the price level to the amount regarded
inevitable on the basis of certain behavioral characteristics of the economy. Thus, financial policies in a program could aim either at stability
in the rate of price level change or at a reduction in that rate.
Annual projections of the demand for money forecast the desired
money stock for the end of the period but, in the absence of quarterly
national income data, have little to say about the seasonal pattern of
money demand and its components. This pattern, therefore, is inferred
indirectly from past actual monthly (quarterly) data on currency and
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deposits and is superimposed on the annual projection of the stock of
money. At times, varying harvest and crop conditions make it necessary
to alter these seasonality patterns.
On a strict interpretation, the demand for money is viewed as a flow
demand when money is related exclusively to income. Frequently,
however, this assumption has proved to be empirically untenable, even
though money was correlated only with income and velocity shifts were
introduced ad hoc, often justified on grounds of changes in confidence.
While such changes have important influences on the demand for
money, the introduction of a shift in velocity more generally represents
a recognition of the influence of variables other than income or wealth
on the demand for money. These variables are the interest rates, the
expected change in the rate of change of prices, and the degree of credit
restraint—factors that represent the rate of return on money and the
cost of holding money rather than other assets. It is changes in these
variables that induce stock adjustment effects in the demand for money,
either reinforcing or counteracting the flow demand.
INTEREST RATES AND DEGREE OF CREDIT RESTRAINT
The effects on the demand for money of interest rates on alternative
financial assets have been systematically observed in developed economies. However, in financial programs in many economies there is evidence that sharp changes in the availability of credit have an influence
on the demand for money in the sense that during tight credit policies
velocity tends to increase, and vice versa. This agrees with the observations made in most developed economies where the effect of tight credit
policies on the demand for money is thought to be transmitted largely
via the increase in interest rates on other financial assets, such as bonds,
resulting from an increased supply of these securities. However, in
economies where there are imperfections in financial markets, where
there is no broad market for other financial assets, or where interest
rate data on these assets are unreliable, the degree of credit restraint
itself may be used as an approximate measure of the increased opportunity cost of holding money balances. During periods of tight credit
policy the public will attempt to maintain planned expenditures by
economizing on available liquid balances and by extending intersectoral
nonbanking credit. Thus, the public would succeed to a limited extent
in counteracting a restrictive credit policy by way of increasing velocity.
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In general, therefore, stabilization programs that introduce marked
changes in the degree of credit restraint would have to base their
demand for money projections on some short-run variation in velocity.
This represents, in fact, the argument that the degree of credit restraint
(measured, perhaps, by the ratio of the expansion of net bank credit
to the change in current income, by the change in the rate of credit
expansion, or by changes in the rediscount rate of the central bank)
may enter into the demand for money function as a proxy variable
for the effective opportunity cost of holding money. It also illustrates
the afore-mentioned case against the wholly residual treatment of credit
policies in financial programing. Another direct influence of credit
policies on the demand for money results from the requirement of many
commercial banks that their loan customers hold compensating balances.
The rate of interest on deposits often shows little variation in developing economies, and its effect on the demand for money therefore has
generally not been observed in these countries. However, when changes
in the rate of interest paid on deposits have occurred during a financial
program, a significant effect on money demand has usually been
observed. At times, the increase in deposit balances was very comsiderable in circumstances where "more realistic" deposit rates induced
reflows of funds to the banks from unorganized credit markets. Yet,
this effect was sometimes neglected in the relevant monetary projections.
This is another specific case of the general problem of simultaneity in
projecting the demand for money: the effects on the demand for money
of the policies proposed for the period of the program cannot safely be
neglected. While a reliable quantification of the effects of these types
of interest rate changes on the demand for money often may be very
difficult owing to the noted absence of sufficient empirical observations,
the grounds for a qualitative approximation, making use of the experience in similar economies, are strong.
CHANGES IN PRICE LEVELS
In general, observations on the effects of changes in the expected rate
of inflation on the demand for money (other than the influence from
nominal or real income) over annual periods have shown that such
changes are an important explanatory factor when inflation is pronounced. Aside from the instances of habitually strong inflation, the
effects of changes in the rate of price changes on the demand for money

©International Monetary Fund. Not for Redistribution

490

INTERNATIONAL MONETARY FUND STAFF PAPERS

have been observed in financial programs following a currency devaluation. In this situation, if no allowance is made for the effect of the
expected increase in the price level on the demand for money the
result may be an overprojection of the demand for money. This has
happened at times when the country in question had previously
experienced a steady rate of inflation, and no influences on the demand
for money could be observed from significant changes in that rate. Once
again, while reliable quantification may not be possible, the case for a
qualitative approximation is strong.
TIME LAGS AND REPRESSED INFLATION

So far the problem of time lags has been ignored. The two principal
types of lag were noted earlier. One concerns the lag involved in the
adjustment of actual to desired money balances. The other lag may arise
in the adjustment of expectations concerning income, prices, and interest rates to actual changes in these variables. There is disagreement on
the length of the lag in adjustment of actual to desired money balances
in developed economies. Most evidence for developing economies,
however, indicates that actual money balances are adjusted to desired
balances within a year—the period of most programs supported by the
Fund. This does not mean, however, that this type of lag therefore
can be ignored in practice. In many programs the incremental demand
for money is projected on the assumption that actual money balances
observed at the beginning of the period in fact represent desired holdings. However, many financial programs are adopted precisely because
domestic credit expansion had been excessive but the excess had not
yet been fully absorbed by a loss in net foreign assets—leaving a part
of actual money holdings at the beginning of the program as undesired
holdings still to be liquidated. Usually this occurs in times of repressed
inflation (price freezes, introduction of exchange and trade restrictions);
the liquidation of excess money holdings then happens when—as a
result of the financial program—price controls are (partially) lifted and
an import and exchange liberalization is effected. It is therefore necessary to come to a judgment in each particular case as to the extent that
actual money balances at the beginning of the program can be considered desired holdings over the period, on the basis of which any
incremental demand for money can be projected.
Lags in the formation of expectations are evidenced in country
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studies, with the general result that these lags are longer in developed
economies than in developing economies, particularly concerning
income expectations.7 Current income may therefore be a suitable
approximation to expected income in most developing economies. In
other countries permanent income or wealth may be more appropriate
scale variables in the demand for money function. Expectations of
changes in the rate of inflation appear to differ widely among countries.
Such changes have been anticipated without appreciable lag in countries
with a prolonged inflationary experience, owing in good part, it appears,
to the signals provided by the annual adjustments in wage settlements
in the public and private sectors. In countries with recent steady
changes in prices, a sudden increase in one year often seems to be only
partly expected but strongly influences price expectations and, accordingly, the demand for money in the next year. As noted before, this
sometimes follows a currency devaluation.

CONFIDENCE, CHANGES IN EXCHANGE AND TRADE PRACTICES,
AND MONETIZATION
Still other factors have a bearing on annual variations in velocity.
Important among these from the point of financial programs are changes
in the trade and exchange system where significant liberalizations are
likely to produce initially a downward stock adjustment effect on the
demand for liquid assets, which possibly is counteracted by a shift by
the public from foreign exchange holdings into domestic liquid assets.
This has been observed most often after a period of serious inflationary
pressures. A factor often invoked—and like some others difficult to
quantify with any precision—is the effect on the demand for money
of changes in the public's confidence in the political stability of the
country. This factor also has often been found important in inducing
the shifts between foreign exchange and domestic liquid assets just
mentioned. A lack of public confidence in an overvalued currency
equally can lead to such a shift in anticipation of a devaluation.
Allowance also may have to be made for the effects of monetization
as well as for the effects of changes in the income distribution, if any,
on the demand for money. In this latter area, changes in fiscal policy
may be important. The advance of monetization in any one year is
7
See Joseph O. Adekunle, "The Demand for Money: Evidence from Developed
and Less Developed Economies," Staff Papers, Vol. XV (1968), pp. 220-66.
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likely to depend heavily on expected variation in the activity of the
nonmonetized sector. Consideration of the monetization factor is particularly important in the specification of a demand for currency
function.
THE PROJECTION OF COMPONENTS OF LIQUID ASSETS

Until now the problem of forecasting has been discussed only for the
stock of total liquid assets. However, the formulation of credit ceilings
on the domestic assets of the monetary authorities, as well as the actual
expansion of aggregate bank credit possible under these ceilings,
depends upon the distribution of total liquid assets between currency,
demand deposits, and quasi-monetary deposits. It is necessary therefore
to arrive at a projection of the components of total liquid assets.
Two approaches—used in a complementary way whenever possible—
are available for this purpose. Most commonly, a projection of liquidity
components is obtained by applying a money/quasi-money ratio and
a currency/deposit ratio to the initial projection of demand for money
plus quasi-money. In this case, the projection of liquidity components
is dependent upon the behavioral assumptions (forecasts) made for the
money/quasi-money and the currency/deposit ratios. These ratios are
a function of the asset preferences of the public and would, theoretically,
have to be "explained" in terms of the same general set of variables
that "explains" the demand for broad money. As a practical approximation, these ratios are usually extrapolated along their trend value, which
implies, however, the assumption that no shift in velocity will occur.
The validity of this procedure frequently can be checked through the
formulation and estimation of a separate Demand function for currency,
in addition to the one already obtained for total liquid assets. Once a
separate estimate for currency is available, the demand for total deposits
can be derived as a residual. If it is necessary to obtain more detail,
another separate function, e.g., for demand deposits, has to be estimated.
The explanatory variables for the currency demand function are drawn
from the set of independent variables of the general demand for money
function; these variables, of course, have a different importance and
weight in currency demand functions. Care has to be taken, moreover,
to account properly for the substitution possibilities between currency
and deposits by including in the function the yield on substitute money
components. The separate projection of currency (or other money
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components) can then be used to check the overall money forecast as
well as the distribution implied in the trend extrapolation of money/
quasi-money and currency/deposit ratios.
SOME TECHNICAL PROBLEMS

The foregoing discussion has listed a number of considerations that
are relevant in attempts to project the demand for money in the context
of financial programs. In what follows, some technical problems in
forecasting are reviewed.
The use of end-of-period values or of average-period values for the
money stock has no influence on the estimate of the demand for money
when there are no seasonal or other variations in the demand for
money over the yearly program period, as the taking of averages is an
attempt to correct for such variations. If it could be assumed that only
seasonal variations were present in the data, the choice of end-of-period
or average-period figures for the money stock would influence only the
base to which the seasonal adjustment has to be applied. The seasonality
pattern, as noted earlier, is inferred indirectly from the actual monthly
(quarterly) money stock data and is superimposed on the annual
projection of the end-of-period or average-period stock of money. However, the averaging of figures for the money stock is distinctly preferable
in all cases, since the use of end-of-period figures may strongly bias
the estimates of the demand for money owing to the possible spurious
variation in the money stock data on the end-of-period dates, which
may have no resemblance to the regularly observed seasonal patterns.
The choice of the transformation to be applied to the variables of
the demand for money function involves a problem in either statistical
estimation techniques or economic theory, depending on what transformation is applied. When the transformation is applied equally to all
variables in the equation—e.g., left-hand and right-hand side variables
are expressed in difference or logarithmic form—the theory underlying
the specification of the money demand function remains unchanged.
The transformation of variables in this case is an attempt to overcome
statistical problems arising from serial correlation, or it is an attempt
to directly estimate elasticity coefficients. However, when a mixed
transformation is used in a money demand function to be estimated—
e.g., the dependent variable is expressed in difference form, whereas
the independent variables remain in level form—the. underlying theory
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of the demand for money is changed. When this change is the intended
result, it may be entirely proper. In practice, the issue involved arises
frequently when the change in the stock of money and quasi-money is
made a function of the level of nominal GNP on the theory that changes
in monetary holdings are a proxy for savings. However, recent empirical tests cast some doubt on the validity of this hypothesis. Tests applied
to a sample of 21 countries show that changes in narrow money (currency plus demand deposits) are better explained by changes in income
than by the level of income; they also show that changes in quasi-money
are better explained by the level of income than by changes in income.
This preliminary evidence does not support the hypothesis presented
above, since holdings of quasi-money are frequently only a small fraction of total money holdings. Pragmatic arguments for the hypothesis
on the grounds of goodness of statistical fit are not very satisfactory;
statistical fit can almost always be improved by including in the regression theoretically irrelevant variables, as long as they have some accidental correlation with the dependent variable. However, in periods of
stabilization policies when it is usually as important to predict variations
in trend as to predict the trend itself, estimated demand for money
functions are useful only when they include variables that are causally
or functionally related to money demand.
The relevance of incorporating lags into the demand for money function has been mentioned earlier. When annual data are used, lags in the
adjustment of actual to desired money balances probably cannot be
observed, except in developed economies, since this adjustment is completed largely within one year in other economies. As noted before, a
consideration of this lag may still be important when projecting the
incremental demand for money after a period of excessive credit expansion. With the use of quarterly data, however, explicit lag patterns must
be introduced into the function and tested. Lags in the formation of
expectations within a country usually can be expected to change only
slowly over time and, therefore, can be assumed constant in the estimation of the demand for money function.8

8
On the estimation of expectation formation, see Kenneth F. Wallis, "Some
Recent Developments in Applied Econometrics: Dynamic Models and Simultaneous Equation Systems," Journal of Economic Literature, Vol. VII (1969),
pp. 781-82. See also Adekunle, op cit.
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APPENDIX
Symbols and Sources Used in Charts
(Annual data in current national currency units)
MO -t- QMO — money plus quasi-money, quarterly average; International Monetary Fund, International Financial Statistics (IPS), lines 34
and 35.
CY

= currency in circulation, quarterly average; IPS, line 14a.

DEP

— demand plus time and savings deposits with banks, quarterly
average; IFS, lines 24 and 25.

NDA

— net domestic credit, end of period; IFS, line 32.

GNP

— gross national product; IFS, line 99a.

LF

= liquidity financing, annual total; computed from equation (4)
in text.
— shaded areas indicate periods of financial programs with the
Fund.
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Les variations de la vitesse de circulation de la
monnaie et les plafonds de credit
Resume
Pour que les politiques de credit adoptees dans le cadre de programmes financiers puissent donner de bons resultats, il faut que Ton
puisse disposer, entre autres, d'une projection, etablie avec un degre
de precision raisonnable, du comportement de la vitesse de circulationrevenu de la monnaie ou, ce qui revient au meme, de la demande
d'encaisse au cours de la periode couverte par le programme. L'auteur
expose en detail le concept du financement par la liquidite qui represente pour lui Felement de financement correspondant sur le plan
monetaire aux variations imprevues du rapport monnaie/revenu au
cours de la periode. Lorsqu'il y a financement par la liquidite - ce qui
ne se produira que si les previsions concernant la demande d'avoirs
liquides n'ont pas ete etablies avec suffisamment de precision - le plafond de credit fixe dans le cadre du programme devient incompatible avec
1'objectif initial de balance des paiements. Examinant un groupe de
pays ayant applique dans le passe des programmes financiers a la suite
d'un accord avec le Fonds, 1'auteur montre que le financement par la
liquidite a ete a certains moments important quantitativement en ce
sens qu'il a constitue une proportion notable de la variation reelle du
credit du systeme bancaire pendant la duree d'application du programme. Lorsqu'il est important, le financement par la liquidite occasionne des variations imprevues dans les avoirs exterieurs nets du
systeme bancaire et dans le revenu nominal.
La majeure partie du document est consacree a une etude des facteurs theoriques qui se rapportent a la projection de la demande
d'avoirs liquides et a un examen des resultats obtenus par certains programmes financiers. L'auteur determine une fonction generate de la
demande de monnaie et souligne la necessite de tenir compte a la fois
de 1'ajustement du stock monetaire et du flux de la demande de monnaie.
L'auteur accorde aussi une attention toute particuliere au probleme de
la simultaneity, probleme qui exige que Ton tienne compte des repercussions qu'auront sur la demande de monnaie les mesures qu'on se
propose d'appliquer pendant le programme. Un certain nombre de
suggestions sont ensuite offertes et notamment celle de faire figurer
le degre de resserrement du credit dans la fonction de la demande de
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monnaie en en faisant une variable de remplacement du cout d'opportunite effectif de la detention d'encaisse dans certaines economies. Les
influences des autres variables explicatives sur la demande de monnaie
sont analysees en mettant surtout 1'accent sur les conditions souvent
reunies dans les pays qui envisagent 1'adoption d'un programme
financier. En conclusion, 1'auteur examine certains aspects techniques
des projections de la demande de monnaie.

Variabilidad de la velocidad y topes al credito
Resumen
El exito de la politica crediticia en los programas financieros depende,
entre otras cosas, de que haya una proyeccion bastante precisa del comportamiento de la velocidad del dinero como ingreso o, de forma
equivalente, de la demanda de saldos de activos liquidos durante el
periodo del programa. En este trabajo se elabora el concepto de la
financiacion de liquidez, que representa la partida de financiacion que
constituye el equivalente monetario de las variaciones no previstas de
la razon dinero/ingreso durante el periodo. Cuando hay financiacion de
liquidez—lo cual ocurre solamente cuando las previsiones de la demanda
de activos liquidos no son bastante precisas—el tope al credito establecido en el programa ya no concuerda con la meta original de balanza
de pagos. Se demuestra que, en el caso de un grupo seleccionado de
paises con los cuales se han concertado programas financieros en el
pasado, la financiacion de liquidez ha tenido a veces importancia cuantitativa, en el sentido de que ha ascendido a una proportion significativa
de la variation efectiva del credito del sistema bancario durante el
periodo del programa. Los efectos de una financiacion significativa de
liquidez seran variaciones imprevistas en los activos netos del sistema
bancario frente al exterior y en el ingreso nominal.
La mayor parte del estudio se dedica a un examen de las consideraciones teoricas pertinentes a la proyeccion de la demanda de activos
liquidos, y a un examen de la experiencia obtenida con varies programas
financieros. Se presenta una funcion general de demanda de dinero, y
se subraya la importancia de considerar tanto los ajustes en el volumen
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de dinero guardado como en la demanda flujo. Se dedica tambien atencion especial al problema de la simultaneidad, que hace necesario considerar los efectos que la politica propuesta para el periodo del programa
pueda tener sobre la demanda de dinero. Como resultado se sugiere,
entre otras cosas, que el grado de contention del credito puede de por
si entrar en la funcion de demanda de dinero como variable de aproximacion del costo efectivo de oportunidad que represente el guardar
dinero en ciertas economias. Se examina tambien la influencia de las
otras variables explicativas sobre la demanda de dinero, destacando las
condiciones que suelen existir cuando se preparan los programas financieros. El articulo termina con un examen de ciertos aspectos tecnicos
de las proyecciones de la demanda de dinero.
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Monetary Policy and Internal and
External Balance
Victor Argy *

Introduction

T

HIS PAPER is concerned with ways in which monetary instruments,
implemented by a central bank acting on its own, might contribute
to the objectives of internal and external balance within a framework
of highly integrated money and capital markets.1
Four familiar situations involve deviations from both internal and
external balance. These are (1) a balance of payments surplus together
with a domestic inflation, (2) a balance of payments surplus together
with a domestic recession, (3) a balance of payments deficit together
with a domestic inflation, and (4) a balance of payments deficit
together with a domestic recession. Consider now the use of traditional
monetary instruments (discount policy, open market operations,
reserve/liquidity requirements) to deal with these situations. In situations (2) and (3), monetary policies would generally contribute to the
correction of both internal and external imbalance.2 An expansionary
monetary policy in (2), for example, will at the same time reduce the
surplus and create more employment; a contractionary monetary policy
in (3), on the other hand, will reduce both the deficit and the rate of
inflation.3
* Mr. Argy, Chief of the Financial Studies Division of the Research Department, is a graduate of the University of Sydney, Australia. He has been a lecturer
at the University of Auckland, New Zealand, and a lecturer and senior lecturer
at the University of Sydney. He has contributed several articles to economic
journals.
1
Other policy mixes to achieve the same ends (e.g., combinations of monetary
and fiscal policies and monetary policies combined with wider bands around par
values)
will not be discussed.
2
The choice between the monetary instruments would have to be determined on
the basis of other relevant criteria, e.g., quickness of response, effect on interest
rates of government securities, announcement effects, and discriminatory effects
on 3different-sized banks or differently located banks.
This is not, of course, to say that these policies will exactly correct the
internal/external imbalance. Indeed, in the absence of a second instrument this
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Situations (1) and (4) are more complicated in that they create
familiar dilemmas and challenges for monetary policy.4 It is useful,
therefore, to review and evaluate the monetary policy options in these
conditions and to examine ways in which these dilemmas can be, and
have been, decided. The discussion will confine itself largely to situations
resulting from the existence of both unwanted surpluses 5 and inflation—
i.e., situation (1).
It is possible to distinguish three kinds of monetary policy that might
be pursued in the conditions assumed. First, priority could be attached
to the objective of internal balance (controlling the rate of inflation).
This involves controlling the cash base and/or use of the cash base
(e.g., cash reserve requirements) by traditional techniques in such a
way as to restrict the growth of liquidity. There is now an extensive
literature on the difficulties involved in trying to follow this kind of
policy. Basically, the discussion has centered around two problems.6
One deals with the extent to which the central banks in the industrial
countries in continental Europe, faced with this situation, were equipped
with adequate policy instruments to enable them to control the rate of
growth of liquidity. There were, for example, the familiar constraints
on the use of open market operations;7 in addition, other available
policy instruments (e.g., cash/liquidity reserve requirements, credit
ceilings, and rediscount policies) tended in varying degree, depending
on the country, to be inadequate to enable complete or partial neutralization of the effects of changes in the cash base owing to external
surpluses. What this means is that inflation tended to be imported simply
because the effects of the external surpluses on domestic liquidity could
not be offset. In other words, the result of having inadequate instruments
is most unlikely. The distinction is one between coincidence in internal/external
policy in respect cf both direction and degree. Since we are not concerned with
exact meeting of the targets, the paper is limited to conflicts, or otherwise, in
respect of direction alone. See Yeager [17], p. 92. (Numbers in square brackets
refer
to items listed in the Bibliography, pp. 524-25.)
4
Situation (1) has been a serious problem for continental Europe since 1958
and has assumed greater importance recently. Situation (4), on the other hand,
has been a serious problem at times in the two reserve-currency countries, the
United Kingdom and the United States.
5
Put more correctly, we assume that the central bank wants to decelerate its
accumulation of reserves. A situation of this kind is, of course, less pressing than
one6 where the external reserves are falling.
See Scott and Schmidt [16] and Logue [10].
7
The major constraint being the absence of a developed money market outside
the banking system. In some countries, too (e.g., the Netherlands), central banks
did not have an adequate portfolio of government securities.
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is a situation of involuntary imported inflation. Another problem concerns the possibility that this kind of policy will in the end be
self-defeating, in the sense that as long as domestic liquidity is being
restricted, the shortage in liquidity will tend to be met from external
sources. This amounts to saying that it is impossible for countries to
follow independent interest rate policies; and any attempt to do this is
bound in the end to be frustrated by inflows of capital. This proposition
tends to hold in a world of perfect capital mobility but, as long as we
depart from this unrealistic assumption, independent monetary policies
are possible—although, of course, such a policy will tend to be reflected
in large movements in short-term capital flows. In other words, we
suppose that central banks are able to exercise control over the money
supply.8 To sum up, then, while a policy of controlling liquidity may
not be feasible because instruments are inadequate, it need not be selfdefeating (assuming the instruments are adequate) as long as capital
mobility is imperfect.
Second, priority could, alternatively, be attached to eliminating or
reducing the external surplus by allowing the growth of liquidity to
respond to the surplus. The dilemma created by this policy is that
while it may reduce the surplus it will tend to aggravate the rate of
inflation. In effect, the choice involves opting for importing inflation
as a result of a voluntary decision, as distinct from importing inflation
involuntarily because policy instruments are inadequate.
A third kind of policy involves attenuating the dilemma by pursuing
monetary policies that while they control the rate of inflation by restricting the growth of liquidity will at the same time limit or discourage the
inflow of capital. In an extreme form, this policy could reconcile
internal/external objectives in respect of direction by encouraging a
sufficient shift out of domestic assets and into foreign assets.9 Policies
8
9

See the Appendix on this point.
A slightly different way of formulating the options is as follows. Suppose
that a country is in a comfortable reserve position and is experiencing an excessive rate of inflation. Its interest rate is set at a level that is considered appropriate,
given the internal situation. Now suppose that the Euro-dollar rate (in response to
U. S. conditions) falls. The country may keep its interest rate high and allow
an additional inflow of capital, which it would then need to neutralize. It may
lower its rate in line with external conditions, but the interest rate might then be
wrong for internal conditions. Finally, it may keep its interest rate high and find
ways of minimizing the inflow (or find ways of fighting inflation without raising
interest rates). These correspond to the three options discussed above. These were
precisely the options facing a number of European countries during 1970 and early
1971 as Euro-dollar rates slid and domestic conditions in these countries called
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aimed at promoting both internal and external balance are of three
types: first, the use of credit ceilings both to minimize the interest rate
effect and to discourage expansion of domestic assets by the banking
system; second, the maintenance of an interest rate differential while
at the same time implementing monetary policies directed at the banking
system and aimed at discouraging the inflow of capital; third, a policy
on the structure of interest rates, which involves keeping short-term
rates low, to discourage any inflow of capital, and long-term rates high,
to discourage domestic expenditure. Each of these policies will now be
discussed in somewhat more detail.

I
Many countries in continental Europe (including Belgium, Denmark,
Finland, France, the Netherlands, Spain, Sweden, and Switzerland) have
made active use of ceilings on bank credit as a monetary instrument.10
The motives were mixed and varied in the different countries. The
principal rationale was that direct methods of control over bank credit
not only were more effective than the indirect methods of control but
also made their impact more quickly. Another motive was to minimize
the fluctuations in interest rates, fluctuations that were considered disruptive to capital markets and the management of the public debt. Of
more direct interest to this paper is the view that resort to credit ceilings
can help to moderate the conflict between internal and external balance
(e.g., inflation and a balance of payments surplus).11 This view rests
on the assumption that credit ceilings, as against an interest rate policy
(usually identified with changes in the discount rate), may have the
same restrictive effect on inflation but at the same time provoke less net
capital inflow.
for the maintenance of relatively high interest rates. If fiscal policy were sufficiently flexible, one way to deal with this situation would be to go along with the
lower rates in the Euro-dollar market by pursuing an expansionary monetary
policy but to neutralize the effects on domestic activity through a contractionary
fiscal policy.
10
The major exception is Germany. In Italy an analogous scheme is in
operation, since bank loans above a certain size are subject to central bank
approval.
11
This view is widely held, although it has never been carefully examined.
See Logue [10], pp. 92-93; Katz [9], p. 6; Garvy [7], p. 17; Mills [12], pp. 4-5;
and the Bank for International Settlements [3], p. 10.
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Suppose that the discount rate is unchanged; that credit ceilings are
successful;12 that banks' assets are made up of cash, government securities, foreign assets, and credit; and that ceilings apply to the last category. Obviously, if no expansion in credit is permitted, repatriation of
foreign assets could be profitable only if the interest rate on government
securities were higher than on foreign assets. Normally, on the Continent, this would entail purchasing government securities from the
central bank, since there is only a narrow market in securities. In addition, frequently, holdings of government securities are small, so that
there is little scope for expansion; in any case, the interest rate on securities tends to be lower than on advances. Hence, there may well be some
discouragement to repatriation. For the same reasons there will be little
incentive to borrow in foreign markets and to invest domestically; finally,
there may be some incentive to divert a passive inflow 13 of funds into
foreign markets.
With discount rates unchanged and deposit and advance rates likely
to remain unchanged, if some limited expansion in credit is permitted
there will be less incentive for the banks to finance the expansion by
borrowing overseas. Also, with bank and money market rates kept down
in this way, there will be less incentive for foreigners to place their funds
in domestic markets. On the other hand, of course, the private sector,
denied funds from the banking sector, will have an incentive to seek
funds overseas.

II
Forward market intervention represents one familiar method by which
short-term capital movements may be influenced and independent monetary policies maintained. There are two types of forward market intervention. One involves intervention in the open market to influence the
forward premium or discount, this rate being available to all participants
in the forward market. This is the method that has been used extensively
12
Credit ceilings may
the Netherlands in 1970.
such excesses are subject
with the central bank.
is Where nonresidents
banking system (see later

of course be exceeded, e.g., in France in 1969 and in
In the Netherlands, credit ceilings may be exceeded but
to a penalty of requiring special deposits to be placed
take the initiative and place funds in the domestic
discussion).
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in the United Kingdom, the United States, and Canada. Another involves
setting a premium or discount in a "closed" market, which is
available only to the banking system. This is the device more commonly
used on the Continent, and we shall limit our comments to this form
of intervention. In this form of intervention the central bank sells spot
dollars to the banks and buys them back at rates sufficiently favorable to
weaken the incentive to invest in domestic assets.14 Suppose, for example, that the domestic interest rate is higher than the overseas rate;
in these conditions the central bank can offer a forward discount on
the domestic currency that will discourage the repatriation of foreign
assets and will encourage the investment of excess liquidity in overseas
markets. The central bank would thus bear the cost of purchasing dollars forward at a more expensive rate than the rate at which it sold the
dollars. The size of the forward discount can be made to depend on the
interest rate differential, and, since it is a special rate set for the banks,
it need not bear any close relation to the forward premium/discount that
prevails in the free market.15 Indeed, in conditions of external surplus,
to the extent that the forward rate reflects speculators' expected future
spot rate, any anticipated revaluation of the domestic currency will tend
to be reflected in the free market in a premium instead of a discount
on the domestic currency.16
A number of European central banks have engaged in swap operations with the objective of reducing domestic bank liquidity and their
own foreign reserves17 (excluding, of course, forward commitments).
Germany began using swap operations early in 1959 and continued until
late in 1962 when they were discontinued.18 Swaps were reinstated during 1964 and 1965 19 and again late in November 1967 and were used
vigorously during August and September 1968, when there was a heavy
inflow of foreign exchange. On August 29, for example, the central bank

14
15
16

Or buys dollars forward only to cover existing dollar assets.
See, however, the comments on Germany that follow.
For example, in 1960 in Germany a large forward discount was offered
against the deutsche mark when, simultaneously, a premium was available in the
free17 market.
See, on this, Brehmer [4 and 5].
18
Brehmer [5] argues that the major objective of these swap operations in this
period was to reduce domestic liquidity. Other monetary instruments, in other
words, were not adequate to offset excess domestic liquidity.
19
During the period 1964-65 the facility was confined to investments in U.S.
Treasury bills.
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lowered its discount on forward dollars from 4 per cent to 3 per cent,
and the next day this discount was further reduced to 2.5 per cent. As
a result of these changes the covered differential swung sharply in favor
of investments in the Euro-dollar market.20 In Italy, at the end of 1959
swap facilities at par became available, subject to a ceiling for each
bank. Without this facility sales of forward dollars in the open market
would have resulted in a forward discount on the dollar and hence
would have discouraged investment in foreign assets.21 Since the end of
1965 the facility has been available only to banks with a net debit position vis-à-vis foreigners. The Dutch, Swiss, and French authorities have
also at times offered swap facilities to their banks at preferential rates.
Special reserve requirements on gross or net foreign liabilities represent a second device by which capital inflows through the banks might
be discouraged and capital exports encouraged. There are many possible variations to this theme. Reserve requirements may be set in relation
to all nonresident deposits, including deposits in domestic currency;
alternatively, they may be limited to foreign currency deposits held by
nonresidents (and perhaps even by residents). Reserve requirements
may be "waived" to the extent that foreign liabilities are offset by holdings of foreign assets (in other words, the reserve requirement is on
net liabilities). Correct policy may be further obscured because loans in
foreign currency may be placed in foreign markets (to nonresidents) or
extended to residents.22 Some loans in domestic currency may be made
to nonresidents.
Consider now the differences between a reserve requirement on the
20
There are limitations on the extent to which the Bundesbank may set terms
for forward dollar sales that are more favorable than those in the free market.
Consider an illustration where the premium on the deutsche mark is significantly
lower in the closed market than in the open market. German banks may take
(and indeed have taken) advantage of this situation in the following way: they
borrowed dollars abroad and bought them forward on the free market; they then
converted the spot dollars into deutsche mark, swapped the deutsche mark for
dollars with the central bank, and sold these dollars at the forward rate in the
closed market. In effect the banks would then have matching spot and forward
positions, and they could profit from buying dollars forward on the free market
and selling them forward in the closed market. The Bundesbank has attempted to
discourage these types of operation, which came into evidence in 1968.
21
In Italy the motivation in offering preferential swap facilities was a mixed
one. See Mills [12], pp. 23-25.
22
A considerable part of foreign currency loans in Italy, for example, are to
domestic residents. A loan in foreign currency to a resident tends to have the
same domestic effect as a loan in domestic currency.
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banks' gross foreign liabilities (defined as liabilities in foreign currency
and domestic currency to nonresidents) and a reserve requirement on
the banks' net foreign liabilities (where assets are defined as lending in
foreign currency to nonresidents). It is useful to distinguish four types
of potential inflow in response to higher domestic interest rates. First,
the banks may actively seek foreign funds to convert into domestic
currency and to expand their lending to residents (Case 1). Second,
nonresidents may take the initiative and place funds in the domestic
banking system, i.e., passive inflow (Case 2). These liabilities may be
in foreign or domestic currency. Third, the nonbanking sector may
experience a net inflow of capital, which would normally show up as an
increase in liabilities to residents (Case 3). Fourth, the banks may have
the incentive to repatriate their existing foreign assets and to expand
their lending to residents in domestic currency (Case 4).
We want now to evaluate the effects of the two types of reserve
requirement (gross and net) on the likely net inflow of funds. Suppose
that the purchase of a domestic asset entails a loss of bank cash
(liquidity) equivalent to the purchase of a foreign asset. That is to say,
in evaluating the choice between investing domestically or in a foreign
market it is assumed that there is no "return flow" accruing from the
purchase of a domestic asset. This assumption may be justified on one
of two grounds. One is that the domestic asset is purchased from the
central bank; the other is that the banking system is sufficiently large
that an individual bank does not assume in its calculations that the
acquisition of a domestic asset (e.g., a loan to a resident) will result in
significant "return flow" (i.e., it disregards the possibility of a multiple
expansion of credit). In a monopolistic banking system, where our
assumption obviously does not hold, it can easily be demonstrated that,
given an accrual of liquidity as a result of an external surplus, the
foreign interest rate would have to be significantly higher than the
domestic interest rate to offset the multiple expansion of domestic
assets. We also disregard the costs of forward cover and the profit margin to the banking system. Suppose now that Rd, Rf — the domestic
and foreign interest rates, respectively, on bank assets; Rb = the interest
rate at which banks may borrow overseas; χ = the potential inflow of
funds to the banking system; rf = the reserve requirements on gross or
net foreign liabilities; rd = the reserve requirement on resident liabilities.

©International Monetary Fund. Not for Redistribution

516

INTERNATIONAL MONETARY FUND STAFF PAPERS

Case 1
Gross and net reserve requirements. The cost of seeking funds in
overseas markets = xRb; the return on a domestic investment =
x(l — rf) Rd.23 In equilibrium, at the margin, when the cost of borrowing is equal to the return on domestic investment.

It

is clear that rf can be set at such a level that any potential gain from
borrowing to switch into domestic assets, owing to differential interest
rates, may be neutralized. For example, if rf is as high as 0.2, there is
no incentive to switch as long as the borrowing rate is below 80 per cent
of the domestic interest rate. The existence of a gross or a net reserve
requirement will discourage borrowing to invest domestically.
Case 2
Gross reserve requirements. In this case there is a passive inflow of
funds, which we assume that the banks accept. The choice for the banks
is between a domestic and a foreign investment. The existence of a
reserve requirement on gross liabilities reduces the return on the accrual
of funds, but it does not affect the choice between a domestic and a
foreign investment, which will be determined by the interest rate
differential.
Net reserve requirements. Now, xRf = the return on the foreign
investment (since there is no reserve requirement when there is an
increase in both foreign liabilities and foreign assets); χ (I — rf) Rd —
the return on the domestic investment. Again in equilibrium,

=

1 — rf, so that the reserve requirement can be such as to neutralize the
interest rate differential. It is clear, then, that in this case a reserve
requirement on net liabilities will provide an additional incentive to
place the incoming funds overseas.
Case 3
Since gross foreign liabilities are not affected in this case, a reserve
requirement on gross liabilities cannot influence incentives in any way.
23

Of course, Rd will not remain unchanged whatever the size of x. In a macromodel the domestic interest rate would be shown to respond to the size of
domestic asset holdings of the banking system. Another qualification is that
domestic investment need not be motivated solely by considerations of immediate
profitability; good will to customers may also assume some importance.
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With a reserve requirement on net liabilities,x(l — rd) Rd — the return
on the domestic investment; jc(l — rd) (1 + rf) Rf = (roughly) the
return on the foreign investment (remembering that to the extent that
a domestic deposit is invested overseas net foreign liabilities and, hence,
reserve requirements will fall). In equilibrium,

, There is

again a clear additional incentive in the case of reserve requirements on
net liabilities to place the funds overseas.
Case 4
Again, gross liabilities are not affected by the repatriation of foreign
assets, so that a reserve requirement on gross liabilities will not affect
the incentive to repatriate. On the other hand, repatriation increases net
liabilities and, hence, reserve requirements. In equilibrium in this case,
as in Case 2,

The results of these four cases are sum-

marized in the following tabulation.
Policy Instrument
Potential Inflow
1. Foreign borrowing (banks
active) to invest domestically
2. Passive increase in
foreign deposits
3. Increase in resident
deposits
4. Banks repatriate foreign
assets

Reserve requirement Reserve requirement
on gross liabilities
on net liabilities
Reduces incentive
to borrow
No effect
No effect
No effect

Reduces incentive
to borrow
Increases incentive
to invest overseas
Increases incentive
to invest overseas
Discourages
repatriation

The results demonstrate that reserve requirements on net liabilities are
more comprehensive and provide a stronger inducement to divert newly
acquired funds into foreign assets and a greater discouragement to the
repatriation of existing foreign assets.
Three additional points are worth making on this analysis. First, the
distinction between Cases 1 and 2 centered around who took the initiative, the banks or the nonresidents. Of course, to the extent that banks
actively seek out foreign depositors the distinction becomes blurred.
Also, if banks want to discourage foreigners from depositing funds they
can presumably reduce the interest rate that they will pay on foreign
deposits. Second, the options could also be evaluated in terms of a
choice between foreign and domestic borrowing by the banks, given

©International Monetary Fund. Not for Redistribution

518

INTERNATIONAL MONETARY FUND STAFF PAPERS

the returns available. In other words, the banks will try to minimize
the cost of obtaining funds. If the reserve requirement is higher on
foreign borrowing than on domestic borrowing, they will have some
incentive to borrow domestically, even at higher domestic interest rates.
Third, effective credit ceilings (and disregarding the possibilities of
investing in securities) generate the same incentive effects as reserve
requirements on net foreign liabilities. With credit ceilings, if an accrual
of liquidity is not invested overseas, it will be subject to a de jacto
marginal reserve requirement of 100 per cent. In this case the effective
return on domestic assets is zero, so that any return on foreign assets
will be sufficient incentive to place or to retain funds overseas.
Special reserve requirements on liabilities to nonresidents (irrespective
of currency) have been used extensively since 1957 in Germany, and
under legislation introduced in July 1969 they may be set as high as
100 per cent.24 In 1957 these reserve requirements were set at a higher
rate on foreign than on domestic (resident) liabilities. 25 From May 1961
reserve requirements on foreign liabilities were waived when these were
offset by certain foreign assets.26 The offset formula was somewhat
complicated in that the waiver applied first to offsets against foreign
sight liabilities on which reserve requirements were highest and then
against foreign time liabilities; this meant that the biggest gain applied
to the offset against sight liabilities, the size of the gain depending on
the reserve requirement rate. The offset right was suspended early in
1967. In December 1968 the minimum reserve ratio on the increase
in the banks' gross foreign liability was set at 100 per cent.27 In recent
years this minimum ratio has been changed on a number of occasions.
In Switzerland early in 1964 something like a 100 per cent reserve
requirement was introduced on increases in net nonresident liabilities in
Swiss francs. The banks were, in effect, given the option to deposit
100 per cent reserve requirements on increases in these liabilities with
24
A measure analogous to reserve requirements was also introduced in August
1964. Increases in gross foreign liabilities resulting from foreign credits beyond
the average outstanding in the first half of 1964 were penalized by equivalent
reductions in the banks' rediscount quota with the Bundesbank.
2Γ
· This differential depended on the form of liability and the size of the bank.
See Mills [12], pp. 9-10.
G
- Increases in foreign assets taking the form of loans to foreign customers
could not be used as an offset.
27
The offset facility was not reintroduced at the time. Prior to the requirement
of 100 per cent, reserve requirement rates on resident and nonresident deposits
were the same.
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the central bank or to purchase foreign currencies. Since no interest was
paid on frozen deposits with the central bank and some return could
be earned on foreign currencies, the banks had a strong incentive to opt
for the second alternative. The 100 per cent reserve requirement was
lifted in October 1966. A reserve requirement of 100 per cent was reintroduced in August 1971 under a new agreement that permits the imposition of a reserve requirement against the increase in net foreign
positions. In Denmark a 100 per cent reserve requirement (which could
be met by deposits of cash or bonds) was in force for a time for increases in the net foreign liability position beyond the January 1965
level.-* Also, a certain percentage of any increase in domestic deposit
liabilities had to be absorbed either in deposits or bonds with the central
bank or in the purchase of foreign assets. In Austria the central bank
has powers to impose reserve requirements against both the level and the
growth of net foreign currency liabilities. In Norway, too, the central
bank has powers to impose special reserve requirements against increases in foreign liabilities.
A third device for discouraging capital inflows and reducing liquidity
is to direct the banks to increase (reduce) their net foreign assets (net
liability) positions.29 This direct control contrasts with the indirect
method of control involved in swap operations and special reserve
requirements. Italy began using this method in 1960 when the banks,
which had a large net foreign liability position, were experiencing large
increases in their liquidity position as a result of an external surplus.
The banks were instructed to liquidate their net foreign liabilities
denominated in foreign currencies.30 The banks met this requirement by
building up their foreign assets rather than by reducing their foreign
currency liabilities. Directives to the banks, adapted to changing conditions, have continued to be issued from time to time since then. In the
Netherlands, too, the device has been used since 1964, when, to reinforce a policy of monetary restraint, a ceiling was set on the net foreign

28
This applied to increases in the net liability position, not to a reduction in
net asset positions.
29
In 1969 the device was widely used not to encourage outflows or to discourage inflows but for opposite reasons. For example, as interest rates in the
Euro-dollar market were high, a number of countries (e.g., Belgium, Denmark,
France, Italy, and the Netherlands) took measures to protect their reserves by
directing
banks to reduce their net asset positions.
30
Net foreign liabilities in lire were exempted.
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liability position (including the position in guilders) of the banks.31 The
French banks were under direction until the end of 1966 to maintain a
balanced external position in spot and forward combined. This did not
act as a serious deterrent to capital inflows, since it was possible for
banks to meet the requirement by borrowing spot dollars, converting
the dollars into domestic currency for lending, and buying the dollars
forward. (Hence, a spot liability is matched by a forward asset.) Since
1969 the French authorities have used directives to the banking system
as a device for influencing capital movements through this sector.
A fourth device for restricting capital inflows is to prohibit the payment of interest to nonresidents on certain time or demand deposits.
Germany,32 Switzerland, France, and the United Kingdom have all used
this measure, and in Sweden nonresident deposits with banks normally
do not bear interest. Of course, in periods of exchange rate uncertainty
nonresidents will continue to have the incentive to place their funds in
deposits denominated in a currency that is expected to revalue. Also,
since some of the inflows stopped by this device might find their way
into the domestic market securities, Germany and Switzerland have
found it necessary to take measures to discourage investment by nonresidents in their domestic markets.

Ill
A third type of monetary policy, intended to mitigate the conflict
between internal and external balance, involves manipulating the term
structure of interest rates. In conditions of inflation and a balance of
payments surplus this entails keeping short-term rates low to discourage
net inflows and keeping long-term rates high to moderate inflation. The
only country where this general type of policy has been tried is the
United States, when in the early 1960s, faced with unemployment and
a deficit in the balance of payments, an attempt was made to maintain
long-term rates relatively low and to raise short-term rates (a policy
commonly referred to as "operation twist"). The Treasury and the
Federal Reserve System together reduced the maturity of the existing
debt by selling short-term securities and buying long-term ones. In
31
This was of limited effectiveness, since the banks as a group had a large net
foreign
asset position.
32
The prohibition extended to foreign currency deposits as well.
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addition, maximum rates payable by commercial banks on their time
and savings deposits were raised.
There are, in general, two difficulties with this approach. First, there
is the problem of the feasibility of bringing about any significant change
in the term structure by changing the composition of the debt. Second,
supposing that the structure is changed along the lines suggested, there
is the problem of whether it will achieve the objectives intended. On the
first question, while term structure theory can demonstrate that a change
in the composition of debt will, in normal conditions, change the term
structure of interest rates,33 it has in fact proved extremely difficult to
measure the size, if any, of this effect. Indeed, most studies in this
field give very conflicting results, so that it is impossible to evaluate the
sensitivity of the term structure to changes in the composition of debt.34
A study of "operation twist" by Modigliani and Sutch concluded that
the narrowing of the term structure differential at the time was due not
so much to the change in the composition of the debt as to the cyclical
conditions then prevailing.35 Another related question has to do with
whether or not central banks are equipped to implement a policy of this
kind in the short run. Most central banks on the Continent cannot carry
out open market operations of the type required to change the composition of the debt in the direction required. On the other hand, since
markets would be more segmented on the Continent than in the United
Kingdom and the United States, conditions would appear to be more
favorable to bringing about adequate changes in the structure by changing the maturity of new issues or changing short-term rates sensitive to
the discount rate.
The second problem is also serious. Consider a term-structure policy,
in conditions of inflation and a balance of payments surplus, that successfully lowers short-term rates and raises long-term rates. If shortterm rates affected capital flows predominantly and had very little effect
on economic activity, and if long-term rates affected economic activity
predominantly (albeit with a long, uncertain lag that may, in the end,
prove destabilizing) and capital flows only weakly, the intended effects
could be realized. There is, however, no certainty that the two rates do
33

This is so, even with a pure expectations theory, provided that expectations
are34divergent among operators. See Malkiel [11].
Modigliani and Sutch [13].
35
Modigliani and Sutch [14].
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have these significant differential impacts.36 For example, if the shouterm rate has a significant effect on inventories of consumer durables
and long-term capital movements are sensitive to changes in the longterm rate, this result need not hold. It is very difficult then to be confident that a successful change in the term structure will minimize the
capital outflows and at the same time make a significant impact on
inflation.

Some Conclusions
We discussed, briefly, three general types of policy that might be
invoked to mitigate a conflict between internal and external objectives.
The first policy (credit ceilings) proved difficult to evaluate; on the
whole, however, we concluded that it might make some contribution to
the resolution of the conflict.37 More importance should be attached to
the second type of policy. These policies (forward market intervention,
special reserve requirements, directives to the banking system, and
prohibition of interest payments to foreigners) can be and have proved
moderately successful as short-term expedients in coping with situations
of conflict.38 Of course, since these measures are directed at the banking
system, they do not touch private flows of funds, including those by
nonbank intermediaries.39 However, in many countries these are, in
varying degrees, constrained by exchange restrictions.
The discussion was limited to a conflict situation involving both a
balance of payments surplus and inflation. Much of what was said,
however, could be (and has been to some extent) applied in reverse
to the other conflict situation involving both a balance of payments
deficit and unemployment. The types of policy discussed, while particu36 ROSS [15].
37

Of course, there may be reasons for preferring on balance not to use credit
ceilings, e.g., the effects on bank competition and the administrative difficulties in
implementation.
38
See Brehmer [4 and 5], Mills [12], Katz [9], Logue [10], and Garvy [7].
39
An outstanding recent illustration of this difficulty occurred in Germany
during 1970 and early 1971. During this period Germany was pursuing a relatively
tight monetary policy. Restrictions on the inflow of funds through the banking
system had the effect of encouraging a large volume of borrowings by the nonbank sector from the Euro-dollar market. See, on this, Michael Porter, "Monetary
Policy and Capital Flows: The Experience of the Federal Republic of Germany,
1963-70" (unpublished, International Monetary Fund, July 26, 1971).
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larly relevant to these situations, must not be thought to be inapplicable
to other types of deviation from internal and external balance. Consider,
for example, a balance of payments deficit and inflation. Traditional
monetary policies will, except where there is perfect capital mobility,
make some impact on both the deficit and inflation. When, however,
capital markets are highly integrated, very strong monetary policies for
domestic inflation would normally be required if the inflow of funds is
to be counteracted. A small restrictive effect may, in other words, be
accompanied by a very large inflow of funds. In these conditions, central
banks may prefer to moderate the inflow of funds by the types of policy
discussed and in this way ensure a stronger leverage for any given
40
restrictive policy.

APPENDIX
Suppose that Mo — money supply, H = base money, Β = the external reserves
of the central bank, D — domestic assets of the central bank, r is the money-base
multiplier, then

(1)
(2)

and

(3)

where equation (2) identifies the sources of changes in base money.
Suppose that Β = — αΔΖ>, i.e., a proportion of an exogenous change in central
bank credit is neutralized by an offsetting change in external reserves. If a — 1,
the changes in central bank credit are completely neutralized by changes in the
reserves of the central bank. This is the case of perfect capital mobility where
discretionary monetary policy cannot affect the money supply. If a < 1, then

and

The larger a (the more mobile capital is), the larger the change in domestic
assets to realize a given change in the money supply. The types of policy discussed in the text tend to reduce a and hence to increase the leverage of monetary policy, as the concluding comments indicated.

40

See the Appendix.
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Politique monétaire et équilibre intérieur et extérieur
Résumé
Une balance des paiements excédentaire en période de récession ou
une balance des paiements déficitaire en période d'inflation ne manquent
pas de poser un dilemme aux responsables de la politique monétaire
d'un pays. Cette étude a pour objet d'examiner trois différentes politiques monétaires susceptibles d'atténuer ce dilemme. La première de ces
politiques consiste à imposer des plafonds au crédit afin de minimiser
l'incidence des taux d'intérêt et de décourager l'augmentation des avoirs
intérieurs par le système bancaire. La deuxième vise à maintenir un
écart entre les taux d'intérêt tout en mettant en œuvre à l'intention du
système bancaire une politique monétaire destinée à décourager les
entrées de capitaux. Diverses politiques sont examinées dans le cadre
de cette étude. Les banques centrales peuvent fixer une prime spéciale
à terme ou décote dans un marché «fermé* exclusivement réservé au
système bancaire. Par exemple, si les taux d'intérêt pratiqués dans un
pays sont supérieurs à ceux de l'étranger, la banque centrale peut offrir
une décote à terme sur la monnaie nationale, dissuadant ainsi le rapatriement d'avoirs extérieurs et encourageant les investisseurs à placer
leurs excédents de liquidités sur les places étrangères. Des coefficients de
réserves obligatoires peuvent être fixés pour les engagements extérieurs
bruts ou nets. Cette étude évalue l'incidence des deux types de réserves
obligatoires (brutes et nettes) sur les entrées nettes probables de capitaux. Des directives peuvent être adressées aux banques afin qu'elles
modifient la position nette de leurs avoirs extérieurs. Pour que des
sorties de capitaux s'effectuent par le système bancaire, les banques
peuvent par exemple recevoir l'ordre d'accroître leur position extérieure
nette. Les autorités monétaires peuvent également interdire le paiement
d'intérêt sur certains dépôts à terme et à vue de non-résidents. Cette
étude examine l'application de ces mesures par différents pays. D'une
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manière générale, tout en contribuant à certains égards à résoudre ce
dilemme, ces mesures, encadrement du crédit inclus, n'ont guère d'effet
sur les mouvements privés de capitaux y compris sur les sorties de capitaux effectuées par les intermédiaires non bancaires. Les mouvements de
capitaux qui sont découragés par le canal du système bancaire peuvent
s'effectuer par le secteur non bancaire. Une troisième politique consiste
à modifier la structure des taux d'intérêt. En période d'inflation et de
balance des paiements excédentaire, par exemple, cette politique
implique le maintien de faibles taux d'intérêt à court terme afin de
dissuader les entrées nettes de capitaux et parallèlement le maintien de
taux d'intérêt élevé à long terme. Cette étude montre que la mise en
œuvre de cette politique est particulièrement difficile.

La política monetaria y el equilibrio interno y externo
Resumen
Las situaciones que comprendan, o bien un superávit de balanza de
pagos junto con una recesión, o un déficit de balanza de pagos junto
con inflación, crean dilemas para la política monetaria. En este trabajo
se examinan las formas en que pueden aplicarse tres clases de política
monetaria para atenuar dichos dilemas. Primero, la utilización de los
topes al crédito para minimizar el efecto del tipo de interés y para
desalentar la expansión de los activos internos por parte del sistema
bancario. Segundo, el mantenimiento de diferencias de tipos de interés
al mismo tiempo que se lleva a cabo una política monetaria dirigida al
sistema bancario y encaminada a desalentar la entrada de capitales,
Aquí se examinan distintas medidas. Los bancos centrales pueden
implantar una prima especial a término o un descuento en un mercado
"cerrado" al que solamente tenga acceso el sistema bancario. Por
ejemplo, si el tipo de interés interno es más alto que el del extranjero,
el banco central puede ofrecer un descuento a término a la moneda
nacional, lo cual desalentará la repatriación de activos sobre el exterior
y fomentará la inversión del exceso de liquidez en los mercados del
exterior. Puede imponerse una obligación especial de reserva sobre los
pasivos brutos o netos frente al exterior. En este estudio se evalúan
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los efectos de las dos clases de obligación de reservas (bruta y neta)
sobre la probable entrada neta de fondos. También pueden emitirse
directrices al sistema bancario para que varíe su posición neta de activos
frente al exterior. Por ejemplo, a fin de que se produzca una salida de
capital a través del sistema bancario, pueden dárseles a los bancos
instrucciones de que aumenten sus posiciones netas frente al exterior.
También puede recurrirse a una prohibición del pago de intereses a los
no residentes por ciertos depósitos a plazos y a la vista. Se examina la
utilización de dichas medidas en distintos países. En general, aunque
dichas medidas, incluidos los topes al crédito, contribuyen a resolver
el dilema, no afectan a los flujos privados de fondos, incluidos los de
los intermediarios no bancarios. Los flujos cuya circulación se ha desalentado a través de los intermediarios del sistema bancario pueden encontrar un nuevo cauce a través del sector no bancario. Una tercera clase
de medidas es la que representa una manipulación de la estructura de
plazos de los tipos de interés. Por ejemplo, en condiciones de inflación
con un superávit de balanza de pagos habría que mantener bajos los
tipos a corto plazo para desalentar las entradas netas, y mantener altos
los tipos a largo plazo. Se indica que hay graves dificultades en el
cumplimiento de una política de ese género.
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Prices and Unemployment in Selected
Industrial Countries
Erich Spitaller *

Τ NDUSTRIAL COUNTRIES have recently experienced considerable
JL increases in their general price levels. These increases have revived
interest in the study of inflation and of policies to stabilize prices. Investigations into the causes of inflation have dealt frequently with the effects
on prices of the pressure of aggregate demand against existing capacity.
The degree of demand pressure is not observable directly, and, for this
reason, it must be measured by some stand-in or proxy variable, such as
the ratio of unfilled orders to sales, the ratio of inventory stocks to
1
sales, and indices of capacity utilization. The main purpose of this
study is to examine, for selected industrial countries, the relationship
between inflation and one such measure of demand pressure, namely,
the rate of unemployment. The description of the model employed and
the discussion of empirical results are preceded by a brief review of
some theoretical issues that arise in the context of the analysis of
movements in wages and prices in relation to demand pressure.

I. Some Theoretical Issues in the Analysis of
Wage and Price Movements
CAUSES OF INFLATION
Observed price increases cannot always be explained fully by demand
pressure; for instance, inflation may rise in the face of unchanged levels
of spare capacity in the economy. In the United States, price increases
* Mr. Spitaller, an economist in the Special Studies Division of the Research
Department, is a graduate of the University of Graz, Austria, and of the School
of Advanced International Studies of the Johns Hopkins University, Washington,
D.1C.
For such measures of demand pressure, see, for example, Adams, Eguchi,
and Meyer-zu-Schlochtern [1], Schultze and Tryon [39], van den field [44], and
the Economic Report of the President (Washington, February 1970), p. 220.
(Numbers in square brackets refer to items listed in the Bibliography, pp. 551-54.)
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accelerated between 1955 and 1957, even though the pressure of aggregate demand did not increase over these two years. Apparently, the
inflation had been caused by labor and management through the abuse
of discretionary powers.2 Insofar as price developments reflect movements in prices of agricultural products and imports, these developments
cannot be captured by a variable measuring demand pressure either,
since the prices of the products vary mostly with supply conditions and
the prices of the imports can be considered autonomous. Similarly,
demand pressure alone cannot explain price increases occurring under
conditions of inflationary expectations. Indeed, when inflationary expectations prevail, the rate of price increases may even rise despite a decline
in economic activity.
The effect on prices of a given level of demand pressure varies with
its distribution by sector or region and with the structural characteristics
of the market. Concentration of demand pressure in a particular sector
or region may induce sectoral price increases, which lead to more rapid
general inflation than would be experienced if the pressure were more
evenly distributed.3 Upward pressure on prices at any given level of
demand can be dampened by reducing structural rigidities. However,
structural inflation cannot easily be distinguished from demand inflation.
There are indications that rising demand pressure increases structural
rigidities.4
Observed price increases result, therefore, from interacting forces,
and the isolation of individual determinants of inflation may not be
feasible.
DEMAND PRESSURE AND UNEMPLOYMENT
Measures of demand pressure, such as ratios of unfilled orders or
inventory stocks to sales and indices of capacity utilization, relate
chiefly to the industrial or manufacturing sectors of the economy. Since
it is unlikely that demand in all sectors will vary exactly in proportion,
2
See Studies by the Staff of the Cabinet Committee on Price Stability [41].
p. 140.
3
Archibald [2] suggests that, for the United Kingdom and the United States,
inflation could be reduced considerably by narrowing regional dispersion in
unemployment. For the United Kingdom, inflation could also be reduced by
narrowing sectoral dispersion in unemployment.
4
Tobin [43] points out that rising demand pressure increases the bargaining
power of trade unions. Kaliski [22] also discusses the problems of separating
cost-push from demand-pull inflation.
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such indicators may not be as good a measure of the pressure of
aggregate demand as the rate of unemployment in the economy as a
whole. However, while superior to indicators that relate to individual
sectors only, the rate of unemployment is by no means a perfect measure
of demand pressure. Its use involves at least three difficulties. First,
the link between demand pressure and unemployment is neither direct
nor uniform. Variations in the demand for goods and services affect
the demand for labor and lead, in the first place, to changes in the
number of vacancies. The change in vacancies ordinarily leads to a
change in the rate of unemployment, but with a lag that depends on
the structural characteristics of the market and the speed at which
demand changes. Second, some unemployment is involved in the process
of switching jobs. Instances of frictional unemployment of this type
tend to rise with the number of vacancies because the inducement to
change jobs is greater when job offers are abundant than when they
are scarce, but the duration of frictional unemployment is assumed to
be shorter during a cyclical upswing in the economy than during a
downturn.5 Third, cyclical variation in economic activity may also
influence the size of the labor force.6 It appears that, at least in the
United States, such an influence has an asymmetric effect on the
reported unemployment rate: while the rise in participation in the
labor force following a rise in vacancies is reflected in reported unemployment data, the decline in participation after a fall in vacancies is
not. As a consequence, the degree of actual demand pressure is overstated when the number of vacancies is small and unemployment is
high.
Several studies of wage and price behavior in the United States
have attempted to make the unemployment rate a better measure of
demand pressure. Simler and Telia [40] and Vroman [45] adjusted the
official unemployment data for the large reserves of marginal participants in the labor force in the early and mid-1960s.7 Vroman took
account of trends in participation rates in the labor market. Vroman,
5

See, for example, Holt [19].
An increase in vacancies will lead to offers of wage increases, which, in turn,
will induce rising participation in the labor market. When vacancies decrease and
unemployment rises, participation falls off. See, for example, Lucas and Rapping
[28 and 29].
7
Since the early and mid-1960s were years of high unemployment in the
United States, these reserves were correspondingly high, and reported unemployment data overstated the degree of demand pressure in the economy.
6
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Liebling and Cluff [25], and the authors of the Wharton model [12]
restricted the measurement of unemployment to males of a certain age
group whose influence on wage movements was considered dominant.
Taylor [42] adjusted the rate of unemployment to include both hidden
unemployment and hoarded labor, both of which measure the underutilization of the labor supply. The fact that in all these instances the
adjusted rate of unemployment 8 appears to be superior to the unadjusted rate in explaining changes in prices and wages has tended—
despite the difficulties involved-—to confirm the basic hypothesis that
unemployment is a valid measure of demand pressure,
UNEMPLOYMENT AND WAGE MOVEMENTS
Any observed relationship between unemployment and inflation is
presumed to reflect the effect of demand pressure on prices in general.
The response of wages to unemployment should be more direct, since
unemployment is more closely related to demand pressure in the labor
market than to aggregate demand pressure.
The relationship between wages and unemployment was first
expounded by Phillips [35], who found the rate of unemployment to be
a significant determinant of the rate of change of money wage rates
in the United Kingdom. The evidence suggested that the relationship,
which Phillips regarded as stable over time, was nonlinear in the sense
that the change in the rate of wage increase induced by a given fall
in unemployment was progressively higher, the lower the level of
unemployment. The property of nonlinearity can be attributed to two
factors. The first relates to the employer's competitive bidding for
labor when unemployment is low. As unemployment declines and
the labor market tightens, employers would bid up wages both to
attract increasingly scarce unemployed labor and to hire employed
labor away from existing jobs. A given reduction in employment
would thus be associated with higher wage increases at lower levels
of unemployment than at higher levels. The second factor relates to
the reluctance of employees to accept, even when unemployment is
high, wage increases below a certain amount or—although this may
not occur in practice—wage reductions above a certain amount, On
account of this rigidity of wages in the downward direction, successive
8
Braun [6] suggests similar adjustments of official data for average hourly
earnings.
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increases in the rate of unemployment by a given amount would
therefore involve a falling rate of change in wages.
Phillips and many later analysts assumed that the supply schedule
for the labor market was given and that the structural characteristics
of the labor market were constant, which implies a constant relationship
between vacancies and the level of employment.9 Subsequent analysis
of the microconditions of the labor market has stressed that market
imperfections, such as labor immobility, incomplete information, and
monopolistic power, determine the degree to which the position of the
Phillips curve differs from what it would be under perfect market conditions where wage rates would not rise until full employment is reached.
These imperfections constitute a "boundary" below which the Phillips
curve cannot lie.10 Any level of unemployment therefore implies a
certain change in wage rates that cannot be reduced, or made more
negative, unless structural supply rigidities are reduced also.
Phillips argued that changes in wage rates were determined not only
by the level of demand pressure but also by its rate of change. He
inferred the importance of changes in demand pressure from scatter
diagrams relating changes in wage rates, measured along the vertical
axis, to the level of unemployment, measured along the horizontal
axis. By inspection of the time path that connects in chronological
order the actual combinations of unemployment and wage changes
recorded in the scatter diagrams, he observed that wage increases tended
to be higher than predicted when unemployment was falling and lower
when it was rising, which led to "counterclockwise loops" of this time
path around the fitted curve.11 Lipsey [26] presented quantitative evidence confirming the importance of changes in the level of unemployment and argued that the loops were a result of differences in the
distribution of unemployment during periods of recovery and recession.
These differences arise because recession is assumed to affect demand
simultaneously in all markets, at least initially, while recovery is assumed
to have less even effects. At the beginning of recovery, unemployment
in individual sectors will decline and the rate of wage increases in
9

This point is made, for example, by Reuber [38].
Studies by the Staff of the Cabinet Committee on Price Stability [41] refers
to this boundary as macroboundary, which represents the degree of cost-push or
supply inflation. The extent to which the Phillips curve is located above the
macroboundary is associated with demand-pull inflation.
11
The fitted curve is the line fitted to the actual combinations of unemployment and wage changes by means of statistical techniques.
10
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these sectors will rise. If these wage increases are matched by similar
increases in sectors where unemployment has not yet declined, the
general rise in wages will be high relative to the reduction in total
unemployment, and the time path of actual combinations of unemployment and wage changes will lie above the fitted curve. In a recession,
by contrast, employment will fall off simultaneously in all sectors, and
the time path will be below the fitted curve. Hansen [16] offers an
alternative explanation of the observed counterclockwise loops, which
is more persuasive because it can more easily accommodate changes
in the sign of the coefficient of the change in unemployment. The
loops are attributed to the lag with which unemployment reacts to a
change in vacancies. A cyclical upturn in demand raises vacancies and
wage rates, but the structural characteristics of the labor market may
not allow an immediate reduction of unemployment. In fact, unemployment may still be rising as a result of the preceding recession. Similarly,
unemployment might still be declining at the upper turning point of
the cycle, even though a drop in vacancies may already have reduced
the rate of increase in wage rates. At least at the turning points of the
cycle, the relationship between changes in unemployment and changes
in wage rates might thus be positive. However, as long as the duration
of the cycle exceeds the length of the lag with which unemployment
reacts to vacancies, the relationship between changes in unemployment
and changes in wage rates over the cycle would be negative.
Phillips, Lipsey, and most subsequent analysts have allowed for the
possible influence on wages of conditions in the product market as
well as conditions in the labor market. The standard measure of these
product market conditions has been the change in the consumer price
index; their influence on wages has been referred to as cost-push inflation. Phillips assumed that wages would be affected by an increase in
consumer prices only to the extent that such an increase would in fact
reduce real wages.12 Lipsey contested this assumption and suggested
that price increases would affect wage bargains even if there were no
threat of a reduction in real wages.
The emphasis on real wages recurs in studies that stress the importance of expectations. In these studies, unemployment is dismissed as
a factor affecting wage movements; the Phillips curve is considered a
highly unstable relationship, the position of which is determined by the
12

For a similar proposition, see Hamermesh [15].
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expected rate of price increases.13 Inasmuch as expectations depend
on past wage movements, current wage increases should be comparatively low in cyclical upswings and high in downswings. The expectations hypothesis therefore implies clockwise rotations of the time path
of actual combinations of unemployment and wage changes around the
fitted curve—the exact opposite of the counterclockwise loops attributed
to the lagged response of unemployment to vacancies. The expectations
hypothesis altogether denies the existence of a long-run trade-off
between unemployment and wage stability.14
Other critics accept the Phillips relationship between wages and
unemployment but claim that it is too weak to explain wage movements adequately because it ignores other important wage determinants,
such as profits, productivity, union activity, and wage leadership. The
relationship between wages and profits is not immediately evident.
While a rise in profits would enable employers to pay higher wages,
they might not be willing to pay them if the rise in profits were thought
to be of only short duration,15 Empirical evidence on the importance
of profits as a determinant of wage movements has been inconclusive.
Zaidi [46] suggested that profits were an important determinant of
wage movements in Canada, while Reuber [37] arrived at the exactly
opposite conclusion. Bhatia [4 and 5], Eckstein and Wilson [9],
Eckstein [10], and Perry [31 and 32] agree that profits affect wage
movements in the United States but disagree on their explanatory
power. Bhatia discards unemployment and prices altogether and regards
the level of, and change in, profits as the main determinants of changes
in wage rates. Perry considers the importance of these latter variables
as marginal. Vroman [45] suggests that their importance declines even
further when an adjusted rate of unemployment is substituted for the
unadjusted rate. Insofar as rising profits reflect a rise in productivity,
the relationship between wages and productivity would also be uncer13
For an exposition of the expectations hypothesis, see, for example, Friedman
[13] and Phelps [33 and 34]. For critical comments on this hypothesis, see
Brechling [7] and, especially, Eckstein [11], who point out that it presupposes
absence of money illusion.
1 1
- Fundamental objections against the explanation of wage changes in terms of
unemployment are also raised by Gifford [14] and Kaldor [21], who argue that
wage changes and unemployment are jointly determined by, respectively, the
money supply and variations in economic activity.
15
This point is argued, for example, by Kuh [24].
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tain.16 In any event, Kuh's [24] findings from an analysis of wage
behavior by sector that wage movements are explained better by productivity than by unemployment are not supported by statistical evidence
when adjusted (Vroman [45]) rather than unadjusted unemployment
data are used.
Attempts to capture the relationship between union activity and wage
movements can be found in Pierson [36] and Hiñes [17], and the influence of wage leadership is examined in Eckstein and Wilson [9]. While
Pierson considers union behavior an important determinant of wages
in addition to the rate of unemployment, Hiñes denies the existence
of a trade-off between unemployment and changes in wage rates and
explains wage movements in terms of union behavior alone. Eckstein
and Wilson find that wage patterns set by key industries are, in addition to the rate of unemployment, significant determinants of changes
in the wages of non-key industries.
The problem of assessing the precise relationship between wages, on
the one hand, and profits, productivity, and union activity, on the other
hand, is aggravated by multicollinearity.17 In models of wage determination that include profits or growth in productivity as explanatory
variables in addition to the rate of unemployment, intercorrelation
among the explanatory variables has been found.18 Similarly, if unions
are likely to raise their wage demands when profits, productivity, and
consumer prices are rising, collinearity would exist in any equation
that contained union activity in addition to any of these three variables.
Since intercorrelation among explanatory variables reduces the reliability of their coefficients, various authors have suggested dropping
such variables as profits and productivity from the estimating equation
and returning to the original Phillips-Lipsey wage model.19 If union
activity is as closely related to increases in the cost of living as has
been asserted,20 growing union strength would be reflected at least in
16
For the uncertainty of the effect of productivity on earnings, see Argy [3],
p. 221.
17
The term "multicollinearity" relates to the problem that arises when explanatory variables in a relation are so highly correlated with one another that it may
not be feasible to isolate their separate influences on the dependent variable.
18
Pierson [36], p. 456, points to collinearity between profits and unemployment
in Perry [30]; see also Perry [31], Chapter 3, pp. 34-69. Liebling and Cluff [25],
p. 240, point to collinearity between productivity and unemployment in Kuh [24].
19
See, for example, Liebling and Cluff [25].
20
See, for example, Pierson [36].
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part in a rise in the coefficient of the percentage change in the consumer
price index.
While it appears that the hypothesis relating changes in wages to the
unemployment rate has not been invalidated by alternative explanations
of wage behavior, it has been qualified in some respects. Evidence suggests that the basic relationship between wage changes and unemployment is not very stable over time. This lack of stability may be due to
the variable impact on wages of the change in the rate of unemployment, inflationary expectations, changes in the distribution of unemployment, the discretionary behavior of labor and management, and
other supply rigidities. Since reduction in market imperfections and dispersion of demand pressure are assumed to improve the trade-off
between a change in wage rates and unemployment, governments pursue
policies toward these ends. The observed relationship between unemployment and wages may therefore also be modified by government
action.
UNEMPLOYMENT AND PRICE MOVEMENTS
Recent empirical analysis has extended the hypothesis relating
changes in wages to the unemployment rate beyond the labor market
and has examined the relationship between unemployment and inflation
in general.21 This extension must hinge on either of two assumptions:
(1) that variations in the demand for labor result from variations in
aggregate demand in the economy; or (2) that changes in the general
price level are determined by changes in wages. While changes in wage
costs and demand pressure are not likely to be independent of one
another, the fact that either assumption, if confirmed, would be a
sufficient condition for a trade-off between inflation and unemployment
can be seen when the following is considered. If, on the one hand,
unemployment were an efficient measure of aggregate demand pressure
and if changes in prices were, at least in the short run, determined
mainly by factors other than changes in wages, an estimated relationship
between unemployment and inflation would measure the effect on the
general price level of demand pressure alone. If, on the other hand,
prices were determined mainly by wage costs and if unemployment
were a poor measure of aggregate demand pressure, the observed unem21

For the United States this relationship has been examined, for example, by
Brechling [7] and Liebling and Cluff [25].
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ployment/inflation schedule would reflect the dependence of changes
in prices on changes in wages. Either wage costs or demand pressure
could therefore predominate in the determination of price movements.
Which of the two in fact predominates cannot be inferred from a
curve fitted to unemployment and price data. However, a separate indication of the response of unemployment to aggregate demand pressure
could be obtained, for example, by comparing movements in the unemployment rate to deviations of actual gross national product (GNP)
from its trend value. With respect to the price/wage relationship, it has
generally been assumed that price changes reflect some constant markup
over changes in unit labor costs.22 The assumption that prices are determined by wage costs, which implies that nonwage components of prices
move in proportion to wage components, is contested by Brechling [7],
who argues that the short-run relationship between aggregate excess
demand and the nonwage markup is negative. Since the relationship
between aggregate excess demand and the wage markup is assumed to
be positive, Brechling's argument implies that wage and nonwage components of prices may move in opposite directions, at least in the short
run. The transition from changes in wages, which may be inferred from
the Phillips curve, to changes in prices may therefore involve some
difficulty.
This study does not try to ascertain whether wage costs or demand
pressure predominates in the determination of price changes. It merely
attempts to examine for a number of industrial countries the extent to
which changes in the general price level can be explained in terms of
factors of the type that enter into the determination of wage movements.

II. Empirical Analysis
THE MODEL OF PRICE DETERMINATION

The empirical investigation focuses first on the basic relationship
between the rate of change in the general price level and the level of
unemployment. Subsequently, an attempt is made to trace any impact
on price movements that might be attributed to the speed at which
demand pressure changes by specifying an estimating equation that
22
See, for example, Klein [23], van den Beld [44], Dicks-Mireaux [8], Lipsey
and Parkin [27], and Perry [31].
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contains both the level and the percentage change of unemployment.
In two additional steps, past movements in the general price level and
import price developments are included in the equation. This final form
applies Phillips's hypothesis, as modified by Lipsey, to the determination
of price changes in an open economy. However, in two important
respects the price equation used in this study does not correspond to
that hypothesis. First, any impact that past price movements may have
on current price movements cannot be attributed solely to the adjustment of wages, and thus prices, to an increase in the cost of living.
Inasmuch as past price changes reflect the influence of past levels of,
and changes in, demand pressure, the dependence of current on past
price movements implies a distributed lag in the response of prices to
demand pressure. Alternatively, the dependence of current on past price
movements may reflect the influence of inflationary expectations. Thus,
while the fit of the price equation may improve when the lagged
dependent variable is included as an additional explanatory variable,
this relation is subject to various interpretations.
The second respect relates to import prices. Phillips and Lipsey
could not have used both import and consumer prices in their wage
equations, since prices of imported consumer goods are contained in the
consumer price index. The specification of their model precluded the
possibility of isolating the influences on wage changes of changes in
consumer prices and import prices; the inclusion of both would, in a
sense, have measured the same effect twice. This problem has been,
at least in part, avoided in the present model in which percentage
changes in both the GNP deflator and import prices are included as
explanatory variables, since, by definition, the GNP deflator does not
contain import prices of final goods. Similarly, it is statistically unobjectionable to regress current movements in the GNP deflator on current
movements in import prices: unlike regressing changes in the GNP
deflator on changes in prices of agricultural products, this would not
amount to explaining domestic price movements by themselves. Rather,
an increase in import prices may lead to rising domestic prices owing
to diminishing competition from abroad, substitution of domestic for
imported products, rising cost of imported raw materials and intermediate products, and rising wage demands.
The present model of price determination tests the reaction of prices
to demand pressure under the assumption of various discrete lags
and on alternative hypotheses that the price/unemployment relation-
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ship is either linear or nonlinear. The model is applied to price
developments in the following 12 industrial countries: Austria, Belgium,
Canada, Denmark, France, Germany, Italy, Japan, the Netherlands,
Sweden, the United Kingdom, and the United States. In general, the
lack of comparable unemployment data among countries that ordinarily
follow different procedures in the compilation of these data limits the
usefulness of intercountry comparisons of the relationship between
prices and unemployment. However, for 7 of the 12 countries—Canada,
France, Germany, Japan, Sweden, the United Kingdom, and the United
States—comparable unemployment data could be obtained for the
period 1955-68.23 The present analysis was, mainly for this reason,
limited to that period (for Germany and the United States the period
of fit includes 1969). The early 1950s were excluded also because of
autonomous influences in those years both on price movements and in
the labor market for a number of European countries. In the wake
of World War II, a number of European countries recorded substantial
reserves of unemployed labor, which were absorbed only gradually as
the economies of these countries recovered, Similarly, wartime and
postwar controls of wages and prices in many instances were not
removed until after the early 1950s.
The analysis is based on annual observations because reliable
quarterly data are not available throughout. This leaves a maximum oí
14 observations, and hence little opportunity, to establish whether the
price/unemployment relationship in the various countries is stable when
tested over different subperiods. Yet, in addition to the period 1955-68,
the performance of the model was tested for the period 1959-68(69) to
establish whether and how the explanatory power of factors affecting
price movements had changed in the 1960s. Some further conclusions
regarding the properties of stability can be drawn from the effect thai
the inclusion of additional explanatory variables has on die coefficient
of the unemployment variable.
For the 12 countries and the two time periods, the year-to-year
percentage change in the GNP deflator (GP) 24 was regressed on the
concurrent level of unemployment (UN). The level of unemployment
23
For the source of the unemployment data, see "Wirtschaftsentwlcklung im
Ausland," IFO-Wirtschaftsbilder, Anlage zu IFO-Schnell-Dienst (IFO-Institut
fur Wirtschaftsforschung, Munich), September 1968 and September 1969.
24
Percentage changes in the GNP deflator were derived from data for real
and nominal GNP, Organization for Economic Cooperation and Development,
National Accounts Statistics, various issues.

©International Monetary Fund. Not for Redistribution

540

INTERNATIONAL MONETARY FUND STAFF PAPERS

is centered at midperiod, and the year-to-year price change is centered
at the end of period. Thus, in testing the lagless relation, the price
change from one year to another is most appropriately associated with
the average level of unemployment over the same two years
(l/2(ONt + t/Ni-i)). 25 Alternatively, it was assumed that the level of
unemployment would affect price movements with a lag of one-half year,
so that GP was regressed on UNt-i. These equations represent the basic
relationship between prices and the level of demand pressure. The
percentage change in the rate of unemployment (Ú) was introduced
to allow for the effect on prices of the speed at which aggregate demand
expands and contracts; it was included in the equations in the alternative
forms Ut and Ut-i. Since theory suggests a nonlinear Phillips curve,
GP was also regressed on the reciprocal values of UN, which is one
possible way of capturing the nonlinearity. The equations were then
expanded to allow for the dependence of current on past price movements, assuming a lag of one year. Past price movements were therefore included as an additional explanatory variable in the form GPt-i.
Subsequently, the proposition was tested that in an open economy
changes in import prices might explain some of the residual variance
in GP not explained by unemployment and past changes in prices. The
percentage change in import prices (MP) 26 was assumed to affect GP
concurrently (MPt) or, alternatively, with a lag of one year (MPf_i)·
STATISTICAL RESULTS
Empirical performance of the model was tested by multiple regression analysis. The results recorded in Tables 2, 3, and 4 show that the
rate of unemployment, whose coefficient has the hypothesized negative
sign, is a statistically significant determinant of changes in the general
price level in 11 of 12 countries. Austria is the only country for which
unemployment could not explain any of the variance in price movements. For France and Japan, the relationship between prices and the
25
The fact that year-to-year price changes are centered at the end of period
while the level of unemployment is centered at midperiod is sometimes overlooked. If, for a given year, the price change from the previous year to that year
is related to the level of unemployment in that year, the relationship is not a
lagless one as has been variously supposed—see, for example, Studies by the
Staff of the Cabinet Committee on Price Stability [41]—but means that the prices
lead
the level of unemployment by one-half year.
26
For import price data, see International Monetary Fund, International
Financial Statistics, various issues.
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rate of unemployment is significant only when tested over the periods
including the mid-1950s, while for Germany and Sweden a significant
relationship could be found to exist only during the 1960s.27 The rate
of unemployment is generally significant in both linear and nonlinear
form, but the part of the variance of price movements that is explained
by the equation tends to be greater when the nonlinear form is used.
The significant nonlinear relationship indicates that the unemployment/
inflation schedule has the characteristic shape of a Phillips curve, but
the fact that the linear relationship is also significant suggests that the
curvature of the schedule is unlikely to be very strong. The charted
relationship between the rate of inflation and the concurrent level of
unemployment supports such an assumption—see Chart 3. This chart
facilitates some comparison of slope and position of the unemployment/inflation schedules among those countries for which consistent
unemployment data are available. It appears that during the 1960s
Canada and the United States recorded a more unfavorable trade-off
between inflation and unemployment than the five other countries with
consistent unemployment data—France, Germany, Japan, Sweden, and
the United Kingdom. The concurrent level of unemployment
(l/2(UNt + UNt-i) ) was chosen for the diagrams because, in the singlevariable equations, it performed in general somewhat better than UNt-i.
However, when the single-variable model was expanded to include the
percentage change in the unemployment rate, lagged unemployment
performed better.
There is evidence that the percentage change in unemployment, in
addition to its level, is a significant determinant of inflation in Belgium,
Canada, Germany, Italy, Japan, the United States, and, although only
marginally, in the Netherlands and the United Kingdom. In all instances,
its coefficient has the hypothesized negative sign. For some countries,
however, the influence of this variable is not apparent unless the estimating equation also contains the lagged dependent variable (Belgium,
the Netherlands, and the United States) or the percentage change in
import prices (the United Kingdom). In contrast, for Canada, Germany,
Italy, and Japan, the significance of the percentage change in unemployment is apparent when it is added to the initial single-variable equation.
Like the level of unemployment, its rate of change is not consistently
27
This finding qualifies Hoffman's [18] conclusion that in Germany, for the
period 1949-66, no apparent relationship existed between changes in the price
level and unemployment.
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significant in the equations for the alternative timespans. For Japan
and the Netherlands, the percentage change in unemployment is significant for the longer period including the mid-1950s but is insignificant
for the period 1959-68. For Italy and the United Kingdom, evidence
of significance could be obtained only for the period 1959-68, and for
the United States consistent significance requires the inclusion of 1969
in the period of fit.
In general, the coefficient of both the level of unemployment and
its reciprocal is unaffected when the percentage change of unemployment is used as an additional explanatory variable in the model. However, for some countries inclusion in the equations of the lagged
dependent and import price variables affects the coefficients of the
unemployment variables. For the United States and Canada, it appears
that the inclusion of the lagged dependent variable reduces the coefficient of the unemployment level, particularly in the equations covering
the period 1960-69, which indicates a substantial change as between
the second half of the 1950s and the 1960s in the relationship between
•
·
_l
GPt, on the one hand, and GP^ and UNt-i9 on the other hand. A
similar reduction can be observed for Italy, except that the inclusion of
the lagged dependent variable reduces the coefficient of the unemployment level more in the mid-1950s than in the 1960s. For Belgium and
the Netherlands, the inclusion of the lagged dependent variable involves
a reduction, consistent for the alternative timespans, in the coefficient
of the unemployment rate.
In the equations for the United States, Canada, Italy, Belgium, and
the Netherlands, where the inclusion of the lagged dependent variable
affects the coefficient of the unemployment rate, the lagged dependent
variable itself also proved to be a significant determinant of price
changes. For the other countries in the sample, inclusion of the lagged
dependent variable did not contribute to the explanation of price
changes, nor did it affect the relationship between unemployment and
inflation as measured in the single-variable equations.
The percentage change in import prices influenced current price
movements in Austria (for which, in the model as specified, no other
variables proved significant determinants of inflation), Belgium, Japan,
the Netherlands, and the United Kingdom. The inclusion of import price
movements in the equations for Belgium and Japan does not, with the
exception of Ut for Belgium, affect the significance of other variables.
However, their inclusion reduces both the coefficient and the significance
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of the unemployment rate in the equations for the Netherlands, while
for the United Kingdom it raises the coefficients and significance of
both the level of and the change in unemployment.
For the 11 countries for which a trade-off between unemployment
and inflation was found to exist, percentage changes in the GNP
deflator computed from selected regression equations were also plotted
in Chart 1. For Japan, the United Kingdom, and the United States,
results from two equations were plotted. Results from the second equation show the contribution of import prices to the explanation of
price movements in 1957 and 1958 in Japan, and in the United
Kingdom in 1968 when the preceding devaluation of sterling was
assumed to have exerted upward pressure on prices. For the United
States results are shown from the equations for both 1955-69 and
1960-69. While the greater part of the latter period coincides with
continuous economic expansion, the performance of the estimating
equation over that period offers no information regarding predictive
ability in years of recession. Such information can be obtained from
the results of the equation over the longer period, which includes the
years 1957-59 when economic activity declined.
SOME STEADY-STATE RELATIONS

With regard to the long-term trade-off between unemployment and
inflation in individual countries, it may be of interest to determine the
rates of inflation that are implied if unemployment in these countries is
kept at given levels over time. Such steady-state solutions can be
obtained from the regression equations by assuming alternative values for
the rate of unemployment (UN), dropping time subscripts from all
variables in the equation, setting Ü equal to zero—since the assumption
of a steady level of unemployment requires no change in this level—and
solving for the percentage change in the GNP deflator (GP). Table 1
shows, for the 11 countries for which the model as specified was useful
in the determination of price movements, percentage changes in the
GNP deflator that are implied by alternative levels of unemployment.
The solutions shown in the table were computed—except for Germany
and the United Kingdom—from the equations recorded in Chart I.28
28

For Germany, the equation was used that was estimated over the period

1959-69 and contains as explanatory variables UN^

and Ut rather than
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CHART 1. SELECTED INDUSTRIAL COUNTRIES: ACTUAL AND COMPUTED
ΡεοΓ'ΐΤΚΓΓΑΓίΤΐ
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CHART 1 (continued). SELECTED INDUSTRIAL COUNTRIES: ACTUAL AND
COMPUTED PERCENTAGE CHANGE IN THE GNP DEFLATOR
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CHART 1 (continued). SELECTED INDUSTRIAL COUNTRIES: ACTUAL AND
COMPUTED PERCENTAGE CHANGE IN THE GNP DEFLATOR
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CHART 1 (concluded}. SELECTED INDUSTRIAL COUNTRIES: ACTUAL AND
COMPUTED PERCENTAGE CHANGE IN THE GNP DEFLATOR

The results indicate that for France, the United Kingdom, and the
United States—three of the seven countries for which consistent data
on unemployment are available—maintaining a level of unemployment
of between 6 and 7 per cent involves virtually no change in the general
UNt-i and Ut (Table 4). For Japan and the United Kingdom, the equations
used are those without the import price variable. However, with MP ~ 0, results
from the equations with the import price variable would be very close to those
recorded in Table 1. Results for the United Kingdom were derived from the
equation relating to the period 1955-67 (Table 3). For the United States, the
equation covering the shorter period 1960-69 was selected. While derivation of
the steady-state relation from the equation for the period 1956-69 would, in
comparison with the results shown in Table 1, yield lower values, the ranking of
the countries with comparable unemployment data would not change, irrespective
of which equation is used. On the basis of the equation for the period 1956-69,
a steady unemployment level of 4 per cent implies a rate of inflation of 3.8
per cent. This estimate is in line with corresponding results contained in three
econometric models that relate to a similar timespan. See Hymans [20]. (The
three models are the model of the Office of Business Economics, the FRB-MITPenn model, and the DHL-Ill model of the University of Michigan.)
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price level. For Canada, Germany, Japan, and Sweden, unemployment
would have to be maintained at more than 10 per cent to assure complete price stability. Differences among individual countries in the cost
of price stability in terms of unemployment are more apparent at lower
levels of unemployment. In particular, rates of unemployment below
4 per cent in the United States and Canada are inconsistent with price
stability, however liberally interpreted. In contrast, in Germany the
objectives of full employment and price stability appear to be most
fully attainable. For France, Sweden, the United Kingdom, and Japan,
unemployment could be held between 2 and 3 per cent without causing
excessive inflation.
The long-run trade-off between unemployment and inflation in the
seven countries with comparable unemployment data is also shown in
Chart 2. A comparison among the countries of position and shape of
the trade-off curve 29 suggests—as does Chart 3—that this trade-off,
based on equations estimated over a period covering the 1960s and in
some instances also the late 1950s, is less favorable for the United
States and Canada than for France, Germany, Japan, Sweden, and the
United Kingdom.

29
Those segments of the trade-off curves that are represented by heavy lines
correspond, approximately, to the range of unemployment observed during the
periods over which the equations were fitted.
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TABLE 1.

SELECTED INDUSTRIAL COUNTRIES: STEADY-STATE RELATION BETWEEN INFLATION AND UNEMPLOYMENT l
(In per cent)

Lfi

u\

O

Rates of Inflation
Levels of
Unemployment

GerBelgium Canada * Denmark France * many * 2

Italy

Japan *

3

United
NetherKinglands Sweden * dom * 3

United
States * 4

10.0
2.6
7.5
1.2
3.1
7.0
1.4
3.3
6.5
1.7
3.5
-2.0
0.2
6.0
0.3
2.0
3.7
-1.4
0.9
5.5
0.5
2.4
3.9
-0.7
1.8
5.0
0.9
2.8
4.2
0.1
2.9
4.5
1.3
3.4
4.6
1.1
4.1
4.0
1.8
4.1
5.0
2.3
5.7
3.5
2.5
5.0
5.6
1.6
3.9
1.8
7.8
3.0
3.4
6.3
2.1
6.0
1.9
2.4
2.5
4.6
7.4
2.9
1.7
8.9
2.1
1.0
2.4
3.3
2.0
6.5
9.0
4.1
1.8
2.7
1.7
3.1
4.6
1.5
11.7
6.0
2.1
3.8
2.9
4.4
6.9
1.0
9.9
2.6
5.9
5.3
6.8
OJ>
4.2
12J
1
For countries marked with an asterisk, unemployment data are comparable. For the remaining countries, such comparability is
not assured.
For each country, the steady-state relation between inflation and unemployment corresponds, approximately, to the range of unemployment observed during the periods over which the regression equations, recorded in Chart 1, were fitted and from which the steadystate
relations were computed.
2
For Germany, the equation was used that was estimated over the period 1959-69 (Table 3) and contains as explanatory variables
UNT^i
and £?t rather than UNt-\ and Ut as does the equation in Chart 1.
3
For Japan and the United Kingdom, the equations used are those without the import price variable. However, with MP = 0,
results from the equations with the import price variable would be very close to those recorded in Table 1. Results for the United
Kingdom
were derived from the equation relating to the period 1955-67 (Table 3).
4
For the United States, the equation covering the shorter period, 1960-69, was selected. While derivation of the steady-state relation
from the equation for the period 1956-69 would, in comparison with the results shown in Table 1, yield lower values, the ranking of
the countries with comparable unemployment data would not change, irrespective of which equation is used. On the basis of the equation
for the period 1956-69, a steady unemployment level of 4 per cent implies a rate of inflation of 3.8 per cent. This estimate is in line with
corresponding results contained in three econometric models that relate to a similar timespan. See Hymans [20]. (The three models are
the model of the Office of Business Economics, the FRB-MIT-Penn model, and the DHL-Ill model of the University of Michigan.)

©International Monetary Fund. Not for Redistribution

PRICES AND UNEMPLOYMENT IN SELECTED INDUSTRIAL COUNTRIES

551

III. Conclusion
The purpose of this study was to adapt the hypothesis advanced by
Phillips and Lipsey with regard to wage movements to the analysis of
price changes and to test it on movements in the general price levels of
12 industrial countries. For the majority of countries, a significant
relationship was found between changes in prices and both the level of,
and changes in, unemployment. Changes in import prices were found to
be an additional significant determinant of price changes in countries
where such an influence has often been stressed: Japan, the United
Kingdom, and two countries with particularly large foreign sectors—
Belgium and the Netherlands. While the dependence of current on past
price movements cannot be interpreted unambiguously, the inclusion
of the lagged dependent variable improved the fit of the estimating
equations for some countries. Further improvement of the quality of
the price equations might be achieved by restricting the analysis to
movements in the price deflator for nonagricultural goods and services
and by using adjusted rather than reported unemployment data. In
addition, dummy variables may be included in the equations to reflect
autonomous influences on the domestic price level.
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TABLE 2.
SELECTED INDUSTRIAL COUNTRIES: RELATIONSHIP BETWEEN THE
PERCENTAGE CHANGE IN THE GNP DEFLATOR AND THE CONCURRENT LEVEL
OF .UNEMPLOYMENT (REGRESSION RESULTS) l

Austria

Belgium

Canada

Denmark

France

Germany

Italy

Japan

Netherlands

Sweden

United Kingdom

Constant
Term %(UNt + UNt-i)
*3.90
-0.14
(3. 69)
(0. 51)
*3.75
-0.07
(2,41)
(0.14)
*6.59
*-0.98
(7.09)
(4. 46)
*7.36
*-1.26
(9.69)
(6.49)
*6.25
*-0.71
(5.71)
(3.52)
*7.44
*_o. 87
(10.13)
(6,77)
*7.41
*-0.47
(8.88)
(3.67)
*8.46
*-0.76
(6. 84)
(2. 66)
*9.04
**-2.27
(3.85)
(1.95)
*4.96
-0.47
(2.95)
(0.56)
*3.26
-0.20
(7.72)
(1.06)
*4. 34
*—1.39
(8.31)
(3.20)
*5.83
-0.48
(3.84)
(1.73)
*11.39
*-2.00
(5.61)
(3.98)
*8.05
-2.75
(3.13)
a. 64)
*6.99
-1.81'
(3.58)
(1.29)
*7. Í8
*-2.29
(5.65)
(2.48)
*7.04
**-2.14
(4.56)
(1.89)
*6.06
-1.08
(4.34)
(1.56)
*8 19
*-2.48

D-W
2.22

SE
1.28

Timespan
Covered
1955-68

0.00

1.96

1.12

1959-68

0.59

0.85

0.99

1955-68

0.82

1.21

0.73

1959-68

0.47

1.34

0.89

1955-68

0.83

1.50

0.50

1959-68

0.49

1.73

1.44

1955-68

0.40

2.23

1.35

1959-68

0.18

1.39

2.33

1955-68

0.00

1.49

1.38

1959-68

0.01

1.72

0.99

1955-69

0.4S

1.28

0.81

1959-69

0,13

0.89

2.10

1955-68

0.62

1.05

1.62

1959-68

0.12

2.21

1.91

1955-68

0.07

1.80

1.07

1959-68

0.28

1.15

1.49

1955-68

0.22

0.84

1.68

1959-68

0.10

1.69

1.32

1955-68

0.41

2.21

1.16

1959-68

(4. 97)

(2. 67)

*7.70
(5.25)
*6.98
(2.92)
*9. 18

*-1.63
(2.95)
-1.39
(1.65)
*-2.27

0.37

1.49

Í.07

1955-68

0.16

0.71

1.15

1959-68

0.60

1.86

0.89

1955-672

*9.71

*-2.47

0.54

0.76

0.88

1959-67

*7.04

*-0.96

0.65

1,03

0.60

1955-68

*7.89
(10.08)

*-l.l4
(7.26)

0,85

0,71

0.48

1960-69

(6. 82)

(4. 57)

United States

_
R*
0.00

(7. 25)

(4. 35)

(3. 19)
(5. 06)

1
Symbols used: UN = average annual raie of unemployment; R2 = coefficient of determination adjusted
for degrees of freedom; D- W = Durbin-Watson statistic; ŠĒ = standard error of the estimate adjusted for
degrees of freedom; figures in parentheses are f-ratios. Regression coefficients that are marked with one
and two asterisks are statistically significant at the 5 per cent and 10 per cent levels, respectively.
2 For the United Kingdom, the single-variable equation was also estimated over periods excluding 1968,
since price movements in that year may have been influenced considerably by the preceding devaluation of
sterling. In part, this influence is captured by the inclusion of import prices in the multivariable model
(Table 4).
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TABLE 3. SELECTED INDUSTRIAL COUNTRIES: RELATIONSHIP BETWEEN THE PERCENTAGE
CHANGE IN THE GNP DEFLATOR AND THE RECIPROCAL OF THEx CONCURRENT LEVEL
OF UNEMPLOYMENT (REGRESSION RESULTS)

Austria
Belgium
Canada
Denmark
France
Germany
Italy

Japan
Netherlands
Sweden
United Kingdom

United States

Constant l
Term [ A(UNt + UNt-i)]~l
*2.75
2.17
(2. 24)
(0. 54)
3.31
0.69
(1.61)
(0.12)
-1.25
*14.24
(1.60)
(5.18)
*-2.49
*17.38
(4.57)
(9.89)
-1.51
*20.26
(1.39)
(3.77)
*-2.10
*24.74
(3.07)
(7.02)
1.13
*14.96
(1.63)
(4.51)
0.86
*16.44
(0.65)
(3.57)
-1.77
*11.65
(0. 74)
(2. 74)
2.21
3.40
(1.12)
(0.96)
*2. 19
**0.762
(4.78)
(1.81)
1.04
*1.55
(1.52)
(2.90)
-0.42
*16.56
(0. 29)
(2. 83)
*-6.27
*36.30
(3.31)
(5.32)
-0.15
0.59
(0.06)
(1.60)
2.15
3.15
(0.99)
(1.10)
0.86
*3.92
(0.64)
(2.61)
0.98
**3.74
(0. 58)
(2.03)
1.74
4.03
(1.19)
(1.55)
-0.75
*7.70
(0. 37)
(2. 33)
-0.90
*10.86
(0. 68)
(3. 38)
-1.17
**11.62
(0.53)
(1.94)
-205
*13.35
(1.61)
(4.39)
-3.60
*17.57
(1.78)
(3.30)
*-2.48
*22.91
(2.85)
(5.45)
*-3.19
*25.83
(5.70)
(10.04)

_
#2
0.00

D-W
2.23

SE
1.28

Timespan
Covered
1955-68
1959-68

0.00

1.96

1.12

0.67

0.90

0.89

1955-68

0.92

1.15

0.50

1959-68

0.51

1.27

0.86

1955-68

0.84

1.61

0.48

1959-68

0.60

1.98

1.28

1955-68

0.57

2.22

1.15

1959-68

0.33

1.32

2.10

1955-68

0.00

1.47

1.33

1959-68

0.14

1.65

0.92

1955-69

0.43

1.11

0.85

1959-69
1955-68

0.35

0.98

1.82

0.75

1.41

1.31

1959-68

0.11

2.17

1.92

1955-68

0.02

1.81

1.09

1959-68

0.31

1.20

1.46

1955-68

0.26

0.89

1.64

1959-68

0.10

1.79

1.32

1955-68

0.33

2.28

1.23

1959-68

0.45

1.52

1.01

1955-68

0.24

0.69

1.09

1959-68

0.60

1.79

0.88

1955-673

0.55

0.87

0.86

1959-67

0.69

1.01

0.57

1955-68

0.92

0.81

0.36

1960-69

1
Symbols used: UN = average annual rate of unemployment; R* = coefficient of determination adjusted
for degrees of freedom; D-W = Durbin-Watson statistic; £E = standard error of the estimate adjusted
for degrees of freedom; figures in parentheses are f-ratios. Regression coefficients that are marked with
one and two asterisks are statistically significant at the 5 per cent and 10 per cent levels, respectively.
2 In the equation over the longer period, statistical significance of the coefficient of the unemployment
variable requires inclusion of 1969 in the timespan covered.
3 For the United Kingdom, the single-variable equation was also estimated over periods excluding 1968,
since price movements in that year may have been influenced considerably by the preceding devaluation
of sterling. In part, this influence is captured by the inclusion of import prices in the multivanable model
(Table 4).
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TABLE 4. SELECTED INDUSTRIAL COUNTRIES: EXPANSION OF THE MODEL TO INCLUDE THE PERCENTAGE CHANGE IN THE
RATE OF UNEMPLOYMENT, THE LAGGED DEPENDENT VARIABLE, AND THE PERCENTAGE CHANGE IN IMPORT PRICES
(SELECTED REGRESSION RESULTS) 1

Constant l
Term A(UNt + UNt-i)
Austria
1955-68

*3.89
(4.23)

.
Ut

MPt

_
Rz

D-W

SE

*0. 22
(2.20)

0.20

2.85

1.11

0.53

0.69

1.06

0.60

1.01

0.98

0.74

1.59

0.78

0.66

0.89

0.90

0.22
(1.11)
*0.70
(2.64)

0.67

1.07

0.88

0.78

1.58

0.73

0.83

1.75

0.71

**0. 33
(2.03)
*-4.04
*0. 79
(2.63)
(2.50)
-1.19
(1.48)
*0.25
(2.27)
-2.50
0.35
(1.37)
(0.80)

0.87

1.81

0.61

GPt-i

-0.07
(0.28)

Belgium
1955-68

*6.49
(6.57)
*5.03
(2.92)
1.60
(0.94)
— 1.38
(1.77)
-1.03
(1.29)
— 0.89
(1.32)
1959-68
*7.31
(9.81)
*5. 31
(4.44)
2.66
(1.37)
*-2. 41
(4.65)
*-2. 15
(4.61)
*-1.99
(2.64)
1955-68
*6.46
(8.01)
-0.85
(1.53)
*6. 05
(7.23)
*4. 19
(3.06)
2.63
(1.32)
-1.06
(1.59)
-0.86
(1.29)
-0.71
(1.17)
-0.76
(1.17)
For footnotes, see page 563.

UNt-i [14(UNt + UNt-i)]^ UNj^

*-0.74
(2.39)

*-0.94
(4.09)

-2.49
(1.71)

-0.27
(0.99)

*-4.69
(3.65)
*14. 63 ** —2.38
(5.21)
(1.97)

*11.44
(3.09)

*-0.94
(4.10)

*-1.24
(6.55)
-0.53
(1.70)
*14.08
(6.92)

*-0.94
(4.93)

*-0. 59
(2.41)

6.44
(1.68)

**12. 61
(2.18)
*12.87
(6.65)

*-0. 82
(4.18)
-0.38
(1.30)

*17.07
(10.19)

*13.63
(5.83)
*9.47
(3.35)

*-4.32
(3.54)
-0.94
(0.79)

0.08
(0.05)
-0.03
(1.36)

*12.91
(5.57)

-0.04
(0.03)

**8.62
(2.18)

-0.02
(1.04)

0.25
(1.08)
*0.86
(3.16)

**0. 35
(1.95)
**0.64
(1.86)

**0.32
(2.14)
0.42
(1.37)
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0.90
0.92

*0. 22
(2.25)
*0.30
(3.87)
*0.33
(2.46)
*0.26
(2.87)
0.15
(1.01)
*0.21
(2.40)
*0.30
(2.74)
*0.24
(3.15)
0.19
(1.43)

1.76

0.54

2.38

0.48

0.94

2.40

0.41

0.92

2.12

0.49

0.70

0.73

0.85

0.81

0.97

0.68

0.68

0.93

0.87

0.76

1.18

0.76

0.74

1.48

0.78

0.76

1.15

0.80

0.79

1.00

0.71

0.82

1.25

0.66

0.80

1.40

0.69

TABLE 4 (continued). SELECTED INDUSTRIAL COUNTRIES: EXPANSION OF THE MODEL TO INCLUDE THE PERCENTAGE CHANGE IN THE
RATE OF UNEMPLOYMENT, THE LAGGED DEPENDENT VARIABLE, AND THEl PERCENTAGE CHANGE IN IMPORT PRICES
(SELECTED REGRESSION RESULTS)
Constant
Term
M(UNt + UNt-ύ
1959-68

1955-68

1959-68

*7.24
(9.12)
*7.07
(10.16)
*-2.01
(5.24)
*4.96
(4.25)
3.35
(1.47)
*-2.36
(4.17)
*-2. 14
(4.90)
*-1.93
(4.56)
*-2. 36
(3.56)
*6.21
(5.35)
*5.76
(3.49)
*4.51
(2.17)
-1.44
(1.28)
-1.51
(1.34)
— 1.36
(1.18)
*7.38
(8.82)
*6.54
(4.03)
1.70
(0.75)
*-2.22
(3.13)
*—1.97
(2.47)
-1.45
(2.05)

*-1.23
(6.00)

*-0. 86
(3.82)

UNt-i (lA(UNt + UNt-i)}- UNrlj.
*-1.17
(6.58)

-0.62
(1.76)

*15.77
(12.90)

*16.98
(9.30)
*13. 13
(7.10)

*-0. 66
(2.78)

-3.17
(1.54)
*16.21
(11.53)

-0.52
(0.72)

*18.93
(3.18)

0.45
(0.21)

*-0.69
(3.27)

-2.02
(1.60)

**_o. 53
(1.98)

**-2.83
(1.88)
*19.95 **-2.24
(3.59)
(1.84)

*19. 10
(3.03)

*-0.77
(3.72)

.
Ut

*-0.86
(5.86)
-0.27
(1.09)
*23.01
(3.79)

*16. 29 **—2.81
(2.18)
(1.93)
**-2,71
(1.91)

*25.24
(6.97)

*-5.47
(3.66)
*-3.04
(2.46)

10.21 *-5.24
(1.26)
(3.48)

.
GPt-i

**0.36
(2.32)
0.66
(1.70)

*0.28
(2.88)
-0.23
(0.47)

0.10
(0.41)
0.36
(0.98)

0.09
(0.39)
0.28
(0.75)
0.14
(0.63)
*0.94
(2.60)
0.09
(0.36)
**0.82
(2.01)
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MPt
0.01
(0.78)
0.26
(1.57)
*0.25
(2.86)
0.19
(1.34)
0.11
(0.86)
0.11
(0.92)
**0.22
(2.18)
0.15
(1.80)
0.26
(1.86)

__„z
R

D-W

SE

0.81

0.98

0.74

0.86

1.71

0.65

0.95

2.27

0.37

0.88

1.55

0.58

0.89

1.67

0.56

0.91

0.75

0.50

0.95

2.18

0.38

0.96

2.08

0.35

0.94

2.47

0.41

0.40

1.22

0.94

0.43

1.62

0.92

0.40

1.69

0.94

0.46

1.25

0.90

0.47

1.53

0.89

0.44

1.69

0.91

0.78

1.38

0.56

0.82

1.93

0.52

0.88

2.89

0.42

0.84

1.43

0.49

0.82

1.83

0.51

0.89

2.91

0.41

Germany
1955-69

1959-69

Italy

1955-68

1959-68

For footnotes, see page 563.

*3.36
(8.91)
*3.00
(2.97)
*2. 61
(2.78)
*2. 10
(4. 72)
*2.22
(3.47)
*1.79
(2. 87)
*4. 31
(12.19)
*4. 59
(4. 55)
*3.92
(5.31)
1.06
(1.70)
1.45
(1.78)
1.15
(1.44)

*5.89
(3. 78)
3.01
(1.51)
1.78
(0. 86)
-0.62
(0. 37)
-0.43
(0. 30)
-1.29
(0. 83)
*11.78
(6.09)
*10. 32
(2.78)
*7.36
(2. 59)
*-8.75
(4.90)
*-7.91
(3. 33)
*-8.65
(3. 80)

-0.17
(0. 75)

-0.25
(0. 78)

**-0.86
(2. 03)

-0.17
(0. 94)

*-0.96
(2. 17)
**0. 822 *-1.07
(2. 02)
(2. 44)

0.77
(1.54)

*-1.43
(3.00)

*-1.28
(4. 34)

*-1.19
(4. 17)

*1.54
(3. 12)

*-1.33
(4. 19)
*-1.35
(3.33)

*1.60
(2. 59)

*-1.35
(3.09)

-0.49
(1.69)

-0.91
(0. 22)

-0.27
(1.08)

*17.00
(2. 56)

-6.66
(1.64)
-3.33
(0. 85)

9.36
(1.30)

-6.80
(1.71)

11.38
(1.60)

*-1.83
(2. 52)

*-l.ll
(2. 47)

*-1.24
(4. 69)

*1.83
(3.00)

-0.27
(1.00)

0.64
(1.34)

*-2. 11
(4. 37)

*-8.35
(2. 35)

*-1.54
(3.02)

*-10.96
(3.30)
*44. 21 *-11.45
(7.06)
(4. 39)

*46. 67
(4.08)

*43. 48
(3.81)

*-11.50
(4. 00)

0.19

1.91

0.07
(0. 28)
0.22
(0. 88)

0.00

1.78

1.02

0.17

2.15

0.90

0.26

2.06

0.85

-0.02
(0. 07)
0.18
(0. 73)

0.07

1.64

0.96

0.23

2.25

0.87

0.73

1.68

0.59

0.42

1.27

0.85

0.71

1.64

0.61

0.54

1.58

0.76

0.42

1.02

0.86

0.48

1.59

0.81

0.07

0.88

2.17

0.30

1.52

1.89

0.38

2.20

1.77

0.27

1.01

1.93

0.38

1.44

1.78

0.41

2.14

1.74

0.66

1.04

1.54

0.58

1.13

1.71

0.75

2.28

1.31

0.84

2.05

1.04

0.76

1.18

1.29

0.82

2.10

1.13

-0.07
(0. 30)
0.12
(0. 62)
-0.26
(0.94)
-0.06
(0.20)

**0. 50
(1.95)
*0.77
(2.54)
0.34
(1.24)
**0.64
(1.90)

0.11
(0. 35)
0.54
(1.91)
-0.32
(1.12)
0.03
(0. 08)
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0.90

TABLE 4 (continued}. SELECTED INDUSTRIAL COUNTRIES: EXPANSION OF THE MODEL TO INCLUDE THE PERCENTAGE CHANGE IN THE
RATE OF UNEMPLOYMENT, THE LAGGED DEPENDENT VARIABLE, AND THE 1PERCENTAGE CHANGE IN IMPORT PRICES
(SELECTED REGRESSION RESULTS)
Term

M(UNt + UNt-i)

UNt-i [lA(UNt + UNt-i)]'1

UN^i

Ut

GPt-i

MPt

Rz

D-W

SE
1.70

3

Japan
1955-68

Netherlands
1955-68

*7.87
(3.45)
**11.21
(2.95)
*10.10
(2.89)
-0.42
(0.19)
-0.40
(0.16)
-0.59
(0.26)
*7.75
(4.32)
*7.68
(4.55)
*9.20
(3.51)
*9.67
(3.55)
0.60
(0.32)
0.29
(0.17)
0.44
(0.23)
0.17
(0.10)
*7.01
(5.42)
*4.99
(3.21)
*4. 15
(2.34)
0.63
(0.48)
-0.60
(0.44)
-0.86
(0.63)

**-3.95
(2.00)

**-2.61
(1.87)

*-8.82
(2.60)

**-3.45
(1.93)

**6.27
(2.00)

*-9.05
(2.63)
*-8.84
(2.71)

**7.76
(2.11)

*-8.95
(2.69)

**7.89
(1.86)
**-2.50
(2.14)

*-3.23
(2.29)

*-2.44
(2.24)
*-3.02
(2.25)

*-5.97
(2.24)
*-6.22
(2.27)
**4.90
(1.85)
**5.96
(1.87)

*-2.02
(2.42)

**5.32
(2.18)

*-5.96
(2.22)

**6.20 **-6. 12
(2.12)
(2.19)

*-2.11
(2.32)

-0.92
(0.80)

**-1.68
(2.04)

*4. 15
(2.81)

-1.98
(1.75)
-0.84
(0.80)

*3.39
(2.52)

-1.85
(1.78)

*3.48
(2.59)

-0.34
(1.12)
-0.24
(0.85)
-0.29
(0.96)
-0.21
(0.82)

-0.16
(0.77)
-0.21
(0.93)

-0.14
(0.64)
-0.12
(0.60)

**0.43
(2.05)
**0.56
(2.09)
**0.43
(2. 10)
**0.52
(2.09)

©International Monetary Fund. Not for Redistribution

*0.26
(3.71)
*0.22
(3.18)
*0.22
(3.00)
*0.25
(3.47)
*0.25
(3.49)
*0.21
(2.95)
*0.24
(3.20)
*0.20
(2.72)

0.30

2.32

0.13

1.93

1.89

0.28

2.00

1.72

0.34

2.34

1.65

0.10

1.93

1.92

0.32

2.03

1.68

0.57

1.32

1.33

0.62

1.70

1.26

0.60

1.52

1.28

0.57

1.21

1.33

0.54

1.23

1.38

0.61

1.68

1.27

0.51

1.15

1.42

0.58

1.52

1.31
1.57

0.21

1.30

0.43

2.43

1.32

0.39

2.55

1.37

1.46

0.31

1.32

0.46

2.51

1.29

0.48

2.59

1.27

1959-68

1955-68

*6.82
(4.60)
*3.96
(2.34)
3.46
(1.70)
0.87
(0.53)
-0.37
(0.26)
-0.45
(0.29)
*5.41
(3.70)
*5.21
(3.75)
2.93
(1-82)
**3.18
(2.10)
2.52
(1-75)
2.35
(1.62)
1.06
(0.80)
0.82
(0.57)

-1.52
(1.68)

045
(0.26)

-1.35
(1.48)

**3.83
(2.18)

-1.55
(0.90)
0.53
(0.33)

2.65
(1.63)

-1.29
(0.77)

**2.73
(1.87)
-0.93
(0.85)

-0.64
(0.70)

-0.78
(0.80)
-0.56
(0.65)

0.35
(0.31)
-0.72
(0.64)
1.98
(1.21)
1.56
(1.15)

United Kingdom
1955-68

*7.73
(5.18)
*6.96
(4.09)
*7.08
(3.63)
-1.01
(0.77)
-1.32
(0.93)
-1.06
(0.73)
1959-68
*7.03
(2.81)
*6.18
(2.49)
*6. JO
(2.14)
-1.33
(0-59)
-2.1?
(0.9)
-2.11
c,
^, (°·8°)
For tfootnotes, see page 563.

-1.93
(1.84)

*-1.58
(2.83)

0.17
(0.16)

1.67
(1.17)

-0.85
(0.83)

*-1.65
(3.00)

-1.19
(0.86)

*-1.59
(2.72)

-1.79
(1.00)
-0.99
(0.80)

*io. 52
(3.22)

-1.47
(1.75)

2.12
(1.29)

-1.41
(1.61)
-1.43
(1.59)
**11.84
(1.99)

*10.97
(3.45)
*10.86
(3.10)

-1.10
(0.67)
-0.96
(0.51)

**H.95
(1.96)

-2.09
(0.85)
-1.07
(0.62)

11.79
(1.85)

-1.96
(0.87)

*0.56
(2.56)
**0.64
(2.07)
*0.55
(2.61)
0.59
(1.90)

**0.49
(2.13)
*0.44
(2.47)

*0.43
(2.51)
**0.47
(2.14)

0.19
(0.90)
0.16
(0.55)

0.17
(0.85)
0.31
(0.11)
0.33
(1.07)
0.34
(0.76)
0.31
(1.04)
0.29
(0.67)
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**0 35
(1.95)
**0.39
(2.18)
**0.35
(2.22)
*0.35
(2.38)
**0.33
(2.04)
**0. 34
(2.02)
*0.33
(2.47)
**0.31
(2.06)

0.23

1.41

0.54

2.29

1.67
1.29

0.48

2.28

1.38

0.32

1.64

1.57

0.57

2.47

1.25

0.50

2.50

1.34

0.42

1.01

1.34

0.41

1.25

1.35

0.56

2.11

1.16

0.60

2.09

1.11

0.45

1.07

1.30

0.46

1.36

1.29

0.63

2.27

1.08

0.60

2.32

1.11

0.35

1.57

1.09

0.36

1.79

1.08

0.31

1.77

1.13

0.44

1.59

1.01

0.43

1.82

1.02

0.39

1.64

1.06

0 09

0 83

1 19

0.18

0.83

1.20

0.03

1.00

1.23

0.19

0.85

1.12

0.24

1.02

1.09

0.12

1.01

1.17

TABLE 4 (concluded). SELECTED INDUSTRIAL COUNTRIES: EXPANSION OF THE MODEL TO INCLUDE THE PERCENTAGE CHANGE IN THE
RATE OF UNEMPLOYMENT, THE LAGGED DEPENDENT VARIABLE, AND THE1PERCENTAGE CHANGE IN IMPORT PRICES
(SELECTED REGRESSION RESULTS)
Constant
Term }4(UNt + UNt-i)
1955-68

1959-68

United States
1956-69

*8.06
(5.52)
*8.21
(5.85)
*7.31
(4.35)
*8.29
(4.16)
-1.12
(0. 82)
-1.47
(1.13)
-1.54
(1.06)
-1.32
(0.94)
10.50
(4.93)
*10.91
(5.72)
*9.73
(4.34)
*11.51
(4.49)
*-4.42
(2.13)
*— 5.10
(2.86)
*-4.89
(2.24)
*-4.98
(2.64)
*7.71
(10.38)
*5.87
(7.90)
*5.69
(6.77)
*-3.05
(5.11)
*—2.61
(5.03)
*-2.82
(5.20)

*-1.81
(3.25)
*-1.76
(3.12)

UNt-i [yz(UNt + UNt-i)]~l
*-1.91
(3.56)
*-1.92
(3.25)

*-2.78
(3.55)

*11.21
(3. 44)

-0.62
(0.34)
*11.73
(3.79)

-0.50
(0.40)

*12.36
(3.53)

0.07
(0.04)

*-2.96
(4.23)

-2.22
(1.81)

*-3.05
(3.86)

-1.87
(1.18)

*19.45
(3.59)
*19.10
(3.46)

*—0.87
(7.34)

.
Ut
-0.70
(0.54)

*10.88
(3.27)
*-2.82
(3.57)

UN^i

*20.96
(4.55)

-1.90
(1.70)

*22.05
(4.28)

-1.34
(0.94)

*-1.06
(7.20)

-1.31
(1.67)

*-0. 84
(6.55)
*20.28
(7.26)

*26.31
(9.41)

*-1.83
(3.03)
-1.04
(1.70)

*22.27
(6.93)

*-1.39
(2.42)

.
GPt-i

0.19
(0.93)
-0.02
(0.06)

0.17
(0.86)
-0.14
(0.47)

0.23
(1.03)
-0.13
(0.39)

0.20
(0.88)
-0.20
(0.64)
*0. 42
(3.71)
*0. 43
(3.17)
*0.37
(3.15)
**0.28
(1.98)
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MPt
0.09
(1.26)
0.13
(1.72)
0.10
(1.26)
0.14
(1.53)
0.06
(0. 88)
0.10
(1.41)
0.06
(0.89)
0.12
(1.43)
*0. 28
(2.86)
*0.30
(3.49)
*0.26
(2.68)
*0.32
(3.04)
*0.23
(2.64)
*0.27
(3.47)
*0. 22
(2.39)
*0.30
(3.20)

_
R*

D-W

SE

0.40

2.09

1.05

0.45

2.53

1.01

0.39

2.52

1.05
1.06

0.39

2.51

0.44

1.94

1.02

0.49

2.42

0.97

0.42

2.33

1.03

0.44

2.25

1.01

0.56

2.18

0.83

0.65

2.66

0.74

0.56

2.33

0.83

0.59

2.63

0.80

0.56

2.14

0.83

0.69

2.59

0.70

0.55

2.27

0.84

0.65

2.55

0.74

0.79

1.14

0.53

0.90

0.74

0.37

0.89

0.85

0.39

0.87

1 08

0.42

0.90

0 59

0 37

0.90

090

037

1960-69

7.96
(0.78)
*2.91
(5.43)
*2.51
(4.28)
*-3.32
(5.94)
*—1.82
(6.17)
*-1.73
(4.62)

*-0.48
(6.07)

*-1.14
(7.26)

-1.55
(1.02)

*-0.42
(4.97)

*-1.58
(4.02)
-1.25
(1.14)

*12.40
(5.60)

*26.82
(10.24)

*11.50 *-1.44
(3.86)
(3.03)

0.85

1.12 0.49

*0.86
(10.10)
*0.91
(9.93)

0.99

2.54

0.13

0.99

2.61

0.13

0.92

1.35

0.35

*0.74
(6.80)
*0.80
(5.57)

0.99

2.43

0.14

0.99

2.84

0.15

1
Symbols used: UN = average annual rate of unemployment; U = percentage change in the rate of unemployment divided by 100; GP = percentage change in
the GNP deflator; MP = percentage change in import prices; J?2 = coefficient of determination adjusted for degrees of freedom; D-W = Durbin-Watson statistic;
SE = standard error of the estimate adjusted for degrees of freedom; figures in parentheses are f-ratios. Regression coefficients that are marked with one and two
asterisks are statistically significant at the 5 per cent and 10 per cent levels, respectively.
For Denmark, France, and Sweden, none of the additional independent variables contributed to the explanation of price movements, and the expanded model
did in no instance perform better than the single-variable model (Tables 2 and 3). Equations that include the percentage change in import prices as an explanatory
variable are recorded only for countries where that variable appeared to be a statistically significant determinant of movements in the general price level, namely,
Austria,
Belgium, Japan, the Netherlands, and the United Kingdom.
2
3 In the equation for the longer period, statistical significance of the coefficient of UNt-i requires inclusion of 1969 in the timespan covered.
In the equations for the shorter period, 1959-68, the contribution of unemployment, import price, and lagged dependent variables proved consistently insignificant;
results from those equations are therefore not recorded.
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CHART 3.

SELECTED INDUSTRIAL COUNTRIES: PRICE MOVEMENTS AND CONCURRENT LEVEL OF UNEMPLOYMENT
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CHART 3 (continued). SELECTED INDUSTRIAL COUNTRIES: PRICE MOVEMENTS AND CONCURRENT LEVEL OF UNEMPLOYMENT
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CHART 3 (continued). SELECTED INDUSTRIAL COUNTRIES: PRICE MOVEMENTS AND CONCURRENT LEVEL OF UNEMPLOYMENT
(In per cent)
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Prix et chômage dans quelques pays industriels
sélectionnés
Résumé
L'auteur analyse les relations entre le chômage et l'inflation dans
douze pays industriels : Allemagne, Autriche, Belgique, Canada, Danemark, Etats-Unis, France, Italie, Japon, Pays-Bas, Royaume-Uni et
Suède. Il adopte, pour cela, l'hypothèse, formulée par Phillips, d'une
liaison entre les variations des salaires et le taux de chômage, afin
d'arriver à une explication de l'évolution de l'indice général des prix.
L'analyse s'intéresse notamment à l'effet qu'exercent sur l'inflation le
niveau du chômage et son taux de variation. La prise en compte de
l'influence sur l'inflation des prix courants à l'importation permet
d'étudier l'un des mécanismes de transmission de l'inflation. L'équation
des prix inclut en outre, les valeurs retardées des variations des prix
intérieurs; leur contribution statistique à l'explication de l'inflation peut
tenir à l'intervention d'un ou plusieurs des trois facteurs suivants : retard
échelonné dans la réaction des prix aux variations du chômage, poussée
sur les coûts, anticipations inflationnistes.
L'analyse, qui utilise des techniques de régression multiple, repose
sur des relevés annuels portant principalement sur la période 1955-68.
L'existence de données comparables sur le chômage dans sept des douze
pays (Allemagne, Canada, Etats-Unis, France, Japon, Royaume-Uni et
Suède) permet dans une certaine mesure de connaître le coût respectif,
en terme de chômage, de la stabilité des prix dans ces pays.
Cette analyse montre que dans tous ces pays, à l'exception de
l'Autriche, l'hypothèse adoptée permet d'identifier certains facteurs qui
déterminent le taux de l'inflation, mais que son degré d'efficacité varie
selon les cas.

Precios y desempleo en determinados países industriales
Resumen
En este estudio se analiza la relación entre el desempleo y la inflación
en doce países industriales: Alemania, Austria, Bélgica, Canadá,
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Dinamarca, Estados Unidos, Francia, Italia, Japón, Países Bajos, Reino
Unido, y Suecia. Se utiliza la hipótesis de Phillips, que relaciona las
variaciones de salarios con la tasa de desempleo, adaptándola a una
explicación de los movimientos del nivel general de precios. Se examina,
en especial, el efecto que ejercen en la inflación tanto el nivel de desempleo como la tasa de variación del mismo. Al dar cabida a la
influencia que tienen sobre la inflación los movimientos de los precios
corrientes de importación, se tiene en cuenta también por lo menos uno
de los aspectos de la transmisión de la inflación procedente del exterior.
Además, se incluyen en la ecuación de precios los valores desfasados
de las variaciones en los precios internos; su contribución estadística a
la explicación de la inflación puede reflejar el efecto de cualquiera de
los tres factores siguientes, o de una combinación de los mismos: un
desfase distribuido en la reacción de los precios ante el desempleo,
factores de empuje de los costos, y expectativas de inflación.
Este análisis utiliza las técnicas de la regresión múltiple y se basa
en observaciones anuales, principalmente del período 1955-68. La
disponibilidad de datos del desempleo comparables para siete de los
doce países (Alemania, Canadá, Estados Unidos, Francia, Japón, Reino
Unido y Suecia) facilita cierta comparación entre dichos países en
cuanto al costo, en términos de desempleo, de la estabilidad de precios.
Los resultados del análisis indican que la hipótesis adoptada es útil
—aunque en grados diversos—para todos los países menos uno
(Austria) a fin de identificar los determinantes de la inflación.
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A Regression Approach to Tax Effort and
1
Tax Ratio Analysis
Roy W. Bahl

I. Introduction
ΠΓ HE POTENTIAL USEFULNESS of meaningful intercountry comJL parisons of the size of the public sector has prompted numerous
attempts to explain statistically the variation, at a point in time, in tax
ratios.2 These analyses have usually employed a single-equation regression model to identify the determinants of intercountry differences in
the tax ratio. In one sense this approach represents an attempt to construct a positive theory of taxation by assuming that measurable
characteristics of a country are systematically related to its revealed
preference for a given size government, namely, the size of its tax ratio.
However, recent studies on tax ratio have turned from strictly positive
analyses with an informational objective to a normative application
with the objective of making intercountry tax effort comparisons.3 The
use of studies for this latter purpose is limited by a set of conceptual and
* Mr. Bahl, who received his doctorate in economics from the University of
Kentucky, was an economist in the Fiscal Affairs Department of the Fund when
this paper was prepared. He is now Associate Professor of Economics and Director of the Metropolitan and Regional Research Center in the Maxwell School
at Syracuse University in New York State. He has written a number of articles
on public finance.
The author is indebted to Richard Goode, Raja Chelliah, David Klein, and
Mahla Ong for many helpful suggestions and comments.
1
This is the second in a series of papers originating from a study of taxation
in developing countries undertaken by the Fund's Fiscal Affairs Department. The
first paper, "Trends in Taxation in Developing Countries," by Raja J. Chelliah,
appeared in the July 1971 issue of Staff Papers (pp. 254-331). It is planned to
publish another paper by Mr. Bahl, "A Representative Tax System Approach to
Measuring Tax Effort in Developing Countries," in the next issue of Staff Papers.
2
Throughout this paper, the term "tax ratio" is used to describe the ratio of tax
revenues (excluding social security taxes) to gross national product (GNP).
3
The first to use the statistical results of a tax ratio analysis for the purpose of
making tax effort comparisons were J0rgen R. Lotz and Elliott R. Morss in
"Measuring Tax Effort' in Developing Countries," Staff Papers, Vol. XIV (1967),
pp. 478-99.
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methodological problems, which stem from the assumptions basic to
the analysis.
The basic objectives of this paper are twofold. One is to identify
in some detail the necessary assumptions for the ensuing limitations
of an analysis that is capable of generating proper intercountry tax
effort comparisons. The other is to provide an updated empirical analysis and ultimately a new set of tax effort indices.
TAX EFFORT VERSUS TAX RATIO ANALYSIS

Theoretically, the intercountry variance in the tax ratio (σ~) may
be partitioned into variations attributable to taxable capacity (σ·;) and
variations attributable to tax effort (σ*), such that

(1)
The conceptual decomposition of the intercountry tax ratio variance
shown in equation (1) suggests two possible approaches to identifying
the determinants of this variance. If the objective is to explain variations in the tax ratio, a stochastic model such as
(2)

could be used where T/Y is the tax ratio, the Xi are independent
variables that are proxy measures for the determinants of differentials
in taxable capacity and tax effort, and U is an error term. This maybe termed a tax ratio approach. On the other hand, if the objective is
to identify intercountry differences in tax effort, the X\ in equation (2)
are defined to reflect only, and all, the variance in taxable capacity,
and since

(2a)
some expression of the residual ([/) becomes a comparative measure of
effort. This may be termed a tax effort approach.
The basic difference between the tax ratio and tax effort views of
the problem turns on the restrictive definition of the independent variables in the latter approach. The tax effort formulation requires an a
priori justification of the explanatory variables as factors affecting only
taxable capacity. It is assumed that these explanatory variables are
not proxy measures for those forces that affect the government's willingness to tax, e.g., an independent variable may not be included to
reflect a higher level of demand for public expenditures. The problems
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associated with such an assumption may be illustrated by considering
the possible interpretation of per capita income if included as an independent variable. In the tax effort approach it may be argued that a
higher per capita income indicates a greater taxable surplus and therefore a potentially larger tax base. However, it may not be argued that
a higher per capita income results in an increased demand for public
services and therefore a greater government share in national income.
This assumption, that taxable capacity influences dominate expenditure
demand influences, is tantamount to assuming that the observed tax
ratio is systematically related to taxable capacity factors but not to tax
effort factors, such as those that might serve as proxy for the demand
for higher levels of public services.
Given correct specification of the model, there are similarities
between the two approaches. Most important, both might be used for
comparative purposes. The tax effort approach allows explicitly for
intercountry comparisons by permitting the calculation of a tax effort
index, i.e., the ratio of actual tax collections to estimated tax collections. In this context, estimated tax collection is taxable capacity.4
Consequently, the tax effort approach would lead to the observation,
e.g., that country A's level of taxation is below what would be expected
given (a) the definition of the proxy tax bases of country A and (b)
the extent to which the average country in the sample uses these tax
bases. As a result, this would show that country A has revealed a
preference for a level of taxation below the (sample) average, which
is tantamount to saying that country A makes a low tax effort. At
this point there is nothing normative in the approach. It only states
that a country's tax effort is comparatively high or low, and not whether
it ought to be raised or lowered. The policy implications stem from
the fact that since (by assumption) allowance has been made for all
taxable capacity factors, the main impediment to a higher tax ratio is
the unwillingness of the government to increase taxes. Essentially, the
approach is addressed to the question of whether a tax increment is
feasible in terms of a country's taxable capacity and of the practices of
other countries.
4
Taxable capacity is defined in this paper as the tax ratio that would result if
a country applied to its tax bases a set of "average" effective rates on those bases—
these rates are computed as net regression coefficients for the sample of countries
included here. The variable indicators of taxable capacity are proxy measures
of tax bases.
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The tax ratio, explanation-of-variance approach could be addressed
to the question of why the level of taxation in a given country is relatively high or low. Significant regression coefficients would suggest that
countries having a given set of economic and social characteristics
are more likely to have a higher level of taxation than are countries
without these characteristics. Although such an equation implies an
"expected" level of taxation that may be compared with the actual
tax level, it would not seem appropriate to use such residuals to infer
the feasibility of a tax increase. More relevant to the tax ratio approach
is an informational objective, i.e., an aim to explain the reasons for
intercountry variations in the tax ratio.
In either approach under the constraint of a proper a priori model,
one intention is to explain as much of the variation in the tax ratio as
possible. In a tax ratio analysis, the independent variables are proxy
measures of both taxable capacity and tax effort where the latter
includes pressures for higher taxes resulting from the demand for higher
levels of public expenditure. The sum of the explanatory variables
theoretically provides a collectively exhaustive explanation of intercountry tax ratio variations, and therefore any unexplained component
is due to omitted variables and a random stochastic component. One
objective of the tax effort approach is likewise to explain as much of
the variance in the tax ratio as possible, but subject to the constraint
that only variables reflecting taxable capacity be included. If a choice
should arise between two alternative proxy measures of a certain
influence on taxable capacity and both seem equally acceptable on an
a priori basis, it can be argued that the variable that explains a greater
portion of the variance should be chosen on the grounds that it is
simply a better predictor of the intercountry taxable capacity differences
that are due to that influence.
WHY TAX EFFORT COMPARISONS?

Theoretically, the "proper" level of revenue for a country is a function of a number of interrelated, identifiable factors, such as the
structural characteristics of the economy, the desired growth rate in
income, and other national goals. Whether or not macroeconomic
models are used to rationalize tax policy actions, government decision
makers often resort to the use of comparisons with other countries to
gauge the performance of their own fisc. The basic use of tax effort
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comparisons is related to this kind of internal fiscal analysis. The
model as developed here not only shows the performance rank of a
country but also reveals whether or not the basic problem is low taxable
capacity, thereby giving some indication of the feasibility of improving
the situation.
Tax effort comparisons may aid donor countries as well as international organizations in their evaluation of whether public sector
activities in a given country meet certain criteria. For example, suppose
that a balance of payments problem in a developing country can be
traced to excess aggregate demand created by expenditures financed
by continued and heavy government borrowing from the central bank,
and to combat this problem a ceiling is placed on domestic credit expansion to the public sector; then the government faces a choice between curtailing expenditures and raising taxes. In such a case, an
objective criterion for comparing tax effort would be useful in reaching
a decision. Moreover, if a donor country or an international organization were involved in formulating and monitoring a stabilization program, an objective criterion might assist in identifying a proper balance
between tax increase and expenditure reduction.
Another hypothetical situation in which an international organization might use an objectively determined tax effort index series would
be the existence of a program of unconditional grants to developing
countries. The issue in question is the method used in distributing these
grants. Because countries make different tax efforts, a distribution on
a straight per capita basis or a per capita income basis would implicitly
allow some countries to substitute external funds for locally raised
funds. The model developed here would allow for an "effort constant"
comparison among developing countries, such that an equalizing or
straight per capita distribution of grants could be deduced and where
there would be no incentive to substitute external funds for what might
have been raised domestically.
APPROACH
A critical review of empirical studies pertaining to tax ratio variations
among developing countries seems appropriate as an introduction to
the statistical analysis presented in Section III.
The present tax effort model, assumptions, and results are presented
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in Section III, and the resultant conclusions and policy implications are
the subject of Section IV.
The data used here have been collected for the study of taxation in
developing countries presently being undertaken in the Fiscal Affairs
Department. The fiscal and other economic and demographic variables
are generally averages for the three-year period 1966-68. The sample
covers 49 developing countries. The sources of the data and a discussion of the procedures followed in collecting the data are presented in
Appendix I.

II. Earlier Studies
REVIEW
Since the first attempt to quantify a systematic relationship between
revenue share and stage of development, which was carried out by
Williamson in 1961,5 progress in understanding the dimensions of tax
effort variation has resulted primarily from (a) increasing the sample
size and varying its composition and ( b ) adding as explanatory variables certain general measures of what might be construed as "tax
handles" to the original indicator of the stage of development.
Williamson used per capita income differentials to simulate changes
in the stage of development and fitted an exponential function to data
for a sample of 33 developed and developing countries.6 His result
indicated that while there was a significant positive relationship between
the tax ratio and per capita income international differences in the
tax ratio were less pronounced than international differences in per
capita income. Plasschaert7 used a sample of 20 less developed countries. He reasoned that, as independent variables, per capita income
would serve as a proxy measure of stage of development and that the
import/GNP ratio would indicate the potential for taxing trade. He
estimated the parameters with a joint model and found a significant
relationship between the tax ratio and the import ratio but not between
5
Jeffrey G. Williamson, "Public Expenditure and Revenue: An International
Comparison," The Manchester School of Economic and Social Studies, Vol. XXIX
(1961),
pp. 43-56.
< ; Ibid.
7
Sylvain Plasschaert, Taxable Capacity in Developing Countries, International
Bank for Reconstruction and Development, Report No. EC-103 (mimeographed
Washington, 1962).
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the tax ratio and per capita income. Hinrichs, in his study of 40 developing and 20 developed countries, found that for all 60 taken together
the relationship between tax ratio and per capita income was significant, while for developing countries taken alone it was not a significant
determinant.8 He also found that "for less developed countries with
per capita incomes below $300, Openness,' [as measured by the import
ratio] not per capita income, is a key determinant of government revenue shares of gross national product." 9
Thorn's results differ from those in the three studies cited above.
Using a sample of 32 countries, he found per capita income to be a
significant determinant of the tax ratio and the import ratio to be a
nonsignificant determinant.10 In addition, he used dummy variables to
show that the expected revenue share of GNP was greater for former
British dependencies and smaller for highly decentralized government
structures, regardless of the level of their per capita income and import
ratio. The implication was that there was an effect of "cultural style,"
i.e., that preferences for methods of providing services (public versus
private) may account for a significant part of the variation in government revenue shares. In a study of 66 developing countries, Weiss added
to per capita income and openness a number of dummy variables
reflecting social, political, and cultural factors.11 He found that four
different socioeconomic variables—urbanization, literacy rate, percentage of employment in agriculture, and an index of degree of mass communications—could be substituted for per capita income without substantially lowering the explained variance. He also found that the
qualitative characteristics of general cultural homogeneity and a relatively representative political system had a significant positive impact on
the revenue share. The general findings of his statistical analysis indicated that a "geographic" effect on the tax ratio did exist.
Lotz and Morss extended the literature by focusing specifically on
factors related to the ease of tax collection and the degree of compli8
Harley H. Hinrichs, "The Changing Level of the Government Revenue Share,"
Chapter 2 in A General Theory of Tax Structure Change During Economic
Development (Harvard Law School, 1966), pp. 7-31.
9 Ibid., p. 19.
10
Richard S. Thorn, "The Evolution of Public Finances During Economic
Development," The Manchester School of Economic and Social Studies,
Vol.
XXXV (1967), pp. 19-53.
11
Steven J. Weiss, "Factors Affecting the Government Revenue Share in Less
Developed Countries," University of West Indies, Social and Economic Studies,
Vol. 18 (1969), pp. 348-64.
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12

ance. They introduced, with significant results, a monetization variable,
measured in terms of per capita coins and notes. The collinear relationship between per capita income and the monetization variable and the
stronger relationship of the monetization proxy to the tax ratio reduced
per capita income to a point of nonsignificance. Such a finding is consistent with a hypothesis that per capita coins and notes is a more
appropriate measure of the taxable surplus than is per capita income—
which includes the intercountry variance in the size of the subsistence
13
sector.
From these tax ratio studies, one may conclude that among developing countries differences in openness account for differences in government revenue shares at least as well as do differences in per capita
income. Moreover, this brief review of explanatory studies suggests a
considerable volatility of the statistical results with respect to changes
in the composition and to the size of the sample as well as to the addition of explanatory variables.
14
Lotz and Morss initiated a change in the focus of these explanatory studies by inferring from their results tax effort comparisons. They
used per capita income and openness (measured as the sum of imports
and exports as a percentage of GNP) as independent variables. They
found that both significantly and positively influenced the size of the
tax ratio. On the basis of per capita GNP above and below $800, they
divided the sample into a high-income and a low-income group. Among
the high-income countries, they found no significant relationship between
the tax ratio and the independent variables. For 52 low-income countries
taken separately, they found a significant partial relationship between
the tax ratio and both per capita income and openness. However, compared with the entire sample, the total explained variance and the /-value
for per capita income dropped substantially, reinforcing the earlier
observation that while per capita income as an indicator of wide differences in the stage of development accounts for a significant portion of
the intercountry tax ratio variance it is much less useful in explaining
12

Joergen R. Lotz and Elliott R. Morss, "A Theory of Tax Level Determinants
for Developing Countries," Economic Development and Cultural Change, Vol. 18
(April 1970), pp. 328-41.
13
For example, if country A and country Β have equal per capita incomes
but A has a greater level of per capita "monetization," it may follow that A has
a smaller
subsistence sector and therefore a greater taxable capacity.
14
Lotz and Morss, "Measuring 'Tax Effort' in Developing Countries" (cited in
footnote 3).
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this relationship among the less developed group of countries taken
separately.
Shin 15 attempted to broaden the study of tax effort by adding variables, but his analysis suffers in some places from the absence of clearly
stated a priori reasoning. Using the Lotz-Morss tax data, he adds three
independent variables to income and openness : the ratio of agricultural
income to total income, the rate of growth of population,16 and the rate
of growth of prices.17 He argues that the agricultural income ratio
reflects the degree of industrialization, urbanization, and commercialization, and that a high agricultural share means a relatively smaller
taxable private surplus. Therefore, his purpose in using the agricultural
share is similar to the Lotz-Morss use of the monetization variable.
His justification for including the rate of population growth seems
weak. It is argued, on the one hand, that a greater rate of population
increase will result in greater tax exemptions and hence a lower tax
ratio, and, on the other hand, that if the proportion of income tax revenue is very small, the response may actually be positive because of
greater consumption expenditures. Shin's reasons for including the rate
of increase in the consumer price index as an independent variable are
equally unconvincing:
. . . a country which has a higher rate of inflation may have a higher tax
ratio, if the country has any degree of a progressive tax system. However, if
a country relies upon an indirect tax system or proportional personal and
corporate income taxes, or if the progressiveness of personal and corporate
income taxes is insignificant, the rate of inflation may be neutral.18

However, inclusion of the price variable may suggest a simultaneous
equation bias, since a low tax ratio may mean that public expenditures
were financed relatively heavily by borrowing from the banking system.
Owing to limitations of data Shin selected only 47 of the Lotz-Morss
sample of 72 countries, of which 16 were classified as high-income
(over $800 per capita) and 31 as low-income. His results also showed
that per capita income would help to distinguish between the tax ratios
in high-income versus low-income countries but would not do so within
either group. For less developed countries he found only the rate of
lr
> Kilman Shin, "International Difference in Tax Ratio," The Review of
Economics
and Statistics, Vol. LI (1969), pp. 213-20.
16
Computed as the percentage increase between 1950 and 1965.
17
Computed as an average of the increase in consumer prices over the preceding18four years.
Shin, op. cit., p. 215.
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price increase and the rate of population growth to be significant. The
significance of the rate of population growth as well as the rate of price
increase is difficult to conceptualize but may be due to multicollinearity
in the variables. In fact, when Shin eliminated openness from his equation, the patterns of significance changed sufficiently to raise such a
suspicion. In any case, it is difficult to justify these on an a priori basis
as taxable capacity determinants, i.e., as tax base indicators. Such a
justification is necessary if tax effort indices are to be derived and
compared.
UNCTAD 19 has carried out a tax effort analysis by pooling crosssection and time-series data for 36 developing countries for the period
1950-66. The pooled data contained 343 observations, representing
annual data for the tax ratio and for each of the explanatory variables.
The main advantage of pooling cross-section and time-series data is
that it permits a substantial increase in degrees of freedom and hence
increases the reliability of the estimates. Cross-section data may be
pooled if it can be assumed that the coefficients of the explanatory variables are the same cross sectionally and over time. However, there is an
additional problem with the pooling technique as it is used in the
UNCTAD study: since the lagged effect of the dependent variable is
implicitly included as an independent variable, the error term is composed of a random effect and what may be termed an individual country
effect. In this case, a least-squares estimate will not produce a consistent and unbiased estimator.20
Both per capita income and the share of agriculture in total income
(agricultural share) are found to be significant despite their high intercorrelation. However, when the model is tested on cross-section data
for particular years, the collinearity between agricultural share and per
capita income results in one or both being nonsignificant. The openness
ratio remains significant and positive. After accepting the agricultural
share as a better measure of economic structure differences than per
capita income, and after dropping the "inflation" variable because there
seems little a priori reason to include it, their results indicated that the
19
United Nations Conference on Trade and Development, Objectives for
the Mobilization of Domestic Resources—Mobilization of Resources for Development (mimeographed, TD/B/C. 3/75/Add. 1, February 23, 1970).
20
For a more detailed discussion, see Pietro Balestra and Marc Nerlove,
"Pooling Cross Section and Time Series Data in the Estimation of a Dynamic
Model: The Demand for Natural Gas," Econometrica, Vol. 34 (1966),
pp. 585-612.
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expected tax ratios are highest for countries with open economies and
in which the level of the share of agricultural income is relatively low,
and the tax ratios are lowest for countries with closed economies and
in which the share of the agricultural income is relatively high.
LIMITATIONS
Two major classes of problems with the earlier statistical analyses
should be identified and their implications explored before the model to
be tested here is specified. First, in some instances there appear to be
shortcomings in the formulation of the a priori models, and, second,
interpretation of the statistical results sometimes has been clouded by
specification errors, a least-squares bias, and substantial multicollinearity
in the variables.
With respect to the problem of formulation, in testing the hypothesis
that tax ratios will vary with stage of development, data for both
developed and developing countries have been included in many of the
cross-section analyses. Hence, inferences drawn from these results as
to norms for only developing countries are tenuous. Also, in many
earlier studies the meaning of the constant in the estimating equation
was ignored. The standard linear equation that has been used to express
the tax ratio as a function of per capita income and openness is
(3)

where
YP = per capita income
Xy + My = ratio of imports plus exports to GNP.
Multiplying equation (3) by (Γ), the following is obtained
(4)

which shows that a basic assumption of this model is that the level of
total revenue is initially assumed to be some fraction of total income,
before any account is taken of intercountry differences in economic
structure, etc.21 As a result, the coefficient of the exogenous variable—
per capita income—used to measure the income effect may be understated. Another interpretation is possible. If per capita income is
21

Under certain conditions, another interpretation of the constant is possible.
See Appendix II.
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included as an independent variable, it measures the surplus that is
available for taxation, over and above the sum of the proportion of
total income necessary for the subsistence of the private sector plus the
proportion of total income that on average a government is able to
collect. Thus, it is the taxable surplus embodied in a higher level of
development that is measured by the per capita income variable.
The other class of problem involves the specification, estimation, and
interpretation of the model. With respect to specification, it has been
pointed out that since exports are a component of both GNP and the
openness ratio the distinction between the partial effects is distorted and
the value of the estimated tax ratio is less reliable.
The traditional model may suffer from a least-squares bias. The
use of ordinary least squares requires that the explanatory variables be
independent of the error term, which is the same as saying that the
direction of causation be one way. If this required assumption is not
met, biased and inconsistent estimates of the parameters result. In the
traditional model one of the required assumptions would be that income
affects taxes but that taxes do not affect income. There is good reason
to question the validity of such an assumption, for the openness variable
as well as for the income variable.
In addition, the results of some earlier studies have been affected to
an unknown extent by the presence of collinearities in the variables.
Even the effect on the variability of parameter estimates is unknown in
some cases because results that would indicate the degree of these interrelationships have not been presented. Suffice to say that in the presence
of strong intercorrelations it is not possible to disentangle accurately the
separate effects of the explanatory variables.

III. Intercountry Comparisons of Tax Effort
A clear statement of assumptions is necessary for an understanding
of the meaning of the results obtained from a tax effort analysis, and
therefore the following section gives a precise definition of the tax effort
approach. After a discussion of the implicit and explicit assumptions
required for such an analysis, the model is formulated on the basis of
a priori reasoning and on the results of an interdependency analysis.
The remainder of the section presents and interprets the statistical re-
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suits and the corresponding tax effort indices, and compares them wk¡i
tax effort indices derived in other studies.
THE TAX EFFORT APPROACH—ASSUMPTIONS

While the tax ratio is simply the tax yield as a function of income,
tax effort may be defined as the extent to which a country makes use of
its taxable capacity, i.e., tax effort is the ratio of actual tax collections
to taxable capacity. As noted earlier, in order to rank countries on a
basis of tax effort, the tax ratio is assumed to be a function of two general factors: taxable capacity (Γ/Υ); and tax effort (E), i.e.,
(5)

Since f/Y is the taxable capacity term and since tax effort is defined
as the extent to which taxable capacity is being used, effort ratio in any
given country may be derived as
(6)
or,
(7)
th

Hence, the effort ratio for the i country is the ratio of actual tax
yield to the tax yield that is expected, given the tax base proxies of the
/ t h country and the average practice of the countries in the sample.
Therefore, the first step in the statistical analysis, and surely the most
difficult in this approach, is estimating the taxable capacity of a country
by using only variables that may be properly classified as noneffort
factors.
The residual tax effort factor may be seen as having many determinants—only three are mentioned here. The first is the relative productivity of public as opposed to private sector investments. To make an
oversimplified statement for purposes of illustration, let Yp = per capita
income, G = government investment of resources obtained from taxation, and Ρ = private investment. If

ceteris paribus, a

greater tax effort will be expected. For example, if it is estimated that
the returns from investments outlined in the government development
plan exceed those that would be obtained by an equal investment in the
private sector, a government may be willing to devote a greater share
of resources to public purposes. A second (positive) effect on the level
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of tax effort may be introduced if government decision makers include
in their objective function a desire to intervene in the resource allocation process for distributional reasons, e.g., to force a trade-off between
luxury consumption and health expenditures. A third factor that may
affect the government's willingness to tax relates to the nature of the
historical arrangements for the division of financial responsibility for
certain activities between the public and private sectors. For example,
if the church over time has been involved in financing health and education services, or if tuition charges have played a major role in financing
education, céleris paribus, a lower tax effort would be expected. This
effect may also be considered a bias in the analysis, stemming from the
failure to adjust T/Y for intercountry differences in the package of
public goods that is offered. However, note should be taken of the fact
that the common issue in these three cases is the willingness of a government to extract a tax share that is either greater than or less than its
estimated taxable capacity.
Following the Lotz-Morss study and later ones, the tax ratio may be
related directly to certain specified independent variables in a singleequation least-squares model for the purpose of deriving an estimator
of taxable capacity. There are implicit assumptions in this approach.
First, in using a linear model to estimate fiscal capacity, it is assumed
that the government's share of total income will (at an internationally
determined average level of effort) average some constant percentage
regardless of the structure of the economy. The independent variables
will in general represent upward or downward adjustments of this constant (i.e., of taxable capacity), depending on (1) whether or not there
is a taxable surplus in domestically produced and earned income and
(2) whether or not it is administratively feasible to tap such a surplus.
Also, the use of a linear model involves the assumption that the partial
effects of the independent variables are additive.22

NORMATIVE VERSUS POSITIVE ANALYSIS
In the choice of the variables to include in such a model, the approach
may be normative or positive. Under one interpretation of a normative
approach, it might be argued, e.g., that per capita income and openness
are relevant indicators of taxable capacity and that they should be
22
A multiplicative, double-log form was also tested on the data, but in no
case did it give a significantly higher explained variance.
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included in the estimating equation regardless of the level of variation
explained, and regardless of whether or not they are significant. In such
a case, the regression analysis is used primarily to assign weights to the
tax bases in the taxable capacity equation. If, on the other hand, the
approach is positive, the argument is that the "average" behavior of
countries—as measured by the (statistical) relationship between the
observed tax ratio and hypothesized taxable capacity factors—reveals
their propensity to use a particular base, and subsequently reveals the
taxable surplus inherent in that base. In such a case, goodness of fit
would seem a reasonable criterion for choosing bases that provide the
most binding constraints on taxable capacity or, alternatively, for
identifying those components of the economic structure where taxable
surplus is highest. It also follows that variables that are not significantly
related to T/Y would be excluded from the equation that is used to
estimate taxable capacity. The approach taken in this paper is positive,
and the objective of the regression analysis is precisely to identify the
factors that reflect such constraints or surpluses. However, the goodnessof-fit criterion is applied only when there is a choice between variables
that seem equally acceptable on conceptual grounds.
Whether positive or normative, the regression approach carries with
it the difficulty that a country's preference for taxing or not taxing a
particular base, as revealed in the estimated regression coefficient, may
include the effects of political influences as well as purely taxable
capacity considerations. Such qualifications of the interpretion of results
are inherent in this type of analysis.
A TAX EFFORT MODEL

It is possible to consider an almost infinite list of variables that conceivably affect taxable capacity. However, both data limitations and
methodological and a priori constraints must be reckoned with.
Methodological constraints that must be considered in choosing explanatory variables are the extent to which their measurement is overlapping
(e.g., exports are a component of both Xy and Yp) and the extent to
which they are collinear. On an a priori basis, only taxable variables
that affect capacity may be included, and limitations of data have prohibited the use of certain variables that may be relevant, e.g., personal
income, the income distribution, and the true level of subsistence sector
income. Accordingly, the recourse is to justify basic factors that affect
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taxable capacity and to identify proxy measures for each of these basic
factors. This is the subject of the following three sections.
Historically, two types of factors have been used to explain intercountry variations in the tax ratio: stage of development, usually
measured by per capita income; and the size of the foreign trade sector,
measured in terms of some combination of the import and/or export
share of income. The model developed below is in terms of three general
determinants of taxable capacity—the size of the foreign trade sector,
stage of development, and some measure of the sectoral composition of
value added. The conceptual basis for this formulation of the model is
developed in the three sections that follow, and the estimating equation
is presented in the fourth.
To achieve a better understanding of the empirical dimensions of the
proxy measures that are used to reflect stage of development, openness,
and the composition of income, the (linear) zero order interrelationships
among alternative variable formulations of these factors are discussed
below. Where alternative proxy measures seem equally justifiable on an
a priori basis, the simple intercorrelation between the proxy variables
and the relationship between each proxy and the tax ratio will be relied
on for making a choice.
The size of the foreign trade sector
The hypothesis presented here is that taxable capacity is related
directly to the size of the foreign trade sector, first, because a greater
level of exports relative to income suggests both a greater degree of
monetization and an industrial structure that is administratively amenable to taxation, and, second, because the ensuing larger imports may be
taxed with a minimum of administrative difficulty. Also, favorable world
market conditions for certain primary exports create a relatively large
taxable surplus in export earnings, and therefore a greater taxable
capacity. In a tax effort approach to the problem, one must reject as
an explanation of the influence of the foreign trade sector on taxable
capacity the argument that the potential for intercountry tax shifting
may be greater (and therefore political resistance to a higher tax ratio
may be less) when export earnings are greater. Such a potential may be
present, however, because of demand considerations, the higher level
of foreign ownership, and crediting arrangements between developed
and developing countries regarding foreign earnings.
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Conceptualizing the null hypothesis here is a far less difficult task than
is defining a measure of the size of the foreign trade sector that properly
reflects the resultant greater taxable base. There would seem to be three
alternatives:23 (1) the import ratio (My)\ (2) the export ratio (Xy)\
and (3) the ratio of imports plus exports to GNP (Xy + My).24 On an
a priori basis, the justification for using the openness ratio rests on the
assumption that the variable should reflect the total available trade tax
base. It is assumed that differences in the composition of a constant
trade amount will not affect taxable capacity, i.e., given some level of
total foreign trade, intercountry differences in the relative size of the
import and export components will have no effect on the tax ratio.
The export ratio alone will be more appropriate if the foreign trade
variable is meant to reflect the size of the base that is amenable to
corporate income or export taxation. If it is more feasible, administratively and politically, to tax large exporters than it is to tax other
domestic producers, it follows that the tax ratio will be higher where,
ceteris paribus, the export ratio is higher. Alternatively, using the import
ratio as an independent variable would reflect an attempt to capture the
variance among countries in the size of the import tax base.
The pattern of intercorrelation shown in Table 1 suggests that there
is little difference between the import ratio and the openness ratio, as
each is related to the structure of the economy in approximately the
same manner. However, the export ratio is more closely associated with
the mining share of income and the tax ratio than is either the import
or the openness ratio. A hypothesis might be postulated for the weaker
relationship between the import ratio and the tax ratio. Surely one
component of taxable capacity is the base for import taxes—that is,
total import value less the value of nontaxable imports. If the proportion of the value of imported goods that are either tax exempt or taxed
at preferential rates (e.g., raw materials for export, machinery and
equipment, and necessities) does not vary systematically with the total
import ratio, then the total import ratio will not be a satisfactory indicator of taxable capacity. Hence, the relationship between the import
ratio and the tax ratio would not be strong. The stronger relationship
23
Lotz and Morss, "A Theory of Tax Level Determinants for Developing
Countries"
(cited in footnote 12).
24
Hereafter, the ratio of exports to GNP will be referred to as the export
ratio, the ratio of imports to GNP as the import ratio, and the ratio of imports
plus exports to GNP as the openness ratio.
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SIMPLE CORRELATION COEFFICIENTS BETWEEN SELECTED VARIABLES

Ay

γ
Ay
Ny
ry
Ρ
Qy
Xy
My

Ny

-0.78

0.40
-0.52

ly

1

Ρ

Qy

Xy

My

0.61 -0.17
-0.09
0.43
0.42
-0.57
0.17 -0.04
-0.54
-0.55
0.05 -0.13
-0.10
0.55
0.47
0.07 -0.05
-0.02 -0.05
0.04 -0.24
-0.28
0.01
0.07
0.88

Xy+My
YP-XP
Axy
Nxv
Yv
Ay
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/„
Ρ
Qy
Xy
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XP
Axy
Nxy
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Xy + My

0.44
-0.56
0.53
-0.03
-0.26
0.04
0.96
0.98

Yp-Xp

AXy

NXy

0.82 -0.19 0.40
-0.62
0.19 -0.53
0.18 -0.25
0.90
0.70 -0.16
0.03
-0.11
-0.24
-0.13
-0.08
—
—
-0.03
0.23
0.74
-0.09
0.19
0.64

-0.06

0.16

0.64
0.06
-0.21

T/Y

0.28
-0.52
0.62
0.03
-0.12
0.01
0.48
0.37

0.45
0.17
0.06
0.53

Key to Variable Coding
Per capita gross national product (GNP).1
Per cent of gross domestic product (GDP) originating in agricultural sector.
Per cent of GDP originating in mining (including oil) sector.
Per cent of GDP originating in manufacturing sector.
Population.
Money plus quasi-money as a percentage of GNP.
Value of exports a s a percentage of GNP.
Value of imports as a percentage
of GNP.
Per capita value of exports.1
Value of agricultural sector exports as a percentage of GNP.
Value of mining sector exports as a percentage of GNP.
Tax ratio.

In U.S. dollars.

exhibited by the export ratio is due to indirect effects (see Table 1) as
well as to those direct effects discussed above. Countries with larger
mining export shares have larger overall export shares and higher tax
ratios, a relationship stemming from the larger taxable surplus embodied
in income generated in this sector.
Both the a priori and empirical considerations developed above suggest that the export ratio (Xy) is the preferable of the possible indicators of intercountry variations in taxable capacity that result from variations in the size of the foreign trade sector. However, the empirical
analysis suggests that the importance of the size of the foreign trade
sector as a determinant of the tax ratio may be due largely to the mineral and oil content in total exports and total income.
Stage of development
Traditionally, the stage of development has been measured by per
capita income—a larger per capita income, ceteris paribus, suggesting
a greater taxable capacity. But in earlier studies the use of per capita
income as an indicator of stage of development met with mixed results.
On one hand, it explains satisfactorily the tax ratio variations between
developed and developing countries, but, on the other hand, it is not
effective in explaining the variance among only developing countries.
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There are at least two possible explanations for this failure. First, per
capita income differences may hide an important structural difference—
the relative size of the nonmonetized sector—that affects taxable
capacity. Second, the accuracy of intercountry comparisons is certainly
subject to error owing to the conversion of local currencies into U.S.
dollars. The effect of this error on the estimate of taxable capacity may
be illustrated by noting that implicitly the use of per capita income as
an explanatory variable defines the existing exchange rate as one determinant of a country's taxable capacity. For example, the equation
(8)

may be amended to read
(9)
where R is the official exchange rate and Y/ is measured in local
currency units. The partial derivative of equation (9) with respect to
the exchange rate is

(10)
which shows that for every currency-unit-per-U.S.-dollar difference in
the exchange rate (given a per capita income expressed in local currency
units) the tax ratio will differ by —

bYp'
. Thus, to the extent that the
R2

exchange rates used do not reflect the true intercountry variance in the
purchasing power of local currencies, the responsiveness of the tax
ratio to a per capita income difference is not estimated accurately.25
An alternative measure of the stage of development is the percentage
of income generated in the agricultural sector. Generally, a higher level
of activity in the agricultural sector will be associated with a larger subsistence sector, less commercialization and industrialization, and a lower
per capita income. Moreover, value added in the agricultural sector may
25
Intercountry differences in official exchange rates—even if in equilibrium—
at best measure variations in the purchasing power of a currency with respect
to internationally traded goods and services rather than overall purchasing power.
A high degree of incomparability may be introduced when per capita income in
U. S. dollars is used in comparing countries at widely different levels of development. For a discussion of this problem and a suggested alternative index, see
Wilfred Beckerman, International Comparisons of Real Incomes (Organization
for Economic Cooperation and Development, Paris, 1966), Chapters I (pp. 7-10)
and V (pp. 27-37).
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embody a lower taxable surplus because ( 1 ) the incomes of agricultural
wage earners may be relatively low, (2) profit margins may be relatively
low when agricultural output is produced largely by many small farmers,
and (3) such enterprises are not as amenable administratively to taxation as enterprises in other sectors of the economy. Two other possible
explanations for the (negative) influence of the relative size of the
agricultural sector on the tax ratio are the unwillingness of governments
to tax domestically grown and consumed food and the effective political
resistance to taxation of the agricultural sector. In a tax effort context,
these are not acceptable interpretations of the agricultural share as an
explanatory variable.
While the agricultural share as the measure of the stage of development also suffers from differing practices among countries in estimating
the income generated in the subsistence sector, it is free from the problems created by using official exchange rates. Moreover, there is empirical evidence to support the contention that the agricultural share of
employment is related to both the structure of the economy and the
tax ratio.26 In their study of 74 developing countries, Adelman and
Morris found that the relative size of the agricultural sector in terms of
employment is negatively related to per capita income, the level of
education, the extent of mass communications, the strength of an
indigenous middle class, and the extent of modernization of outlook.27
Lotz and Morss, using a factor analytic approach, also found the share
of agricultural employment to be negatively related to per capita income,
literacy rate, and urbanization.28 These findings lend some credence to
the argument that the relative importance of the agricultural sector is
related to the stage of development.29 The correlation matrix presented
in Table 1 shows that countries having a large agricultural income share
26

However, to cite this as supporting evidence for using Ay as an independent
variable, it must be argued that the agricultural share of income and of employment are related.
27
Irma Adelman and Cynthia Taft Morris, "A Factor Analysis of the Interrelationship Between Social and Political Variables and Per Capita Gross
National Product," The Quarterly Journal of Economics, Vol. LXXIX (1965),
p. 562.
28
J0rgen R. Lotz and Elliott R. Morss, "The Tax Structure of Developing
Countries, An Empirical Study" (unpublished, International Monetary Fund,
January 21, 1969).
29
Another possibility for measuring the size of the subsistence sector is by
constructing a variable to reflect intercountry variations in the degree of monetization. In an earlier study, Lotz and Morss used per capita coins and notes for
this purpose. In this paper, the Lotz-Morss formulation is rejected on a priori
grounds (see Section II, above) in favor of an expression, "money plus quasi-
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tend to have a significantly lower per capita income and significantly
smaller import and export ratios. Finally, a larger agricultural share is
found to be a strong predictor of a low tax ratio.
In the model tested below, the agricultural share (Ay) is used to indicate stage of development. The position taken here is that, on a priori
grounds, it is as good an indicator of intercountry variations in the level
of economic development as per capita income, and, on empirical
grounds, it shows a stronger simple relationship with the tax ratio.
The sectoral composition of income produced
It is hypothesized here that the sectoral distribution of income exerts
an effect on taxable capacity apart from that of the overall level of
economic development and the size of the foreign trade sector. Obviously,
the surplus available to government for taxation will vary substantially
among these sectors. The specific hypothesis tested here is that the mining
sector generally produces a larger surplus than any other sector, and
therefore it is a positive determinant of taxable capacity. Because of the
heavy fixed investment associated with mining industries, operations will
tend to be confined to a few large firms, and accordingly it will be
administratively easier to levy income or export taxes. Another plausible
explanation for the higher taxable capacity in the mining sector—-but
one that is unacceptable in a tax effort formulation of the problem—is
that, since the mining companies are often largely foreign owned, effective resistance to higher tax levels will be less; or, stated from a point of
view of the residents of the country, the burden of a given level of
taxes per dollar of income may be less when mining constitutes a relatively large share of total income. It will follow that governments are
willing to levy higher levels of taxation because it is politically feasible
to do so.
Lotz and Morss found a strong positive association between the
relative importance of minerals and oil in total exports and the export
ratio and the corporate income tax ratio.30 Further evidence of some
money as a percentage of GNP." However, as may be seen from the coefficients
in Table 1, there is no apparent relationship between this variable and any other
dependent variable or between this variable and the tax ratio. Hence, it is not
introduced
again in this study.
30
Lotz and Morss, "The Tax Structure of Developing Countries, An Empirical
Study" (cited in footnote 28).
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need to consider specifically the mining share is found in the results of
studies by Lotz and Morss, Shin, and UNCTAD, in which, because no
adjustment was made in the fiscal-capacity equation for intercountry
differences in the mining share of income, the heavily mining-oriented
countries tended to rank high in terms of fiscal effort.
The intercorrelations in Table 1 indicate that countries with larger
mining shares tend to have significantly larger per capita incomes, higher
export ratios, and smaller agricultural shares. The mining share shows
a stronger relationship to the tax ratio than does any other explanatory
variable in the analysis, i.e., countries with larger mining shares tend
to have significantly higher tax ratios. As would be expected, the mining
shares of income and exports are highly intercorrelated, and both are
significantly related to the tax ratio. This reinforces the suspicion that
the effect on the tax ratio of the openness ratio or the export ratio is
particularly pronounced when heavy mining activity is present.
In the statistical analysis that follows, the mining share (Ny) is used
as an explanatory variable to indicate the higher taxable capacity in
countries with larger mining shares of income and exports.
The estimating equation
The hypotheses that have been presented are that taxable capacity
is a function of three major factors: (1) the stage of development,
(2) the sectoral composition of income produced, and (3) the size of
the foreign trade sector. These factors are to be measured, respectively,
by the agricultural share of income, the mining share of income, and
the export share of income. The simple correlation matrix shows that,
taken separately, each of the three proxy variables is significantly related
to the level of the tax ratio. In formulating a single estimate of taxable
capacity, these three factors somehow should be combined into a single
equation so as to permit an estimate of the effects on taxable capacity
of, for example, a small difference in the size of the foreign trade sector
given that differences in composition of income and the stage of development are held constant. The first objective is to determine whether
these partial effects are statistically significant.
The specific hypotheses to be tested on these partial regression coefficients are that taxable capacity is negatively related to the agricultural
share ( A y ) , positively related to the mining share (Ny), and positively
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related to the export ratio (A^).31 The relationship is assumed to be
linear, therefore the basic estimating equation is

(Π)
There are at least two statistical estimation problems in relation to
the model. First, examination of the components of the three independent variables suggests that there is a specification error, since
value added in the mining and agricultural sectors is a component of
total exports. The potential result of this kind of error is a biased
estimate of the regression coefficient; therefore, some adjustment is
necessary in the definition of the variables. Specifically, an alternative
estimating equation is also used, in which the share of agricultural
exports and the share of mining exports is deducted from the total share
of exports.
(12)
Moreover, the mining share and export ratio and the mining and agricultural shares are expectedly collinear; hence, interpretations of measures
of separate effect must be made with due caution.32 That is to say, a
variable may be nonsignificant because it simply is not important in
explaining the variation in the dependent variable or because it is
important but is intercorrelated with another independent variable.
Nonsignificance in the latter case occurs because one effect of multicollinearity is an increase in the standard error of the regression
coefficient. Nevertheless, the nonsignificance of an independent variable
for either reason will require the omission of the variable from the
regression equation.
STATISTICAL RESULTS
The following regression equation is derived:
T/Y = 14.95 - Q.ffJ42Ay*
(9.682) (2.074) '

+ 0.2951 Ny**.
(3.678)

(R* = 0.411)

(13)

31
Given this statement of hypotheses, all significance tests are one-tail. At
the 0.05 level of significance, the critical /-value is 1.6779, whereas at the 0.01
level it is 2.4083. The conventions of describing the 0.05 level as significant and
noting it with one asterisk, and the 0.01 level as highly significant and noting
it with
two asterisks, are adopted here.
32
The simple correlation between Ay and (Xy — Axy — Nxy) is —0.36, while
that between Ny and (Xy — Nxy — Axy) is not significant.
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The figures in parentheses below the regression coefficients are ¿-ratios.
These results show both the mining and the agricultural share of income
to be significant determinants of intercountry differences in taxable
capacity.
The high degree of collinearity between the mining share and the
export ratio share (r — 0.55) resulted in the nonsignificant of the
latter; hence, it is dropped from the estimating equation.33 Since the
exclusion of the export ratio from the model is due in part to its
collinearity with the mining share of income and implicitly with mineral
exports as a share of income (r = 0.74), it may not be concluded that
the size of the foreign trade sector is an unimportant determinant of
taxable capacity but rather that especially the mining share variable
accounts for a part of the export ratio effect. Countries with greater
mining shares of income have significantly greater export ratios; therefore, it becomes impossible to disentangle their separate effects on
taxable capacity, and it may be concluded that the regression coefficient of the mining share to a large extent includes also the influence of
higher export shares.
The statistical results presented in equation (13) not only are
consistent with the hypothesis developed above but also make some
intuitive sense. Taxable capacity responds positively to higher mining
shares of income (and implicitly to higher export ratios) and negatively
to higher agricultural shares. At first glance, the model seems to miss
the higher taxable capacities that may be attributable to manufacturing
activities or agricultural exports. However, where manufacturing is
important, a relatively more developed economy may be expected—the
33 When this equation was run, with the overall export ratio as the third
independent variable, the results were not markedly different, i.e.,
T/Y = 13.98 - 0.0627Ay + 0.2667N y ** + 0.0332A;.
(7.300) (1.636)
(3.065)
(0.860)

_
(R* = 0.408)

When the export variable is specified to exclude agricultural and mining exports,
a similar result is obtained, i.e.,
T/Y = 15.38 - 0.08154,* + 0.28557V/* - 0.0225(Λ; - Axv - NXV).
(7.853) (1.967)
(3.346)
(0.358)
(7?2 = o.400)
The lower explained variations compared with that of equation (13) indicate
that the contribution of either measure of the foreign trade variable to explained
variance was more than offset by the loss in degrees of freedom. The nonsignificance of the (Xy — Axy — Nxy) version of the export size variable is
apparently due less to multicollinearity than to a nonsignificant relationship to
the tax ratio.
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simple correlation between the manufacturing and agricultural shares of
income is —0.57. Then, the agricultural share variable generally adjusts
estimated taxable capacity for more developed economies as would the
direct inclusion of the manufacturing income share as an independent
variable. A more formidable problem arises with respect to a possible
understatement of taxable capacity in countries having substantial agricultural exports. For example, in Ghana and Brazil, these exports may
increase the taxable capacity of the country, and the present model will
not reflect this increase. However, from the simple correlation matrix
presented in Table 1, it may be seen that there is no significant relationship between the tax ratio and agricultural exports as a percentage of
income, which suggests little responsiveness of taxable capacity to relatively high levels of agricultural exports. These general relationships,
however, do not negate the possibility that the omission of direct consideration of agricultural exports will result in an understated taxable
capacity for such countries as Brazil, Ghana, and Malaysia.
Further insight into the meaning of the results presented in equation
(13) may be gained by a careful interpretation of the regression coefficients.34 An increase of 1 percentage point in the agricultural share is
associated with a decline of 0.07 percentage point in the tax ratio; e.g.,
if the agricultural share of income is 30 per cent in one country and
31 per cent in another country, ceteris paribus, the expected difference
between their tax ratios would be only 0.07 percentage point. Alternatively, a difference of 1 percentage point in the mining shares is associated with an expected tax ratio difference of 0.30 percentage point.35
Since these are partial coefficients, if the agricultural share is reduced
by 1 percentage point and the mining share is held constant, the net
effect must be to increase the relative share of GNP of all other sectors 36
by 1 percentage point. The net effect of such action would be an
expected increase in taxable capacity equivalent to 0.07 per cent of
GNP. Thus, the overall problem of identifying the determinants of tax
ratio differences reduces in part to a consideration of the sectoral composition of income. Any reduction in the agricultural share of income,
which generally implies an increase in per capita income and in the
34
See Appendix II for a demonstration of alternative interpretations of equation (13).
35
Since the variables are already presented in terms of percentages of GNP,
the36net regression coefficients may be compared directly without problems of scale.
These are manufacturing, trade, government, other services, and construction.
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degree of openness, results in an increase in taxable capacity. If the
shift is to the mining sector, the increase in taxable capacity is more
than three times greater than if the shift is to other sectors.
In general, the two independent variables included in equation (13)
identify three rather broad types of economic structure. The first type
has a high fraction of income generated in the agricultural sector and a
relatively large subsistence sector, and the economy is still at a relatively
low level of development. In the other two types of economy, countries
have reached a higher stage of development: one is characterized by
heavy mining activity and a greater level of openness; and the other
has achieved economic growth more through import substitution and
the export of goods other than minerals and oil, and has a level of
openness above that of the first type of country but below that of
countries with large mining shares. The negative coefficient of Ay in
equation (13) allows for the taxable capacity difference between the
first and the other two groups, and hence acts properly as a discriminator in terms of stage of development. The positive sign and statistical
significance of Νυ allow for the higher taxable capacity of countries
with large mineral exports and include a part of what other studies
have identified as the openness influence.
TAX EFFORT RANKINGS

By using equation (13), countries may be ranked not only according
to their taxable capacity but also according to their tax effort. Since tax
effort is defined here as the extent to which a country uses its taxable
capacity, the effort measure is the actual tax ratio expressed as a fraction of the expected tax ratio; the latter, taxable capacity, is computed
from equation (13). This ranking is presented in Table 2, with an
index number above 1.00 indicating an above average tax effort.
A brief digression on the meaning of this tax effort measure seems in
order here. The denominator, estimated taxable capacity, is expressed
in terms of a tax ratio—the tax ratio that would result for a given
country if the average effective rates of taxation were applied to the
agricultural, mining, and "all other" sectors of the economy. This estimate is denoted f/Y. Since the numerator of the tax effort measure,
the actual level of taxation in the country, is also expressed in terms
of a tax ratio ( T / Y ) , the tax effort index is in fact the ratio of the
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SELECTED DEVELOPING COUNTRIES: RANKINGS BY
TAXABLE CAPACITY AND TAX EFFORT
From Equation (13)

Taxable capacity
(In per cent)

Ranking

Tax effort
Index

Ranking

Tax Effort
Ranking
Tax Effort
Using
Ranking
Equation (14)1
Using
(Lotz-Morss)
Equation (15) 2

Ivory Coast
Brazil
Chad
Zaïre
Senegal

12.09
13.50
9.86
16.97
13.24

36
20
49
8
2 3

1.6294
1.5264
1.3929
1.3791
1.3742

1
2
3
4
5

10
1
15
3
7

3
1
9
2
4

Egypt
Mali
Ceylon
Tunisia
Tanzania

13.41
11.36
12.03
16.69
11.83

2 1
42
38
1 0
39

1.3410
1.3209
1.3016
1.2397
1.2193

6
7
8
9
10

9
11
14
4
20

6
5
8
7
20

Sudan
Upper Volta
Zambia
Malaysia
Morocco

11.01
11.01
24.47
14.46
14.48

44
43
1
14
13

1.1811
1.1785
1.1689
1.1596
1.1411

11
12
13
14
15

21
18
2
24
12

18
10
13
24
15

Guyana
Kenya
Turkey
Chile
China

18.24
12.47
12.79
17.84
13.81

5
34
30
6
18

1.1291
1.1148
1.1006
1.0873
1.0805

16
17
18
19
20

19
23
13
5
17

23
16
14
12
17

Ghana
Viet-Nam
Argentina
India
Jamaica

12.32
12.85
14.34
11.44
16.93

35
29
15
41
9

1.0791
1.0664
1.0332
1.0146
0.9986

21
22
23
24
25

26
27
16
22
25

25
11
19
21
22

Venezuela
Thailand
Iran
Ecuador
Burundi

22.06
13.15
19.95
13.00
9.94

2
25
4
27
48

0.9867
0.9758
0.9712
0.9692
0.9559

26
27
28
29
30

8
29
6
30
32

30
26
28
27
32

Korea
Peru
Singapore
Honduras
Ethiopia

12.73
15.60
14.71
12.63
10.32

31
11
12
32
46

0.9267
0.8755
0.8498
0.8338
0.8336

31
32
33
34
35

31
28
48
41
39

29
31
40
41
37

Costa Rica
Colombia
Paraguay
Philippines
Rwanda

13.23
13.30
12.50
13.01
10.93

24
22
33
26
45

0.8312
0.7772
0.7625
0.7557
0.7549

36
37
38
39
40

40
33
36
35
44

34
35
36
39
44

Togo
Lebanon
Pakistan
Trinidad and
Tobago

13.52
14.17
11.55

19
17
40

0.7545
0.7538
0.7152

41
42
43

38
43
42

43
33
42

21.52

3

0.7045

44

37

45

Mexico
Indonesia
Guatemala
Bolivia
Nepal

14.20
12.08
12.91
17.74
10.12

16
37
28
7
47

0.6939
0.6210
0.6117
0.5056
0.3151

45
46
47
48
49

34
46
47
45
49

38
47
46
48
49

ι f/Y = 10.48 + 0.0026Yp + 0.06l4(Xy + My).
2 f/Y = 10.05 + 0.0031(FP - Xp) + 0.3973JVy + 0.0881(^ - NX,,).

©International Monetary Fund. Not for Redistribution

TAX EFFORT AND TAX RATIO ANALYSIS

597

actual tax level to the tax level that would be expected given the
country's capacity, i.e., f/T. With some adjustment, the cardinal values
of these effort indices may be given some meaning. The value
is the percentage by which the current level of taxes must be increased
(reduced) in order to reach an "average" level of taxes. For example,
these results would suggest that, in order to reach an average intensity
of use of taxable capacity, Brazil would have to reduce its current level
of taxes by 53 per cent, and Nepal would have to raise its taxes by 68
per cent.
In Table 2, the ranking of the countries is given on the basis of
taxable capacity estimated from equation (13). Specifically, the figure
shown for a country is an estimate of the tax ratio that corresponds to
the present definition of taxable capacity indicators and to the average
practices of the countries in the sample, e.g., the model predicts a tax
ratio of 12.09 per cent as a norm for Ivory Coast. Although there is no
overall systematic relationship between the measures of effort and
capacity, of the ten countries that have the highest tax effort, eight
have taxable capacities that vary from about average to low. One
possible explanation is that in countries in which taxable capacity is
relatively low a much greater effort is required to provide a minimal
package of public goods. A second explanation is that, in estimating
taxable capacity, some important component of the base is not accounted for in the basic equation, with the result that taxable capacity
is underestimated and therefore tax effort is overstated.
Subject to the foregoing limitations, countries may be grouped
roughly by their effort-capacity characteristics (Table 3). The four
countries that exert relatively high levels of tax effort and have relatively
high taxable capacities have in common a heavy reliance on the mining
sector. By comparison, Trinidad and Tobago and Bolivia also have
TABLE 3.
High Capacity,
High Effort
Zambia
Guyana
Zaïre
Tunisia

SELECTED DEVELOPING COUNTRIES: TAX EFFORT AND
TAXABLE CAPACITY CHARACTERISTICS
High Capacity,
Low Effort
Trinidad and Tobago
Bolivia

Low Capacity,
High Effort

Low Capacity,
Low Effort

Chad
Mali
Sudan
Ivory Coast

Nepal
Rwanda
Indonesia
Pakistan
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high taxable capacities and relatively important mining shares, but each
chooses to use this capacity at a much lower level than the international
average. Certainly a part of the explanation for this difference could
be in differing market conditions for the mineral exports, i.e., conditions
in the world market for copper may be more conducive to higher tax
levels than are the conditions in the world market for Bolivia's tin. At
the opposite end of the spectrum are Nepal, Rwanda, Indonesia, and
Pakistan, countries that not only have a very low capacity to tax but
also choose to use this capacity less intensively37 than the average. Other
countries with a low level of taxable capacity, however, make a relatively high tax effort, e.g., Chad, Mali, the Sudan, and Ivory Coast. Part
of the explanation for the apparently strong tax effort shown by these
countries is that the agricultural export base has been ignored and,
therefore, taxable capacity is understated. Another explanation is that
the governments of these countries provide certain goods and services
that the private sector provides in most countries; hence, a correspondingly higher public sector "price" is observed.
COMPARISON WITH RESULTS OF OTHER STUDIES
The first attempt to use a stochastic model for the purpose of measuring tax effort was by Lotz and Morss, and their paper has attracted
wide attention;38 therefore, a comparison of their results with those
presented here would seem appropriate. Similarly, since per capita
income has been included in most earlier studies and since it has
significance as a measure of the stage of development and may have
normative value, the basic model used here has, for comparative purposes, been reformulated to include per capita income.
When the data used here are applied to the Lotz-Morss equation,
the following result is obtained :
f/Y = 10.48 + 0.0026FP + 0.06l4(Xy + Af y )*.
(8.611) (0.726)
(2.754)
(R* = 0.175) (14)
The openness ratio is significant, but per capita income is not significant.
By contrast, in their study using 1963-65 data for 52 developing coun37
No attempt is made here to relate the notion of the diminishing marginal
utility of income to the concept of taxable capacity, since the question of intercountry tax burden differences is not analyzed in this paper. Such an analysis
would require detailed consideration of intercountry tax shifting and would
change the focus away from the taxable capacity of countries to the taxable
capacity
of individuals.
38
Lotz and Morss, "Measuring Tax Effort' in Developing Countries" (cited in
footnote 3).
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tries, both per capita income and openness were significant.39 The tax effort rankings that result from equation (14) are given in Table 2 for
comparative purposes. These rankings and those resulting from equation (13) are not (statistically) significantly different.40 However, this is
only to say that by each method the ranking into high, middle, and
low is in general the same for the countries, although the particular ranking of a country may be changed. In fact, only five countries retain
exactly the same rank under the two systems. The change that does
occur for particular countries gives a clue as to the basic difference
between the two formulations. The Lotz-Morss equation compared with
equation (13) gives a considerably higher tax effort ranking for countries with important mining shares, e.g., Zambia from second to thirteenth; Tunisia from fourth to ninth; Venezuela from eighth to twentysixth; and Iran from sixth to twenty-eighth. This seems to result
from the failure to account explicitly for the higher taxable capacity
generated by a larger mining share. A comparison of these two studies
indicates that the array of "expected tax ratios," or taxable capacity, is
much more diverse under the present model than under the Lotz-Morss
formulation. With the Lotz-Morss equation, Singapore has the largest
taxable capacity (21.52 per cent) and Nepal the smallest (11.10
per cent), whereas the present formulation estimates a wider range of
taxable abilities with Zambia the largest (24.47 per cent) and Chad the
smallest (9.86 per cent). It may be concluded that, while the LotzMorss taxable capacity variables in fact distinguished between countries
at higher levels of development and those at lower levels, the generally
higher taxable capacities of mining-oriented economies were not given
sufficient weight.
If the basic model used here is reformulated to include per capita
income as the indicator of the stage of development, the mining share
of income as the measure of sectoral income distribution, and the export
ratio as the measure of openness,41 the following equation is derived.42
f/Y = 10.05 + 0.0031(7P - Xp) + 0.39737V/* + 0.0881(^?/ (7.84) (0.77)
(5.55) _
(1.89)
(R* = 0.393)

NX,)*
(15)

39

The results are not strictly comparable, however, because the Lotz-Morss
dependent variable included social security taxes, whereas the present dependent
variable does not.
40
A Spearman rank correlation coefficient between the two series is 0.8704.
41
With appropriate adjustments for overlapping variables.
42
Such a formulation has been used by the Fiscal Affairs Department for
deriving tax effort indices in developing countries.
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The use of equation (15) to generate tax effort comparisons requires a
departure from the approach taken elsewhere in this paper. First, per
capita income is included as an independent variable on the grounds
that no other available indicator of the stage of development equally
well measures taxable surplus and has the same normative significance.
Second, per capita income is retained in the estimating equation even
though it does not meet conventional tests of significance. In equation
(15) the mining share of income remains the major tax ratio determinant, based on the size of the partial determination coefficient, and
by this formulation the size of the foreign trade sector becomes statistically significant. Taxable capacity estimates by this equation vary from
24.34 in Zambia and 22.42 in Venezuela to 10.63 in Nepal.43 The tax
effort rankings obtained with equation (15) do not differ significantly
from those obtained either with the present study or with the Lotz-Morss
equation (see Table 2).44
THE EFFECTS OF GEOGRAPHIC REGION 45

It is possible that inherent in intercountry tax ratio variations is a
geographic or regional effect (Table 4); at least two explanations of
such an effect are possible. First, the tax policy actions of a particular
country may be affected by the tax policy actions of neighboring countries. It can be argued that the ceiling on the rates of many taxes now
in use in less developed countries is heavily influenced by the rates in
effect in neighboring countries. For example, relevant to the consideration of whether the sales or income tax is too low in the Philippines
is a comparison with the intensity of use of these taxes in other Southeast Asian countries. A second possible source of a geographic effect
on the tax ratio is that preferences for public services and for methods
of supplying them may be considerably more homogeneous within a
region than among regions. Such an argument from the expenditure side
would violate the requirements of the tax effort model, as the estimating
equation would produce an expected tax ratio based explicitly on factors
43
The coefficient of variation by equation (15) is 22.59, compared with 23.21
by equation (13) and 15.00 by the Lotz-Morss equation.
44
The Spearman rank correlation coefficients are 0.9541 with the present study
and 0.8918 with the Lotz-Morss equation.
45
The grouping of countries by region is shown in Table 4. It is apparent
that this grouping is rather arbitrary, and that the results obtained may be
affected if the countries are grouped in another way.
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TABLE 4.
Asia and the
Far East

FORTY-NINE DEVELOPING COUNTRIES: REGIONAL GROUPINGS
Tropical
Africa

South
America

Ceylon
China
India
Indonesia
Korea
Malaysia
Nepal

Burundi
Chad
Zaïre
Ethiopia
Ghana
Ivory Coast
Kenya

Argentina
Bolivia
Brazil
Chile
Colombia
Ecuador
Paraguay

Pakistan
Philippines
Singapore
Thailand
Viet-Nam

Mali
Rwanda
Senegal
Tanzania
Togo
Upper Volta
Zambia

Peru
Venezuela

Central America
and the
Caribbean
Costa Rica
Guatemala
Guyana
Honduras
Jamaica
Mexico
Trinidad and
Tobago

Middle East
and
North Africa
Iran
Lebanon
Morocco
Sudan
Tunisia
Turkey
Egypt

other than taxable capacity. Hence, it would not seem appropriate to
include these regional effects when making tax effort comparisons.
The objective of this section is to determine the existence of a
regional effect on the tax ratio, while allowing for intercountry differences in the agricultural and mining shares. In this context, the effect
of region may operate in either or both of two ways. First, even with
identical marginal impacts of Ny and Ay> taxable capacity may be higher
or lower in a given region, i.e., the intercept or constant term in the
estimating equation may vary among regions. Second, the marginal
impact of each of the two independent variables may also vary among
regions, that is, the regression coefficient of Av and Ν y may be different
for each region.
To test the first of these hypotheses, five dummy variables are
introduced:
VI — 1 if Asia and the Far East, 0 otherwise;
V2 — I if tropical Africa, 0 otherwise;
V3 = 1 if South America, 0 otherwise;
V4 — 1 if Central America and the Caribbean, 0 otherwise;
V5 = 1 if the Middle East and North Africa, 0 otherwise;
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A general equation may be written as :

(16)
Note that, in order to derive a determinant solution, one region must be
omitted (tropical Africa in this case) from the estimating equation. The
following result is derived.
T/Y = 21.37 - 0.15884,** + 0.21777V* - 4.255Ki** - 4.959K3**
(9.745) (4.087)
(2.955)
(3.096)
(3.012)
- 6.536ÏV* - 2.107K5
(3.765)
(1.293)

(R2 = 0.552)

(16a)

These results, even given the arbitrary nature of the country groupings,
confirm the suspicion that a regional effect on the tax ratio is operative.
Specifically, the effect of allowing for region in the basic model is to
increase the adjusted explained variation by a statistically significant
amount, from 0.411 to 0.552.46 The significance tests for the partial
regression coefficients of the dummy variables may be interpreted as
tests of the significance of the distinction between region / and the
omitted region, tropical Africa. Therefore, it may be concluded that,
after allowing for the effects of the mining share and the agricultural
share, the expected tax ratios in Asia and the Far East, South America,
and Central America and the Caribbean regions are significantly lower
than that in the tropical Africa region. Central America and the Carib46
The significance test for the overall effect of region involves computing an
F statistic on the ratio of the mean square among regions to the residual
variance
2
in the regression equation. The variation among the five intercepts (σ ) is

th

where Ni — number of countries in the / class and

The resulting F value of 4.98 is highly significant. See Daniel B. Suits, "Use of
Dummy Variables in Regression Equations," Journal of the American Statistical
Association, Vol. 52 (1957), pp. 548-51.
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bean region also shows an expected tax ratio that is, ceteris paribus,
significantly lower than that in the Middle East and North Africa region
(TableS).
TABLE 5. FIVE GEOGRAPHIC REGIONS: DIFFERENCES IN EXPECTED TAX RATIOS,
GIVEN THE EFFECTS OF THE AGRICULTURAL AND MINING SHARES
Difference From

Region
Asia and the
Far East
Tropical Africa
Central America
and the
Caribbean
Middle East and
North Africa
South America

Expected
Tax
Ratio

Asia
and the
Far East

17.12
21.37

...
4.25*

Central
Middle
America East and
Tropical and the
North
Africa Caribbean
Africa

South
America

-4.25*
...

2.29
6.54*

-2.14
2.11

+0.71
+4.96*

14.83

-2.29

-6.54*

...

-4.43*

-1.58

19.26
16.41

2.14
-0.71

-2.11
-4.96*

4.43*
1.58

...
-2.80

2.80

Equation (16a) may be interpreted as describing a different estimating equation for each region, with the intercept for the / th region
equation being (21.37 + c¿ ; -K.¿). The respective regional equations
follow.
Asia and the Far East
f/Y = 17.12 - 0.1588^ + 0.2177NV
Tropical Africa
f/Y = 21.37 - 0.1588^ + 0.2177M,
Central America and the Caribbean
f/Y = 14.83 - 0.1588^ + 0.2177 Nv
Middle East and North Africa
f/Y = 19.26 - 0.1588^L + 0.2177Ny
South America
f/Y = 16.41 - 0.1588,4, + Q.2177Ny
One of the constraints imposed in the foregoing analysis is the
assumption that the partial effects of the two independent variables on
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the tax ratio will be constant across regions, i.e., only the intercept
is adjusted for a regional effect. It is possible, however, that these partial
effects vary among regions. To test the hypothesis that such a regional
effect is operative, a set of dummy interaction terms is introduced. To
do this, two new variables, Za and Z2, are created such that
Zitj = Vi(Ny)j

J = 1, 2, . . . , 49,

ι = 1, 2, . . . , 5

(17)

Z20- -- Vi(Ay)j

J = 1, 2, . . . , 49,

/ = 1, 2, . . . , 5

(18)

where K¿ = 1 if country / is located in region 1, and where V \ = 0,
otherwise. The general form of the estimating equation (see
equation (16)) becomes

(19)
where again the tropical Africa region is omitted. For region 1, the
adjusted equation becomes
T/Y =(a + d) + (¿! + </0Ν Ή + (62 + huAy,

(20)

where the significance of cl may be interpreted as in equation (16a),
and the significance of dl and h± as indicating whether there is a difference in the marginal effect of the mining and agricultural shares,
respectively, on the tax ratio as between region 1 and the omitted region.
In carrying out this analysis, the two possible interaction terms are
added in turn to equation (16). If the adjusted determination coefficient
is not significantly greater than 0.552, the hypothesis that a regional
interaction effect exists is rejected. The results obtained here show that
neither of the regional interaction terms increases the explained variance
beyond 0.506. In each case, the loss in degrees of freedom outweighs
the increase in total explained variation. Therefore, the hypothesis is
accepted that the marginal impact of the two independent variables
on the tax ratio does not vary among regions. It should be noted, however, that the regression coefficients and significance levels of the
explanatory variables, particularly of Ay, change substantially, suggesting that a regional factor affects the relationship between the agricultural
share and the tax ratio, as shown in equation (13).
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IV. Summary and Conclusions
STATISTICAL RESULTS
The conventional wisdom of tax ratio and tax effort analysis holds
that the tax revenue share of GNP in developing countries is a function
of the stage of development and the openness of the economy. The
basic format of the analysis here does not differ markedly from this
hypothesis, i.e., the expected tax ratio (or taxable capacity) is still
hypothesized to be higher in countries where development has proceeded
to a higher level and where the size of the foreign trade sector is
larger. Another general factor, the composition of income, is added on
the grounds that different economic sectors have different taxable surpluses, and, therefore, the sectoral composition of income, as well as the
level of income, affects taxable capacity. However, a simple analysis
of the interdependency among proxy measures for these general factors
reveals an overlapping that prohibits including the three in an explanatory model. The observed interdependencies do suggest a crude tripartite of the sample: (1) Countries at the lowest stage of development
having a large proportion of income generated in the agricultural sector,
a relatively large subsistence sector, and significantly smaller import
and export shares of GNP. (2) Countries that have achieved a higjier
level of development through the export of oil and minerals. Generally,
the export and import shares of GNP in these countries are significantly
higher than in other countries. (3) Countries that have achieved a
higher level of development but less through the growth of oil and
mineral exports than through import substitution and the growth of
nonmining export products. These countries also tend to be more
"open" than those at lower stages of development but less "open" than
the countries in the latter group.
This framework of analysis permits the use of sectoral components
of income to allow for these differences. The agricultural share of
income is significantly and negatively related to the tax ratio, reflecting
the expected negative relationship between taxable capacity and stage
of development. The mining share of income (and implicitly, via intercorrelation, the export ratio) is positively and significantly related to the
tax ratio, reflecting the higher taxable capacity of countries that have
achieved a higher stage of development through the export of minerals
and oil. By implication, countries that have achieved a higher level of
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development via import substitution and the growth of nonmining
exports have a taxable capacity greater than the countries at the low
stage of development, but less than those with large mining shares of
income.
This model provides a perspective in which the effects of overlapping
dimensions of an economy and their combined effects on taxable
capacity are recognized. Moreover, the use of this framework results
in a higher explained variance than have other recent analyses. However, two final limiting factors must be considered, since these conclusions are based on a cross-section analysis. First, this technique enables
inferences as to how intercountry differences in the tax ratio respond to
intercountry differences in selected variables. It may or may not be
useful for inferring the responsiveness of a given country's tax ratio to
changes in economic structure. Second, while the model appears to fit
current circumstances, it may not be appropriate at some point in the
future. For example, the high taxable capacity in Zambia and Zaïre
are a direct result of high copper prices, and a drastic decline in these
prices may well impair the relatively high tax base existing in these
countries. However, this general criticism is not necessarily damning,
as the basic hypothesis will remain that taxable capacity is a function
of taxable surplus, even though the estimating equation may need reformulation to account for time changes in the sectoral location of this
surplus. Finally, it is shown above that a part of the residual term is
systematically associated with geographic location, possibly reflecting
an intraregional homogeneity in public service preference patterns and
a tax policy demonstration effect among neighboring countries in the
same region.
TAX EFFORT

COMPARISONS

To use such a model for making tax effort comparisons requires a
number of assumptions that are covered in some detail in the manuscript. A comparison of tax effort as derived from this stochastic process
is presented in Table 2. The rankings obtained, while not differing
significantly (statistically) from the results of the other tax effort studies
cited, do reflect substantial adjustments, e.g., countries with high mining
shares have, with the present formulation, a lower ranking in tax effort
because of the explicit consideration of the greater taxable surplus.
The higher explained variance in the present study compared with the
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Lotz-Morss work suggests that a part of the residual tax effort term in
their analysis was systematically related to the sectoral composition of
income. Moreover, it is shown in this study that a significant regional
bias exists in the tax effort ranking.
This study focuses on the question of tax effort comparisons. It could
as well have taken the objective of explaining tax ratio variations and
ignored tax effort rankings; however, such rankings still would have
been implied. The approach has been to carry the tax effort methodology
to its logical conclusion and to analyze the results, while at the same
time it is hoped that it provides a complete discussion of limitations and
implied assumptions. The user of such comparisons would do well to
examine in some detail the restraining assumptions inherent in the
exercise. While the importance of being cautious in accepting such
assumptions should be stressed, it would be impracticable to discard
completely the idea of developing objective tax effort criteria. Tax
effort comparisons will continue to be made, and a method using simple
tax/GNP ratios gives markedly different results—it may be argued
persuasively on an a priori basis markedly worse results—than does a
method that makes adjustment for taxable capacity. While the regression approach presented may not be the only alternative to a simple
tax/GNP ratio comparison, it is—at least conceptually—an attractive
option.

APPENDICES
I. Note on Sources of Data
Fiscal data have been taken mainly from government sources, such as budget
documents or reports of the comptroller general. Where fuller coverage was
found in other official documents, e.g., central bank reports, they were used.
Sometimes, where consolidated government sector accounts were not readily
available directly from published official sources, unpublished (nonconfidential)
figures supplied to the Fund have been taken.
GNP data have been taken mainly from the United Nations, Statistical Office,
Yearbook of National Accounts Statistics, and the International Monetary Fund,
International Financial Statistics (IPS). In some cases, unpublished estimates
available in the Fund have been used. For Burundi, Chad, Mali, Nepal, Pakistan
(first period), Rwanda, Senegal, Somalia, the Sudan, Tanzania, Togo, and Upper
Volta, only figures for the gross domestic product (GDP) were available. For all
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other countries, GNP figures have been used. Data on the shares of different
production sectors in GDP have also been taken mainly from United Nations
sources, but certain other sources have been resorted to for a few countries.
Data on imports and exports have been taken mainly from the IPS.
The main limitation in relation to the tax data is that local governments could
not be covered in all cases. Aside from this, the tax figures for different countries
are comparable. But, as regards national income data, more than one source
has had to be used. This means that the comparability of estimates, which are
in any case subject to well-known limitations, is further reduced. This limitation
should be kept in mind throughout.

II. Interpretation of the Constant in Equation (13)
Equation (13) in the text may be restated for reinterpretive purpose. Since the mining
share (Ny), the agricultural share (Ay), and the combined share of all other sectors add
to 100 per cent, a determinant solution may be obtained from either

(21)
or,

(22)
where the T/Y will be identical.
Simplifying equation (22), it is possible to derive

(23or,

(24)
From equation (13), it is now possible to derive the coefficients of equation (22) as

(25)
where
Zy = GNP share of all other sectors.
It should be noted that

and

from equations (22) and (25) are the same

as for equation (13), but 0.1495 may now be interpreted more literally as the tax ratio
change that accompanies a one-unit change in income originating in all other sectors.
The nature of the implied total income increase and reduction in the agricultural and/or
mining shares may be deduced from equation (25).
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Analyse de l'effort et de la pression fiscale
par la méthode de régression
Résumé
Cette étude présente une analyse systématique comparative de la
pression fiscale dans les pays en voie de développement. Elle a pour
objet principal 1) d'établir en détail les hypothèses nécessaires, et les
limites inhérentes à une analyse permettant d'effectuer des comparaisons
valables sur l'effort fiscal entre plusieurs pays et 2) de fournir une
analyse statistique qui, en fin de compte, devrait permettre d'établir un
ensemble d'indices de l'effort fiscal. Les données fiscales utilisées portent
sur la période 1966-68 et ont été rassemblées par le Département des
Finances Publiques du Fonds Monétaire International, en général, à
partir de sources officielles telles que les documents budgétaires ou les
rapports du Ministère des Finances.
La partie théorique de cette étude comprend une appréciation critique
des travaux déjà consacrés à ce sujet, un examen détaillé des hypothèses
implicites et explicites nécessaires à la formulation de conclusions en
matière d'effort fiscal à partir d'une analyse stochastique des pressions
fiscales que l'on rencontre à l'heure actuelle dans différents pays. Elle
traite également des problèmes économétriques apparemment liés à ce
genre d'analyse.
Le modèle statistique mis au point dans cette étude ne diffère pas
sensiblement de ceux repris dans les analyses antérieures. Le niveau de
développement économique auquel est parvenu un pays, habituellement
mesuré par le revenu par tête - et l'importance du commerce extérieur
représentée dans une certaine mesure par la part respective des importations et des exportations dans le revenu national - ont servi jusqu'ici
à expliquer les variations de la pression fiscale d'un pays à un autre.
Le modèle utilisé ici fait intervenir trois facteurs fondamentaux de la
capacité contributive d'un pays, à savoir le niveau de développement
économique, l'importance du commerce extérieur, et la composition
sectorielle du revenu national. Ce dernier critère est établi en fonction
de la part du revenu national imputable aux industries extractives, vu
le potentiel fiscal plus élevé qu'offre ce secteur. En outre, le niveau
de développement est mesuré en fonction de la part du secteur agricole
dans le revenu national. Une simple analyse des corrélations montre que
lorsque ces deux dernières variables sont comprises dans le modèle, il
n'est pas possible de déterminer quelle est à elle seule l'importance du
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commerce extérieur. Les résultats statistiques confirment les prévisions,
à savoir qu'il existe une relation significative et positive entre la part
du secteur des industries extractives et la pression fiscale, tandis que la
relation entre la pression fiscale et l'importance du secteur agricole est
significative mais de sens contraire. Au surplus, l'explication donnée
couvre une marge plus grande de la variation que si l'on avait utilisé
les variables habituelles du revenu par tête et du degré d'ouverture de
l'économie.
Pour tirer des conclusions en matière d'effort fiscal, la valeur
estimative de la pression fiscale pour un pays donné, dérivée de
l'équation 13 et des parts du PNB imputées au secteur agricole et à
celui des industries extractives, sert à estimer la capacité contributive.
La pression fiscale effective, exprimée en pourcentage de la capacité
contributive, est retenue comme mesure de l'effort fiscal. Le tableau 2
donne les estimations de la capacité contributive et de l'effort fiscal
des pays en voie de développement, ainsi que la position relative
occupée par chaque pays.
Cette étude se termine sur une analyse régionale menée à partir
d'un ensemble de variables géographiques fictives. Bien que les
regroupements par pays soient assez sommaires, la marge de variation
expliquée augmente de façon sensible. Ceci suggère qu'il existe un
facteur régional dans les variations de la pression fiscale entre les divers
pays. Les résultats montrent qu'après avoir éliminé ce facteur dans les
parts de revenu national imputables au secteur agricole et à celui des
industries extractives, la pression fiscale «escomptée» ou «prédite» est
sensiblement plus élevée en Afrique tropicale qu'en Extrême-Orient,
en Amérique du Sud et en Amérique centrale.

Un estudio del esfuerzo tributario y de la presión
fiscal mediante el análisis de regresión
Resumen
En este estudio se presenta un análisis comparativo de los niveles
de tributación en una amplia muestra de países en desarrollo. Concretamente, los dos objetivos básicos son: 1) identificar con cierto detalle
los supuestos necesarios, y las limitaciones inherentes, en un análisis
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que sea capaz de generar comparaciones apropiadas entre los esfuerzos
tributarios de distintos países, y 2) proporcionar un análisis empírico
y, en definitiva, un conjunto de índices de esfuerzo tributario. Los datos
fiscales utilizados se refieren al período 1966-68 y fueron recogidos
por el Departamento de Finanzas Públicas del Fondo, principalmente
de fuentes gubernamentales tales como documentos del presupuesto o
informes del contralor general.
La sección conceptual de este estudio incluye una evaluación crítica
de la literatura anterior sobre la materia, un examen detallado de los
supuestos implícitos y explícitos necesarios para extraer conclusiones
acerca del esfuerzo tributario partiendo de un análisis estocástico de
las presiones fiscales existentes, y un tratamiento de los problemas
econométricos que parecen ser inherentes a esta clase de análisis.
El modelo estadístico elaborado en este estudio no difiere mucho,
en términos generales, de los análisis anteriores. Para explicar las
variaciones en la presión fiscal entre distintos países, los estudios han
solido basarse en la etapa de desarrollo—normalmente medida por el
ingreso per capita—y la dimensión del sector de intercambios con el
exterior—medida en términos de alguna combinación de las proporciones
del ingreso correspondientes a la importación y a la exportación. El
modelo aquí utilizado trata tres determinantes básicas de la capacidad
tributaria de un país, a saber: etapa de desarrollo, dimensión del sector
de intercambios con el exterior, y composición sectorial del ingreso.
Esta última se mide por la proporción del ingreso que corresponda a la
minería, dado que el potencial de margen gravable es más alto en este
sector, y la etapa de desarrollo se mide mediante la proporción del
ingreso que corresponda a la agricultura. Un simple análisis de
intercorrelación indica que cuando esas dos variables se encuentran en
el modelo no hay una medida independiente de la dimensión del sector
de intercambios con el exterior. Los resultados estadísticos son los que
cabía esperar, es decir, la proporción de la minería está relacionada
con la presión fiscal de forma significativa y positiva, y la proporción
de la agricultura es significativa y negativa. Además, se demuestra que
la varianza explicada resulta mayor que si se hubieran utilizado las
variables convencionales de ingreso per capita y grado de apertura.
Para extraer conclusiones acerca del esfuerzo tributario, se toma
como estimación de la capacidad tributaria el valor estimado de la
presión fiscal de un país determinado, sirviéndose de la ecuación (13)
y de las proporciones de la minería y de la agricultura en dicho país.
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La presión fiscal efectiva, expresada como porcentaje de la estimada,
es lo que se toma como medida del esfuerzo tributario. En el Cuadro 2
se muestran para cada país las mencionadas estimaciones de la capacidad tributaria y el esfuerzo tributario, así como la posición relativa
ocupada por cada país.
Finalmente, se realiza un análisis regional con un conjunto de
variables ficticias geográficas. Aunque la formación de grupos es
francamente elemental, se obtiene un aumento significativo en la variación explicada. Esto sugiere que hay un efecto regional en las variaciones de la presión fiscal entre distintos países. Los resultados indican
que una vez incluidos los efectos de las variaciones entre los países
en las proporciones de la agricultura y la minería, la presión fiscal
"esperada" o "pronosticada" es significativamente más elevada en
África tropical que en el Oriente Lejano, Sudamérica, y Centro
América.
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A Theoretical and Empirical Framework
for Analyzing the Term Structure of
Exchange Rate Expectations1
Michael G. Porter *

T

This paper is adapted from a section of the author's unpublished doctoral
dissertation, "International Interest Rate Differentials Interpreted as Behavior Towards Exchange Rate Expectations," submitted to Stanford University
in 1971.

HIS PAPER develops a simple framework for analyzing the expected
future time path of the exchange rate between two countries. It is
clearly a matter of considerable importance to be able to obtain clues
as to expectations regarding not merely the short-run expected value of
the exchange rate but also the expected time path of the exchange rate
over a substantial future period of time. By using the information
embodied in the term structures of interest rates in two countries that
have integrated capital markets, and by making the assumption that
exchange rate expectations are uniform and held with certainty, it is
possible to infer the implicit value of the expected exchange rate for
varying periods into the future. In other words, given that the required
assumptions hold, one can map the term structures of international
interest rate ratios into the implicit expected time path of the exchange
rate between two countries. Relaxation of the assumption of certainty
of exchange rate expectations requires significant modification of the
theory, with foreign exchange "risk" now explaining a portion of the
international yield ratios.
* Mr. Porter, economist in the Financial Studies Division of the Research
Department, is a graduate of the University of Adelaide (Australia) and Stanford
University (California). He formerly taught at Simon Fraser University
(British Columbia, Canada) and visited the University of Essex (England) on a
Canada Council Research Grant in 1969-70.
1
The author is deeply grateful for the comments and suggestions of staff
colleagues and R.I. McKinnon and E. S. Shaw of Stanford University, and to
Douglas Fisher and J. Michael Parkin for their remarks and criticisms at a
seminar at the University of Essex in 1970. He wishes to emphasize that responsibility for the present text is his alone.
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Γ' One interesting aspect of the analysis is that it suggests a way of
analyzing the relative stability of exchange rate expectations under
^alternative exchange rate systems. By comparing the variation in the
term structure of international interest rate ratios over time, it is possible
to obtain quantitative estimates of the variation in the combined value of
the implicit exchange rate expectations and foreign exchange risk
premiums, by time horizon, as these estimates are obtainable regardless
of the exchange rate system in operation. However, for the approach to
be meaningful, the assumption of integrated capital markets, and of
market-determined interest rates, must be satisfied—assumptions that
may hold for very few countries. In particular, it is required that there
be no factors such as divergent tax rates that might lead to interest rate
differentials between countries. EurtlieoDQre., interest rates must respond
to exchange rate expectations, and not vice versa. This latter condition
requires, among other things, that yields not be controlled by the
authorities—a situation that will be particularly unlikely at the short
end of the market.
The second part of this paper is an empirical analysis of the term
structure of Canadian-U. S. interest rate ratios. The approach developed
is essentially exploratory, and consequently the empirical results should
be treated with great caution. Bond yield ratios, by maturity, are examined and discussed in relationship to the theory on exchange rate expectations. Several, rather primitive, models of the formation of these
exchange rate expectations are tested and found to be moderately satisfactory and interesting for periods of both flexible and fixed exchange
rates. The predictive power of the exchange rate expectations implicit
in the term structure of yield ratios is also tested, the conclusion being
that for Canada, over the period of flexible exchange rates, the market
had some limited ability to predict exchange rate changes over two-year
periods but not for other time horizons.

Part I
THE MODEL
The basic idea is simple and amounts to a restatement of the interest
rate parity theory,2 except that we shall not be dealing with the explicit
- See, for example, John Maynard Keynes, A Tract on Monetary Reform
(London, 1923), pp. 115-39. A review of the recent literature may be found in
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forward exchange market but with the implicit forward market as
revealed in interest rate differentials between the two countries. The
essential point is that we assume, as a condition of equilibrium, that
there is equality in the expected "total" yields from investing in
rc-period bonds in two countries having integrated capital markets but
different currencies. If nominal bond yields of maturity η differ between
countries, then the assumption of equal expected total yields immediately gives the implicit value of the expected exchange rate. By varying
the maturity we obtain values for the implicit expected exchange rate
for a range of time horizons.
The algebraic statement is as follows:

(D
where R^t9 R%t are the yields on «-period bonds denominated in the foreign
and domestic currencies, respectively, at time period t.
Kf+n is the expected price at the end of η periods (i.e., expected exchange
rate) of one unit of W's currency in terms of X's currency.
It is possible to express the expected change in the exchange rate
over a time horizon of η periods as a function of the current market
rates for one-period forward exchange contracts over the next η periods.
To demonstrate this, it will be useful to apply the framework developed
for the one-country analysis of the term structure of interest rates.*
Suppose that we define the current market rate in country X, for
one-period loans for any future period, say, period n, as follows:

(2)
This definition provides us with a measure of the implicit one-period
forward interest rate for period n, as rn. is the rate necessary to equate
the total expected yield from both n—l and η-period bonds over an
η-period time horizon. By deriving a similar relationship for country W,
and dividing, we obtain the following:
(3)
Lawrence H. Officer and Thomas D. Willett, "The Covered-Arbitrage Schedule:
A Critical Survey of Recent Developments," Journal of Money, Credit and
Banking, Vol. II (1970), pp. 247-57.
3
See J. R. Hicks, Value and Capital (Oxford University Press, Second Edition,
1946), pp. 141-52; David Meiselman, The Term Structure of Interest Rates
(Englewood Cliffs, N. J., 1962).
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By substituting (1) into (3)—for both periods η and η — 1—we
obtain
(4)

where £,fis the implicit expected change in the exchange rate in period n.
Suppose that we also write (2) in the following form: 4

(5)
We may now obtain the following relationship:

(6)

i.e.,

This last result demonstrates that the international yield ratio on
bonds of maturity η can, under the ideal conditions specified above, be
interpreted as the geometric mean of the compounded expected changes
in the exchange rate over the next η periods. In equilibrium these
expected exchange rates would correspond to the forward exchange
rates, given that the forward market was developed for such a wide
range of maturities.
To summarize, if expectations are uniform and held with certainty,
and if market equilibrium prevails, we can infer the expected exchange
rate for varying periods into the future from the ratio of international
bond yields of various maturities. The assumption is that the equilibrium
yield ratios that are observed at the end of a particular day can be
equilibrium yields only if the differentials are consistent with exchange
4

We may write (2) as follows:

χ
x x
Now Ro — 0, since zero-period loans do not involve interest, and R\ — n,
since the current forward rate for a one-period loan will equal the actual market
one-period rate. By substituting (2), the above expression may be written

which is equivalent to (5) above.
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rate expectations. The best way to illustrate this is through some examples of particular states of expectations, with the term structure of yield
ratios and the implicit expected exchange rate path being shown side
by side. (See Table 1.) These examples are useful illustrations of the
sort of information that could, ideally, be extracted from international
term structures of interest rates.
In Case 1 interest rates are equal in the two countries, for all maturities up to n, the implication—in terms of our model of certain exchange
rate expectations—being that the exchange rate is expected to remain
stationary at its current "spot" value over the next η years.
In Case 2 it is expected that in the next period, t + 1, the exchange
rate will move to a new value, Kten, at which value it will remain for all
η periods into the future. 5 The interest rate differentials between the two
countries reflect this expectation, since they diminish with maturity.
This diminution with maturity, 77, is accounted for by the fact that the
yield differential is compounded for η periods, and hence the expectation of a once-and-for-all shift to a new, stable exchange rate value
reflects itself in diminishing yield differentials between the countries as
the maturity of the bond increases.
In Case 3 the exchange rate is expected to depreciate or appreciate by
a steady percentage each year. Thus, a constant yield differential between
countries of, say, 1 per cent on all maturities implies an expected steady
rate of change in the exchange rate of 1 per cent per annum.
Case 4 is particularly interesting, since it illustrates an expectation
of a gradual convergence to a new, stationary value of the exchange
rate. We see the expected exchange rate moving smoothly from its spot
value and converging, asymptotically, to its new equilibrium value. The
consistent term structure of yield ratios is the humped pattern indicated
in the graph in Table 1.
Table 2 gives a numerical example of Case 4 with the interest rate
differentials being 0.5 per cent, 1 per cent, and 0.7 per cent for oneyear, two-year, and three-year bonds, respectively. The implied total
expected changes in the exchange rate for one-year, two-year, and threeyear time horizons are 0.5 per cent, 1.9 per cent, and 2.0 per cent,
respectively—implying that the exchange rate is expected to change by
0.5 per cent in the first year, 1.4 per cent during the second year, and
0.1 per cent in the third year. Thus, there is expectation of a gradual,
5

If a = 0, then we obtain Case 1 as a special example of Case 2.
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TABLE 1. FOUR CASES SHOWING GRAPHIC RELATIONSHIP BETWEEN THE TERM
STRUCTURE OF INTERNATIONAL INTEREST RATE RATIOS 1AND THE EXPECTED
TIME PATH OF THE EXCHANGE RATE

Case 2 : Expected change of the exchange rate to a new level
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TABLE 1 (concluded). FOUR CASES SHOWING GRAPHIC RELATIONSHIP BETWEEN THE
TERM STRUCTURE OF INTERNATIONAL INTEREST RATE RATIOS
AND THE
1
EXPECTED TIME PATH OF THE EXCHANGE RATE

Case 4: Expected asymptotic convergence to a new value of the exchange rate

1

It is assumed that η > 1, where the unit is the shortest quoted maturity. The letter
e represents the base of natural logarithms.
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TABLE 2.

Maturity of
Bond m
Years, η

1
2
3

CASE 4, SHOWING EXPECTED ASYMPTOTIC CONVERGENCE OF THE
EXCHANGE RATE TO A NEW VALUE OVER THREE YEARS

K

nt

4.5
6.0
6.7

(per cent)

Compounded
Ratios

Expected Change
in Exchange Rate
Over η Periods
(per cent)

1.005
1.019
1.020

0.5
1.9
2.0

Knt

4.0
5.0
6.0

if uneven in this instance, adjustment of the exchange rate to a level
that is 2 per cent different from its current spot value.
APPLICATION TO FIXED AND FLEXIBLE EXCHANGE RATE SYSTEMS
The foregoing analysis is, at first sight, more applicable to systems of
flexible exchange rates than it is to fixed exchange rates. However, even
though an exchange rate is "fixed," the consensus of expectations in
the market may be for a move in the par value of the exchange rate.
In particular, it may be interesting to see to what extent, and how far in
advance, particular devaluations that occurred had been implicit in the
corresponding international term structure of interest rates. Additionally,
1
it may be interesting to see the extent to which the exchange rate is
expected to move within the "band" around the par value. The wider
the band, the greater the scope for the application of the term-structures
technique to fixed exchange rate systems. Whereas the explicit forward
exchange market may indicate the expected exchange rate in the very
short run, the term-structures approach can be used for more distant
time horizons and for determining the path of adjustment that may be
expected.
CANADIAN EXAMPLES OF THE FOUR CASES
The degree of integration of Canadian and U. S. capital markets makes
the study of Canadian-U.S. Government bond yield ratios, by maturity,
of interest in this context. Instances of all the four classes of yield ratios
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cited above have been observed for Canadian-U. S. yield ratios.6 Case 1
(stationary expectations) occurred frequently in 1955 and 1956,
although, interestingly enough, not in the period of fixed rates, 1962-70;
Case 2, with a > 0 (expected once-and-for-all depreciation of the
exchange rate to a new level), was observed in the second and third
quarters of 1959; Case 3 (constant expected rate of change in the
exchange rate) has occurred with great frequency throughout the last
two decades. However, many factors may contribute to the yield ratio
curve being flat, as depicted in Case 3. For example, taxation and foreign exchange risk may cause a pattern of constant differentials.7 Case
4, with a > 0 (expectations of asymptotic depreciation), was observed
early in 1954 and in 1957. More recently, in 1970, examples of Case 4,
with a < 0 (asymptotic appreciation), have been observed in the
6
The data referred to were obtained from the sources listed below. These
same data were used in the econometric work discussed below.
a. Interest rates. We examined the yields on Canadian and U.S. Treasury bills
and bonds. (The U. S. Treasury Bulletin monthly yield curves and treasury bill
quotations provided the basic U. S. data. Canadian data are from the Bank of
Canada, Statistical Summary.) Quarterly, end-of-month, quotations were obtained
for a range of maturities in both countries, and these yields were then plotted,
one graph being drawn for each time period. A continuous curve was then drawn
and used to obtain theoretical yields of securities of identical maturity for both
countries. In some instances the theoretical yields obtained were sensitive to the
manner in which the curve was drawn; however, the errors are likely to have
been small in relation to the interest rate differentials. The three-month data are
not completely satisfactory, since the Canadian Treasury bill market is less highly
developed than the bond market.
b. Exchange rates. The absence of published daily exchange rate quotations led
us to use the average monthly quotations from the Bank of Canada, Supplement
to the Statistical Summary. However, the daily quotations from the internal
records of private banks were also used. (Herbert G. Grubel, Forward Exchange,
Speculation, and the International Flow of Capital, Appendix A, pp. 167-82,
Stanford University Press, 1966.) Grubel's data commence in 1955; in the results
using exchange rate data over the period 1953-60, the monthly average data were
used for 1953-54 and the Grubel data for 1955-60. Estimating the same regressions using only the monthly average data does not significantly change any of
the results. This is so because changes in the monthly average of daily quotations
are close approximations to the changes in the end-of-month quotations over the
same periods.
7
Actual, or anticipated, taxation of foreign assets and liabilities can cause
yields to diverge between countries for reasons that may have little to do with
exchange rate expectations. This particular complication is unlikely to have been
important for Canada in the period of flexible rates (see Gerald K. Helleiner,
"Connections Between United States' and Canadian Capital Markets, 1952-1960,"
Yale Economic Essays, Vol. 2, Fall 1962, pp. 351-400), although it may have
been important since December 1960, the date on which the Canadian Government introduced a 15 per cent withholding tax on interest paid on foreign holdings
of provincial and government bonds.
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months prior to and after the flotation of the Canadian exchange rate
in 1970. Thus, there is at least superficial evidence that the termstructures approach is of interest. However, as previously mentioned,
foreign exchange risk and taxation differences, for example, may make
direct use of such curves questionable.
'V ..,

RELEVANCE TO THE CRAWLING PEG
In principle, the term-structures approach should indicate the expected
speed and the extent of movements in the exchange rate under the
crawling peg system. If there were complete certainty that the maximum
allowable rate of adjustment of the exchange rate would not be changed,
this would set bounds on the term structure of the relevant international
interest rate ratios. If there were a firm expectation of the exchange rate
moving a total of 6 per cent over a three-year period, this would show
up, approximately, as a yield differential of 2 per cent between the
three-year bond yields in the two countries. Consequently, the fact that
the exchange rate is not allowed to move by more than, say, 2 per cent
a year does not prevent expected changes of greater magnitude revealing
themselves in the market at a point in time.
THE EFFECT OF EXCHANGE RATE UNCERTAINTY ON THE TERM STRUCTURE OF YIELD DIFFERENTIALS

By its very nature, uncertainty as to the expected time path of the
exchange rate is a difficult element to incorporate into the analysis.
Nevertheless, it is possible, using an approach similar to that adopted
by Markowitz 8 and Tobin,9 to gain some feeling for the way in which
uncertainty, or foreign exchange risk, will manifest itself in the term
structure of international yield differentials. The approach summarized
here, and developed more fully in the Appendix, is given increased
plausibility by the fact that statistical estimates of the impact of foreign
exchange risk show that a proxy for foreign exchange risk, as defined
below, does help to explain yield ratios, the degree of significance of
the risk coefficient increasing with the maturity of the bonds in question.
8

Harry Markowitz, Techniques of Portfolio Selection (New York, 1959).
J. Tobin, "Liquidity Preference as Behavior Towards Risk," The Review of
Economic Studies, Vol. XXV (February 1958), pp. 65-86.
9
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The method adopted is to assume that there is a debtor country, X,
whose capital market is small in relation to the world capital market, W,
and that the equilibrium bond yield in X is dictated by the market conditions in W, but that yields in X and W are not necessarily equal,
because investors in W adjust for three main factors : ( 1 ) exchange rate
expectations; (2) foreign exchange risk; (3) the correlation (or interdependence) between yields in the two countries.10
-^Factor (1) has been discussed in an earlier part of the paper. Factor
(2) says that, quite apart from expectations of a particular movement
in the exchange rate, there is a risk of fluctuations in the exchange rate.
If we assume that lenders in W are averse to risk, this will cause a yield
differential between securities in X and W to compensate for the risk.
The size of the risk premium will depend on the amount of risk that is
perceived by the lenders in W, as well as on the extent of their aversion
to risk.
Factor (3) adjusts yield differentials for the extent to which yields in
X and W have been correlated over time. If the yields have been only
weakly correlated, then, given the "own" variances of X and W yields,
the mixed portfolio of X and W offers lower risk, since the fluctuations
in the yields of X and W will tend to offset each other. On the other
hand, if the yields in X and W have been highly correlated, the mixed
portfolio is correspondingly less attractive, and this will tend to cause
larger differentials than would appear otherwise.
Because of the difficulties involved in obtaining a time series of correlation coefficients, factor (3) has not been introduced into this paper.
However, statistical tests incorporating a (admittedly arbitrary) measure
of foreign exchange risk are included in the empirical tests of the formation of interest rate ratios under flexible exchange rates.
CORRELATION OF CANADIAN AND U.S. YIELDS
Before discussing the formation of exchange rate expectations, it will
be useful to examine briefly the connections between U. S. and Canadian
yields over periods of differing exchange rate regimes. To obtain some
idea of the extent to which the United States and Canada have interdependent capital markets, correlation matrices of yields are given in
10
The analysis requires that country X borrow from country W, and the results
would have to be modified if it is assumed that X is a creditor country.
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Table 3, for both flexible and fixed exchange rates.11 The diagonal
elements indicate the correlation of the yields on matching maturities in
the United States and Canada; the off-diagonal elements refer to correlation between yields of differing maturities. Looking down a column
enables us to determine the Canadian maturity whose yield is most
highly correlated with the yield of a particular U.S. maturity. The
TABLE 3. CORRELATION COEFFICIENTS OF CANADIAN YIELDS (1 + K)
WITH U. S. YIELDS (1 + Rf*)9 WHERE ij = 3 MONTHS AND
1, 2, 3, AND 10 YEARS
^\^ United States
Canada^\^

3 Months

1 Year

A.
3 months
lyear
2 years
3 years
10 years

0.877
0.875
0.870
0.862
0.820

3 months
lyear
2 years
3 years
10 years

0.754
0.779
0.773
0.789
0.808

2 Years

3 Years

1953-60, Flexible Exchange Rates
0.878
0.901
0.890
0.877
0.892
0.885
0.876
0.898
0.897
0.864
0.884
0.888
0.842
0.868
0.883
(Average, 0.877)

B. 1962-68, Fixed Exchange Rates
0.774
0.789
0.775
0.812
0.827
0.820
0.819
0.838
0.836
0.835
0.855
0.852
0.861
0.885
0.886
(Average, 0.824)

10 Years
0.856
0.848
0.871
0.878
0.936

0.776
0.818
0.844
0.865
0.930

11
The Canadian exchange rate was floated in October 1950. We have chosen
to focus on interest rate differentials from 1953, on the grounds that until 1953
the Canadian short-term security market was extremely thin (R. M. Macintosh, "Broadening the Money Market," Canadian Banker, Autumn 1954)
and that interest rates were pegged in the United States up until the 1951 accord.
Over the period 1953-60, the effect of taxation policy in the United States and
Canada on the yield differences on government bonds is regarded to have been
negligible (Helleiner, op. cit.). In December 1960 the Canadian Government
introduced a 15 per cent withholding tax on interest paid on foreign holdings of
provincial and government bonds, and in 1961 the Government began to intervene
actively in the foreign exchange market, in contrast to its passive role in the
previous decade. For these reasons, our end point for the series of interest rate
differentials was chosen as December 1960, thus providing us with the period
1953-60, a period that was relatively free from large-scale intervention in either
the securities or foreign exchange market. (For an up-to-date survey of Canadian
monetary policy over the whole period, see Gordon Boreham, Eli Shapiro, Ezra
Solomon, and William L. White, Money and Banking: Analysis and Policy in a
Canadian Context (Canada, 1969), pp. 748-73, and Bank of Canada, Annual
Reports, 1950-69. Paul Wonnacott, The Canadian Dollar, 1948-1962 (University
of Toronto Press, 1965), is also a useful reference. An excellent and comprehensive econometric study of the Canadian economy may be found in Rudolf R.
Rhomberg, "A Model of the Canadian Economy under Fixed and Fluctuating
Exchange Rates," The Journal of Political Economy, Vol. LXXII (February
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notable feature is not so much the ranking of magnitude but the fact
that (a) within each period the coefficients are high and remarkably
similar across maturities, and (b) there is little difference in the correlation coefficients between the periods of differing exchange rate regimes.
The matrices in Table 4 show the correlation coefficients of differing
maturities of Canadian-U. S. yield ratios. Our hypothesis regarding the
yield ratios for particular maturities is that they embody exchange rate
expectations and foreign exchange risk premiums for particular time
horizons. The matrices in Table 4 reveal that, on average, there was
TABLE 4.

CORRELATION COEFFICIENTS OF

WITH

, WHERE

/, y = 3 MONTHS AND 1, 2, 3, AND 10 YEARS
N/

3 Months

3 months
lyear
2 years
3 years
10 years

1.000
0.759
0.625
0.506
0.261

3 months
lyear
2 years
3 years
10 years

1.000
0.913
0.823
0.875
0.599

1 Year
A.

3 Years

1953-60, Flexible Exchange Rates
1.000
0.925
0.861
0.575
(Average, 0.705)

B.

2 Years

1.000
0.945
0.751

1.000
0.847

1963-68, Fixed Exchange Rates
1.000
0.959
0.910
0.730
(Average, 0.809)

1.000
0.907
0.697

1.000
0.675

slightly higher intertemporal correlation under fixed rates than under
flexible rates, the exceptions being at the long end of the maturity scale.
It is clear that more variability in the implicit expected exchange rate
changes was evident under flexible rates than under fixed exchange rates,
but quantitatively the differences are not very great.
An aspect of the correlation matrices in Table 4 that is of particular
1964), pp. 1-31. A study of speculation and exchange rate stability may be found
in William Poole, "The Stability of the Canadian Flexible Exchange Rate, 19501962," The Canadian Journal of Economics and Political Science, Vol. XXXIII
(1967), pp. 205-17.)
The exchange rate was pegged again in May 1962. In order to avoid the
particular effects of the transition to the fixed exchange rate and the uncertainty
attached to the June 1962 election, we have commenced our second period on
July 31, 1962 and continued it to October 1968.

©International Monetary Fund. Not for Redistribution

626

INTERNATIONAL MONETARY FUND STAFF PAPERS

interest is the uniformly high correlation between the one-year, two-year,
and three-year ratios. Thus, in terms of our hypothesis, this implies that
the one-year, two-year, and three-year implicit forward exchange rates
are closely related, in contrast to the relationships between the threemonth and ten-year implicit expectations. One could infer from this that
there is a fairly firm notion of a "medium-term" exchange rate expectation, and that this expectation is rather distinct from the very shortterm, i.e., three-month, and very long-term, i.e., ten-year, expectations.
We will return to this matter when we discuss the regressions of the
actual exchange rates on the implicit expected exchange rates for the
various time horizons.

Part II
THE FORMATION OF EXCHANGE RATE EXPECTATIONS

So far, the term structure of international bond yield ratios, at a point
in time, has been interpreted as embodying exchange rate expectations
for varying future time horizons. The question to be discussed now is
whether these yield ratios can be explained in terms of simple models
of the formation of exchange rate expectations. The approach taken is
to set up quite general models of the formation of exchange rate expectations and to test them for the periods of the alternative exchange rate
systems.
For the period of flexible exchange rates we assume that the yield
ratio of a particular maturity, n, reflects expectations as to the exchange
rate in η periods of time and an allowance for the degree of foreign
exchange risk that is perceived. We make three alternative hypotheses
about the actual form of the expectations function under flexible
exchange rates.
For the period of fixed exchange rates we assume that the risk
premium the market attaches to Canadian dollar yields, as opposed to
U. S. yields, is a function of the difference between the expected level of
Canadian foreign exchange reserves and the "desired" level (the "desired" level being defined as the level at which the risk premium is
zero). We will now consider the two periods and exchange rate systems
separately.
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FLEXIBLE EXCHANGE RATES
Our basic hypothesis is that the Canadian-U. S. yield ratio is explained
by the expected change in the exchange rate and the level of foreign
exchange risk, i.e.,

where K?+n is the exchange rate, in Canadian cents per U. S. dollar, expected in period t + n.
Kt is the spot exchange rate.12
St is the measure of foreign exchange risk.
The expected signs of b and c are positive, since a rise in either Kf+n or
St should cause a rise in the Canadian-U. S. yield ratio.
Kf+n will be represented by three alternative hypotheses, namely,

(A)
(B)
(C)
All these hypotheses are somewhat naïve, in that they assume that past
behavior of the exchange rate is the raw data from which expectations
are formed. It is clearly desirable to have more complete hypotheses;
however, the objective of this study is to show that the hypothesis that
Canadian-U. S. interest rate ratios reflect exchange rate expectations
cannot be completely rejected, and for this purpose the simple models
are adequate.
(A) The first expectations function assigns geometrically declining
weights to past values of the exchange rate, with the value of λ being
determined by the regression procedure, the constraint being the specific
pattern assigned to the weights.13 For tests incorporating (A) and (B)
12
The exchange rate data refer to average monthly figures. The interest rate
ratios were computed using yield curves based on end-of-month data.
13
The following example illustrates hypothesis (A):
If λ = 0.4, the weight given to the current observed value of the exchange
rate (i = 0) is 0.6; the weight for the previous period (/ =2 1) is 0.4 X 0.6 = 0.24
and the weights
for the preceding periods are (0.4) X 0.6 = 0.096, when
ι = 2; (0.4)3 X 0.6 = 0.0384, when / = 3; and (0.6)^ X 0.4 when / = k. The
sum of these weights approaches 1.0 as ι increases.
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we have chosen the period / to be three months, since we are using
quarterly data.
(B) This hypothesis allows a negative coefficient of expectations as
14
a possibility, since Ψ may take negative values.
(C) This function says that people have an expectation that the rate
will return to a "normal" value, and that this value is K*. Thus, for
Canada, if there were a belief that the exchange rate were to return to
15
parity with the United States, then K* would be equal to l.O.
The measure we use for St is the standard deviation of the previous
12 monthly average values of the Canadian-U. S. exchange rate around
their mean, i.e.,

On the basis of the regression results we reject the model incorporating hypotheses (A) and (B) but we do not completely reject (C). The
estimates for the equations incorporating hypothesis (C), "persistent"
exchange rate expectations, are given in Table 5.
The "persistence" hypothesis, (C), cannot be entirely rejected for
maturities other than one year. The coefficients of the foreign exchange
risk variable are positive and significant for maturities of longer than
16
one year. This would appear to indicate that the moderate amount of
fluctuation that did occur in the Canadian exchange rate was not
sufficient to affect short-term yield ratios but was sufficient to cause
adjustment of long-term yields.
If we make the assumption that there were no constant factors
explaining yield differentials, i.e., if a — 1, then we can solve for the
17
implicit values of K*. The results are also given in Table 5, and the
14

This expression may also be written Kt+n ~Kt = Φ (Kt ~ Kt-i) + μ2; i.e.,
the expected change in the exchange rate over the next η periods is equal to
i// times
the change over the last i periods.
15
There have been various references to this sort of behavior. For example,
Rhomberg, in a discussion of the stability of the Canadian flexible exchange
rate (op. cit., p. 5), makes reference to expectations of the exchange rate moving
away
from "unusually high or unusually low" values.
16
We cannot reject the hypothesis of positive serial correlation in the error
terms, and hence our ¿-ratios are biased upward. The presence of positive serial
correlation is not surprising, since acts of policy, such as open market operations,
are likely to account for part of the error terms, and these acts will inevitably be
positively
correlated over time.
17
This assumption would seem consistent with evidence contained in the study
by Helleiner, op. cit.
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CANADIAN-U. S. INTEREST RATE RATIOS AS EXPLAINED BY EXCHANGE
RATE EXPECTATIONS AND FOREIGN EXCHANGE RISK, 1953-60 l
(Hypothesis C)

Maturity

a + bK*

b

c

R2
D-W

3 months

1.1557
(2.12)

0.1568
(2.07)

-0.00165
(0.42)

15.1%
1.22

1 year

1.0939
(1.37)

0.0930
(1.31)

0.00319
(0.86)

7.5%
1.91

2 years

1.1205
(2.06)

0.1225
(2.03)

0.00617
(1.97)

20.6%
0.87

3 years

1.1063
(2.01)

0.1080
(1.90)

0.00686
(2.33)

22.7%
0.91

10 years

1.0551
(1.75)

0.0539
(1.66)

0.00398
(2.35)

21.3%
0.97

1
The figures in parentheses are ¿-coefficients. For the constant term, a + bK*, it is
the number of standard errors from 1.0. St is measured in units of percentage points.
For example, if St = 1, the standard deviation of the exchange rate over the past 12
months was 1 per cent.

Implicit Values for A"*,1 by Maturity
2
(the "persistently" expected value of Κ on the assumption that a = 1.0)
Maturity

K*

3 months
1 year
2 years
3 years
10 years

0.9928
1.0090
0.9835
0.9842
1.0020

1

Kt and K* are measured in Canadian cents per U. S. dollar.
If we hypothesize that a = 1, then from our estimates of (a + bK*) and b we can
solve for K*. These values of K* were computed before rounding the estimates of
(a + bK*) and b.
2

values of K* are seen to approximate 1. This suggests that the market
did reflect expectations of eventual parity with the U. S. dollar.
One might expect the size of the b coefficients to become smaller as
maturity increases, since a given expected change in the exchange rate
will, because of the compounding factor, cause the annual interest rate
to adjust by less, the longer the maturity. Seen in this light the ten-year
coefficient is too large (0.0539), compared with the two-year coefficient
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(0.1225), for example. If the expected adjustment is to take place
immediately, then the ten-year coefficient should be slightly less than
one fifth of the two-year coefficient. However, if the market anticipates
a less than immediate adjustment to the "normal" value, one would
expect this to make the short-term coefficients smaller, since the adjustment will not be complete by the time the security matures. Thus, our
results are consistent with expectations of a gradual path of adjustment
to the "normal" value of the exchange rates.18
FIXED EXCHANGE RATES

The basic hypothesis advanced is that the yield ratios will not equal
1 on account of expectations of (a) movements in the exchange rates,
(b) controls on capital flows,19 and (c) general uncertainty as to the
future value of the exchange rate. These expectations are assumed to
manifest themselves in the yield ratios between the two countries. The
historical paths of the exchange rate clearly will not be the basis for
forming such expectations, since the variability of the exchange rate is
highly constrained and subject to official interference. Our source of
expectations data is to be foreign exchange reserves. Trade figures are
not used, on the grounds that exchange rate stability is not dependent
on trade balance in each period but rather on the ability of a country
to meet the total claims denominated in foreign currency.
The basic hypothesis is

where Rcn, /C*are the Canadian and U.S. yields on η-period bonds;
F?+n is the expected level of reserves in period t + n; F* is the level of
reserves at which U. S. and Canadian yields would be equalized but for
the existence of constant factors that might cause a to be unequal to 1.
The expected sign of b is negative, since the hypothesis is that a smaller
risk premium will be charged by U. S. lenders, the higher the value
off? + n·
18
However, it is clear that a much more complete study would be required
before
anything definite could be said about the adjustment process.
19
The recent economic history of Canada makes item (b) unlikely to be of
any great importance.
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We assume that for a particular state of expectations as to reserves,
characterized by a value for Ff+n, there is a unique interest rate ratio

that is viewed as consistent with the state of expectations. Capital flows
into, or out of, Canada until the Canadian bond yields adjust in such a
way that the desired and actual ratios are the same. Expectations are
assumed to be based on published foreign reserves data (i.e., Ft is the
level of reserves at the end of the month prior to the month from which
yield data were taken), and the capital flows that are caused by those
expectations do not affect published data—a fact that enables us to
avoid the problem of simultaneity.
The alternative hypotheses we try for F?+n are

(A)
and
(B)
These models are similar to those used for the flexible exchange rate
period, the difference being that we do not have a model allowing
expectations of "normal" values for F?.,n.
The hypothesis incorporating (B) could not be rejected, whereas
hypothesis (A) was rejected. The results for (B) are given in Table 6.
The sign of b was negative, as was hypothesized, in all cases, although
for the three-month maturity the coefficient was not significant for any
reasonable confidence level. Since b^ is positive, our finding is that
the value of Ψ, the coefficient of expectations, ranges from —0.32 to
— 0.89, the most significant values being in the range —0.63 to
— 0.89. Consequently, a rise in actual reserves is seen to cause
"expected" future reserves to fall, although less than proportionately.
We find that F* increeases steadily with the maturity of the bonds.
Thus, Ft+n must equal $4.3 billion for yields to be equal for a ten-year
bond, whereas F?+n must equal only about $3.0 billion for yields to be
equal for three-month treasury bills. The suggestion is that it takes a
larger value of expected reserves to bring Canadian long-term yields
into equality with U. S. long-term yields than it does for short-term
yields.
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TABLE 6. CANADIAN-U.S. INTEREST RATE RATIOS AS EXPLAINED
BY
1
EXPECTATIONS OF FUTURE FOREIGN RESERVES, 1962-68
(Hypothesis B)
Equation :

Maturity
3 months
lyear
2 years
3 years
10 years

1.0434
(3.02)
1.0365
(4.13)
1.0279
(3.54)
1.0265
(3.01)

-0.1465
(3.01)
-0.1191
(3.63)
-0.0844
(2.89)
-0.0740
(2.26)

0.0478
(1.17)
0.0755
(2.73)
0.0755
(3.06)
0.0497
(1.80)

1.0255
(4.16)

-0.0594
(2.60)

0.0192
(1.62)

30.4

0.84

45.2

1.56

41.3

1.80

24.9

1.06

27.5

1.97

1

The figures in parentheses are /-coefficients. For the constant term, a — bF*, it is
the number of standard deviations from 1.0.
Implicit Values of Desired Reserves and Coefficient of Expectations
(Reserves are measured in millions of U.S. dollars)
Maturity

Ψ

3 months
lyear
2 years
3 years
10 years

-0.33
-0.63
-0.89
-0.67
-0.32

F*(a = D
2,962
3,065
3,306
3,581
4,301

Over all, the hypothesis does well, in that 25 per cent to 45 per cent
of variation in the yield ratios is explained by the model. Clearly, there
are other exogenous forces affecting both reserves and yields. However,
the force of the foregoing results is that despite these other forces, or
"noise," we still find a significant connection between yield ratios and
our proxy for exchange rate expectations and risk.
YIELDS AS A MONETARY INSTRUMENT?
An obvious criticism of these results is that they may indicate that
Canadian bond yields are used as instruments and are assigned to
external balance, with Canadian yields being increased as the level of
reserves falls. However, it would not appear reasonable, in the Canadian
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case, to view bond yields as an instrument; rather, the amount of open
market sales of bonds and other monetary policies should be viewed as
instruments. Accordingly, the main channel of the authorities for varying the yield differential with the United States is, according to our
hypothesis, through policies that affect the degree of confidence in the
Canadian dollar vis-à-vis the U. S. dollar—our proxy for this degree of
confidence being expected reserves. It is entirely possible that a "tight"
money policy (such as was pursued in 1969) may be largely offset by
capital inflows and trade surpluses, the end result being higher reserves
and lower interest rates relative to the United States—the lower yields
being the result of greater confidence in the Canadian dollar. Thus, the
suggestion is that under conditions of extremely high mobility of capital
interest rates can be varied, indirectly, by affecting exchange rate expectations. In this instance, the traditional relationship between the eventual
changes in interest rates and the degree of tightness of monetary policy
may be reversed, with interest rates rising after acts of monetary ease
and falling after acts of monetary tightness.20
INTEREST RATE RATIOS AS PREDICTORS OF EXCHANGE RATE MOVEMENTS.
CANADA, 1953-60
The previous section attempted to explain yield ratios in terms of
simple proxies for exchange rate expectations and foreign exchange risk.
Another obvious exercise is to see if yield ratios had any predictive
power as to actual future changes in exchange rates over the period of
flexible exchange rates. For estimation purposes, the following equation
has the compounded interest rate ratio as the independent variable.
This predictive test is quite separate from the test of the hypothesis
explaining the yield ratios.

where Kt is the current exchange rate;
Kt+n is the actual exchange rate in η periods' time;
20

This situation is analogous to recent arguments and evidence pertaining to
closed economies. The argument, in the closed economy case (Milton Friedman,
"The Role of Monetary Policy," The American Economic Review, Vol. LVIII,
March 1968, pp. \-Π)^ is that sustained monetary expansion leads, eventually,
to anticipations of inflation, and these anticipations cause nominal interest rates
to rise—possibly above the level ruling prior to the acts of sustained monetary
expansion.
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Rn is the current Canadian yield for government securities of η
periods to maturity;
RnS is the corresponding U. S. yield;
η is both the maturity of the security and the time horizon of the
exchange rate expectation.
We will test the hypotheses that b — 1, a = 0. The regression is run
for various values of n, thus testing the model for various time horizons
and maturities.21
Before discussing the results, it should be recalled that the yield
ratios for the various short-term and medium-term maturities were
highly correlated (see Table 4); this may imply that the predicted
exchange rate changes over the different time horizons are also highly
correlated. However, we know, before estimating the equations, that
actual exchange rate changes over the various time horizons were not
highly correlated, and hence we know that it is unlikely that more than
one of the maturities would have any significant predictive power.
Consequently, it is not surprising to find in what follows that only one
maturity has significant predictive power.
The results of the estimates for the four maturities are given in Table 7.
The result that conforms to theory is the two-year equation, with the
interest rate term being significant at the 1 per cent level, the R2 being
32 per cent.22 Thus, if we were to take this result on its own, we could
justifiably maintain that the market is capable of foreseeing future
exchange rate developments two years in advance. The results for oneyear and three-year time horizons are satisfactory insofar as the sign of
b is concerned, but the coefficients are statistically insignificant.
The most disquieting result from the point of view of the hypothesis
advanced in this paper is the three months' regression. The regression
indicates a significant negative relationship between the Canadian-U. S.
interest rate ratio and the change in the exchange rate over the next
1

- We have omitted to adjust the yield ratios for the foreign exchange risk
factor. By assuming that (Kt+n ~ Kt) is orthogonal to the risk factor, St, it is
possible to use the residuals from the regression of the yield ratios on St as unbiased estimates of Kt+n - Kt, and then to test the power of these residuals
to predict subsequent exchange rate changes. It turns out that the results from
proceeding this way are only slight improvements on the results given in Table 7.
22
Although the standard errors are biased downward owing to significant
positive serial correlation.
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1

D-W is the Durbin-Watson statistic; d.f. = degree of freedom; Kt is the number of
Canadian cents per U. S. dollar, at time f ; the figures in parentheses are the ¿-coefficients.

three months. The implication of this result is that if the Canadian
Treasury bill rate exceeds the U. S. rate, this will be followed, three
months hence, by an appreciation of the value of Canada's currency,
JS

and hence by a fall in

¿+1/4

Kt

' 23

The R2 of 0.32 for the two-year predictions is high, since we are
predicting changes in the exchange rate. Additionally, the period 195360 was not free of significant disturbances; in particular, there were
major open market operations in 1954, 1955, 1957, and 1959. Also,
there were bank rate adjustments as well as other monetary actions
over this period. Open market operations that are pursued over a substantial period of time should, according to the theory of the working
of monetary policy under flexible exchange rates, affect exchange rates
and cause (positively correlated) errors in prediction. Thus, it is despite
23
It is clear that we could interpret this result as indicating disequilibrium in
the Canadian Treasury bill market in the short run; i.e., that the high value of
the Canadian Treasury bill rate causes capital inflow, which causes Kt+s to fall.
This was found to be so in the study by Rhomberg, op. cit. The presumption is,

therefore, that in terms of our analysis the Canadian Treasury bill rate, #i/ 4 , t , is
not an equilibrium market rate. It will be recalled that the Canadian Treasury bill
market is less developed than is the bond market, and that the treasury bill market
is more subject to the influence of monetary policy than are the longer-term yields.
If we regard long-term interest rate differentials as being based on longer-run
factors that are more stable than those determining the short-run interest rates,
then these difficulties would not apply to the longer maturities.
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these disturbances that some significant predictive power is found in
24
the two-year yield ratios.
THE EXPLICIT FORWARD EXCHANGE MARKET
It is interesting that the explicit three-month forward exchange rate
is also a bad predictor of exchange rate movements, as is indicated in
the following regression for 1953-60.
R* = 0.01
d.f. = 30
D-W = 1.63

where KlQ is the 90-day forward exchange rate ruling m period i.

25

THE RELATIVE VARIANCE OF IMPLICIT EXCHANGE RATE EXPECTATIONS

UNDER PERIODS OF FLEXIBLE AND FIXED EXCHANGE RATES, CANADA,

1953-60 AND 1962-68
Table 8 shows the average values of the Canadian-U. S. yield ratios
and the relative variance of these ratios over two distinct periods of time.
TABLE 8.

MEANS AND RELATIVE VARIANCES OF CANADIAN-U. S. YIELD RATIOS,
1953-60 AND 1962-68 1
4

Mean

Relative Variance (X 10~ )

Maturity

1953-60

1962-68

1953-60

1962-68

3 months
lyear
2 years
3 years
10 years

1.00385
1.00608
1.00631
1.00675
1.00591

1.00491
1.00541
1.00603
1.00724
1.00982

0.3711
0.3019
0.2534
0.2308
0.0746

(T.J712
0.2593
0.1955
0.1433
0.0493

1

From end-of-quarter data. The relative variance is the variance divided by the mean.

24

However, the significance attached to the estimates of any particular equation
decreases with the number of regressions run (i.e., the wider the range of
maturities and time horizons), since the probability of finding, by chance, a
maturity with a yield ratio that correlates with subsequent exchange rate changes
increases with the range of maturities tried.
25

K°

If there were perfect covered interest arbitrage, —§?- would be approximately
Kt

ι * ι + R*^
equal to

?m w

hich case these results, with appropriate adjustment, would

1 + Ry4

correspond to the three-month result, using yield ratios as the independent variable. In fact, arbitrage is not perfect, and this explains the divergence between
the two sets of results.
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The first period, 1953-60, was one in which both interest rates and
exchange rates were market determined, whereas in the period 1962-68
the exchange rate was fixed. In terms of our theory, the relative variance
statistics reveal the extent to which our implicit exchange rate expectations and risk premiums varied under the two exchange rate regimes.
The interesting point is that although the variances (both absolute
and relative) are small for both periods they are not significantly
different, even for large confidence intervals, such as 10 per cent.26 The
inference is that there was no significant difference in the variability of
exchange rate expectations under the alternative exchange rate regimes.
It is true that for all but the three-month implicit time horizons the
relative variances were higher under flexible exchange rates; however,
the point is that the variances were not significantly higher from a
statistical point of view.

Summary
It has been argued that under conditions approximating perfect
capital mobility the term structure, and level, of interest rates in a
particular country will differ from those in the external capital market
because of a lack of certainty that the exchange rate will remain
stationary.
To illuminate the connections between international interest rate
structures and expected time paths of exchange rates, some interesting
relationships between hypothetical anticipated time paths of the
exchange rate and the resultant term structures of international yield
ratios were graphed and discussed briefly. It was noted that empirical
counterparts to the theoretical examples had been observed in Canada
during the past two decades.
Various hypotheses regarding the formation of exchange rate expectations were tested against Canadian-U. S. data to see whether
international interest rate ratios, by maturity, could reasonably be
interpreted as reflecting anticipations regarding the time path of the
exchange rate. For the period of flexible exchange rates that was studied,
1953-60, it was found that the Canadian-U. S. yield ratios could reasonably be interpreted as reflecting expectations of the exchange rate
returning to a "normal" value. Additionally, there was some evidence
26

The test of significance is an F-test on the ratios of the two variances.
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that aversion to foreign exchange risk explained a portion of the yield
ratios. For the period of fixed exchange rates that was studied, 1962-68,
it was found that Canadian-U. S. yield ratios could be meaningfully
interpreted as reflecting expectations as to the future level of foreign
exchange reserves. The expected level of Canadian reserves was interpreted as the proxy for the risk premium attached to claims
denominated in Canadian currency.
It was noted that for quarterly observations over the period 1953-60
the Canadian-U. S. yield ratios for two-year maturities were correlated,
to a significant degree, with exchange rate changes over the subsequent
two-year period. However, this was not true for other maturities and
time horizons, and hence the term-structures approach yielded reasonable predictions only for two-year time horizons.
An interesting policy implication of the analysis is that it suggests
that, to the extent that interest rates are affected by expectations as to
exchange rates, acts of monetary ease (tightness) that have substantial
effects on reserves will be followed eventually by relatively higher
(lower) domestic interest rates. Consequently, there is a likelihood that
excessive monetary expansion in an open economy will eventually cause
interest rates to rise. Whereas in a closed economy interest rate increases
will be observed because of anticipations of inflation, in an open
economy the upward pressure on interest rates stems from anticipations
of depreciation of the exchange rate.
To conclude, it should be recalled that the empirical analysis in this
paper is essentially exploratory and should, therefore, be interpreted
cautiously. The term-structures approach, developed in an earlier section of the paper, demonstrates connections between the term structures
of interest rates in various countries and the implicit expectations as to
the time path of the exchange rate. Given the importance of dynamic
considerations pertaining to exchange rate systems, this is clearly a
matter that deserves much more complete analysis than has been possible in this paper.
APPENDIX
International Interest Rate Ratios as Behavior Toward Foreign
Exchange Risk and Exchange Rate Expectations
This paper has examined the term structure of international interest rate ratios
in terms of a model that assumed certainty of expectations as to the future path
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of both interest rates and exchange rates. We now relax these assumptions.
Although we simplify matters by dealing with only one maturity, the results are
easily generalized to any number of maturities. The analysis applies the conventional Tobin-Markowitz 27 approach to portfolio selection under conditions of risk
to international portfolio selection. However, rather than solve for the optimal
proportion of foreign bonds, the approach taken is to assume that the capital
market of one of the two countries is tiny in relation to the other.
Thus, only an infinitesimal proportion of the large country's portfolio will be
held in terms of the small country's bonds. For equilibrium to exist in the small
capital market, there must be no gain, at the margin, to investors in the large
country switching into the small country's bonds.-8 Determining the conditions
necessary for equilibrium in the small country gives us a relation between yields
in the two countries, with the actual differentials being a function of the expected
exchange rate, the yields' variances, the variance of the exchange rate, and the
associated covariances.
The model
Let the large country be W, the small country X. Both countries have their own currencies. The expected value, at the end of the period, of X's currency to people in W is
(1 + ΔΚ], where ΔΚ is the expected appreciation in X's currency. Thus, the expected
value to people in W of holding X's bonds is equal to (1 + Rx) (1 + Δ/0, where Rx is
the expected "own" yield, in X's currency, of X's bonds. People in W are faced with the
choice of three securities: (1) a domestic bond offering an expected yield Rw, with variance σ-ly ; (2) a riskless bank deposit offering a yield RD with a zero variance; and (3) a
foreign bond offering an expected yield (1 + Rx) (1 -f ΔΚ) and a variance σχ. W's
currency is used to measure σχ.
The expected, end-period, value of the portfolio of the representative investor in W is
(7)

where

u is the portfolio's expected value
xw is the proportion of bond W in W's portfolio
xx is the proportion of bond X in W's portfolio
1 — xw — χχ is the proportion of W's portfolio in bank deposits in W
RD is the deposit rate in W.

The portfolio variance, σ2, may be written
(8)

where σ\ν is the variance of the yield on W's bonds,
σχ is the variance, to W, of the yield on X's bonds,
pwx is the correlation coefficient of the two yields.
27

See Tobin, op. cit., and Markowitz, op. cit.
With respect to the mounting literature on portfolio models of international
capital flows, interest rates, in the countries between which capital flows, are
assumed to be exogenous and independent of the capital flows. This is a serious
weakness that we avoid by invoking the small country assumption and solving for
the interest rates consistent with stock equilibrium.
28
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We assume that there is one utility function in the dominant economy W.
(9)

where £/„ > 0, Uff < 0.
The assumed negativity of i/ff implies risk aversion.
The conventional maximization problem is to choose xw> xx in such a way that U
is at a maximum. However, our small country assumption tells us that χχ —> 0. Our
method is to set

dXw

=

dXX

= 0 and to solve for the values of xw and R\ that are con-

sistent with the first-order conditions. In other words, what value of Rx must there be
in order that there can be no gain to W through acquiring X's bonds? Our first-order
conditions are as follows:
(10)

(ID

It can be seen by inspection that the second-order conditions for U to be a maximum,
namely,

and

will hold, provided that C/ff < 0 and pwx < 1. In other words, the assumptions of risk
aversion and less-than-perfect correlation are required.
Our small country assumption implies that xx —> 0. If we set χχ = 0 we may solve
for the value of xw and RX that solve (10) and (11), these being the values that will
maximize utility. The solutions are
(12)

and
(13)

It can be seen from (12) that the proportion of W's domestic bonds in the optimum
portfolio is independent of ΔΑ', Rx, σ^, and pwx. This follows directly from the small
country assumption that χχ —> 0. Thus, economy X has no impact on economy W.
However, the equilibrium yield in X depends on the yields in W and the expected change
in the exchange rate (ΔΑ), together with the variance-covariance terms.
It will simplify matters to create a new variable s
where

©International Monetary Fund. Not for Redistribution

(14)

TERM STRUCTURE OF EXCHANGE RATE EXPECTATIONS
Substituting (14) in (13) we obtain

641

29

(15)

It can be seen that the yield Rx, measured in W's currency, is simply a weighted average of Rw and RD. We assume that the correlation coefficient, pWX9 is positive, and hence
5 > 0. It is possible that s > 1, since σπ may be small in relation to σχ because σχ
incorporates an additional source of variance—the variance in the value of X's currency.
We will now consider various special cases of equation (15).
Perfect capital market integration (s = 1)
If aw = σχ, i.e., if the yields have the same variance, and if pwx = 1, i.e., if the yields
are perfectly correlated, then it follows that

This is the familiar relationship from the previous section concerning expectations under
conditions of certainty. In this instance any difference in yields Rw — Rx implies certain expectations of movements in the exchange rate. The deposit rate, RD, has absolutely
no effect on RX.
The deposit rate in W is zero
If the return to the riskless asset is zero, i.e., RD — O, then
(1 + Rx) =

1 + sRw
(1 + Δ*) '

If we regard s as predominantly a measure of the foreign exchange risk involved in
acquiring X's bonds, with s = 1 being the value for which the bonds in W and X offer
equivalent "risk," then it is clear that an increase in foreign exchange risk will increase s,
and so cause RX to increase. Thus, it is clear that part of the fluctuation in the relative
magnitudes of Rw and Rx will be due to changes in the value of foreign exchange risk.
If s were a measurable variable over time, and if we had data on Rw and RX, then we
could infer the value of the expected change in the exchange rate, ΔΚ. It is clear that, in
general, we cannot infer from RX > Rw that ΔΚ is negative, since RX > Rw is compatible with Δ Κ = 0, providing that s > 1. Hence, we must be careful to avoid making
inferences from changes in interest rate differentials direct to changes in exchange rate
29

The results shown above can easily be generalized to any number of assets
in the dependent country, X. If RFÍ, RFJ are the yields on any two assets in X,
then we can write down the following results from our generalized first-order
conditions:

and
Thus, the difference between yields in X depends on the difference in the variances
and correlation coefficients with yields in W. The constant multiplicative factor is
a function of the spread between the risky and the riskless assets (Rw ~ RD), the
variance in W, and the expected value of X's currency.
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expectations. Only if s is constant will changes in the differential imply expectations of
changes in the exchange rate, and it should be recalled that we are assuming RD = 0
in order to proceed to even this conclusion.
The effect of changes in the yield ratios in W
In this case we have RD = aRw, and we will assume that a < 1. We may substitute in
equation (15) to obtain

The point of this case is to show that, for a given risk factor s and a given exchange rate
expectation ΔΚ, it is possible for Rx to change merely because of changes in either
RW, RD, or a.
A rise in Rw will always induce a rise in RX, although the size of the effect will depend
on the sizes of a and s. Suppose, for example, that ΔΑ" = 0, then

Now if s = 1, then —- = 1, i.e., the yields of the two countries will move together.
aRw
However, if s > 1, owing to the foreign exchange risk attached to X's currency, then
fluctuations in yields in W will be magnified in X. Thus, for the United States and
Canada, if we know that s > 1, we would expect that even though the exchange rate,
foreign exchange risk, and a are all constant, the yield differentials will fluctuate, since
if Rw shifts then Rx will shift by a greater amount. This result demonstrates once more
how careful one must be in making firm deductions about changes in expectations and
risk, based on evidence of changes in yield differentials between countries.
It is also clear that if s < 1, then (given s, ΔΑΤ, and a)
A change in the degree of interdependence between the markets in W andX
We know that

and that

Suppose that for some reason the correlation coefficient, p^, falls, while the values
of σχ, σψ are unchanged. This will cause a fall in s, and, for given values of K, Rw, and a,
this will cause a fall in Rx. What this means is that the variance of a given portfolio of
bonds from W and X is now reduced, and hence X's bonds are more attractive; the price
is bid up, and Rx falls. We see again how the yield differential Rw — Rx may vary without the expected value and variance of X's currency altering.
Conclusion
The analysis given above relaxes the condition of exchange rate certainty set out in
the first portion of the text. International interest rate ratios under conditions of foreign
exchange risk are shown to bear quite complicated relationships to the various expectational and risk variables. The unwieldy nature of the microrelationship has forced us to
adopt in the text a highly simplified linear version of the "true" relationship.
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Cadre théorique et empirique pour une analyse de
l'évolution probable de la structure des taux de change
Résumé
La présente étude élabore un cadre simple en vue d'analyser à un
certain moment l'évolution probable du taux de change des monnaies
de deux pays. Dans l'hypothèse d'une situation de certitude absolue
et d'intégration parfaite du marché des capitaux et en étendant la
théorie de l'a parité des taux d'intérêt à un nombre η de périodes, il est
possible d'établir un rapport entre la structure des rapports de taux
d'intérêt dans les deux pays et l'évolution probable des taux de change.
Autrement dit, si dans deux pays les rendements d'obligations comparables à échéance de 1 à 10 ans sont déterminés librement, il est alors
possible, en utilisant la relation de la parité des taux d'intérêt, de déterminer l'évolution espérée des taux de change au cours des douze mois
suivants et jusqu'à dix ans. Des graphiques reproduisent quatre séries
de prévisions de taux de change et les structures connexes des rapports
entre les taux d'intérêt internationaux. Ces graphiques représentent :
1) des prévisions de taux de change stationnaires; 2) la prévision que
le taux de change sera modifié une fois pour toutes; 3) la prévision
d'une modification continue du taux de change et 4) la prévision d'une
convergence asymptotique vers une nouvelle valeur du taux de change.
L'analyse tient compte de l'incidence de l'incertitude présentée par la
future valeur du taux de change et l'appendice présente une analyse
plus rigoureuse du modèle dans un petit pays où règne un climat
d'incertitude.
La partie de cette étude consacrée à la méthode empirique analyse
les rapports des taux d'intérêt entre le Canada et les Etats-Unis sous
forme de modèles simples de formation des prévisions des taux de
change à la fois en périodes de taux de change fixes et de taux de
change flexibles. On a constaté qu'au cours de la période 1953-60
(années où le taux de change était flexible) le comportement des rapports des taux de change entre le Canada et les Etats-Unis pouvait fort
bien être interprété comme traduisant la prévision d'un retour à une
valeur «normale» du taux de change. Certains indices, peu concluants,
sembleraient indiquer que le risque de change (représenté par l'écart
type entre les cotations du taux de change au cours des précédents
douze mois) a exercé une influence sur les rapports de rendement. Au
cours de la période 1963-68, années où le taux de change était fixe,
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on s'est aperçu que les rapports de rendement pouvaient être interprétés comme représentant une prime de risque qui est fonction du
niveau escompté des réserves internationales. On a noté que les données
sur les rapports de rendement entre le Canada et les Etats-Unis
n'indiquent pas que les prévisions de taux de change aient en quoi que
ce soit varié davantage en période de taux de change flexibles.

Un marco teórico y empírico para analizar la estructura
cronológica de las expectativas de tipos de cambio
Resumen
En este trabajo se elabora un marco sencillo para analizar, en un
momento dado la línea cronológica que se espera que siga el tipo de
cambio entre las monedas de dos países. En condiciones de perfecta
certidumbre y perfecta integración de mercados de capitales, una
extensión de la teoría de la paridad de tipos de interés desde el período
uno al n, permite obtener una relación entre la estructura cronológica
de las razones entre los tipos de interés de los dos países y la línea
cronológica prevista para el tipo de cambio. Es decir, si ambos países
tienen bonos comparables con vencimiento de uno a diez años, cuyos
rendimientos son libremente determinados, entonces, utilizando la
relación de paridad de los tipos de interés, se puede determinar la línea
cronológica consistente del tipo de cambio esperada a lo largo de un
período de uno a 10 años. Se presentan ejemplos gráficos de cuatro
grupos de expectativas del tipo de cambio con las correspondientes
estructuras cronológicas de las razones internacionales de tipos de
interés. Los ejemplos son: 1) expectativas de tipo de cambio estacionario; 2) previsión de que el tipo de cambio pasará a un nuevo nivel,
pero una sola vez; 3) previsión de un ritmo constante de variación del
tipo de cambio; y 4) previsión de convergencia asintótica hacia un
nuevo valor del tipo de cambio.
Se modifica el análisis para dar cabida al efecto de la incertidumbre
sobre el valor futuro del tipo de cambio, y el apéndice contiene un
análisis más riguroso del modelo de un país pequeño en condiciones de
incertidumbre.
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En una sección empírica se analizan las razones de tipos de interés
entre Canadá y Estados Unidos, en términos de modelos sencillos de la
formación de las expectativas de tipo de cambio para períodos que
comprendan tanto tipos de cambio flexibles como fijos. Se demuestra
que durante el período 1953-60 (a lo largo del cual los tipos de
cambio fueron flexibles) podría interpretarse acertadamente que el
comportamiento de las razones de tipos de interés entre Canadá y
Estados Unidos reflejaba expectativas de una vuelta a un valor
"normal" constante del tipo de cambio. Hay una ligera evidencia de
que el riesgo del cambio extranjero (medido mediante la desviación
típica de las cotizaciones del tipo de cambio correspondientes a los doce
meses anteriores) afectó a las razones de rendimiento. En un período
de tipos de cambio fijos, 1963-68, se vio que podría interpretarse que
las razones de rendimiento incorporaban una prima de riesgo en función
del nivel previsto de las reservas en divisas. Se hizo notar que los
datos sobre las razones de rendimiento Canadá-Estados Unidos no
indican que las expectativas de tipo de interés sean más variables, en
grado significativo, con tipos de cambio flexibles.
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Implications of Proposals for Narrowing
the Margins of Exchange Rate
Fluctuation Between the
EEC Currencies
Marie Henriette Lambert and Patrick B. de Fontenay *

I. Introduction

T

HE COUNCIL OF MINISTERS of the European Economic Community (EEC) took several important decisions on February 8
and 9, 1971 relating to the establishment of an economic and monetary
union. Inter alia, the Council reaffirmed that a monetary union would
imply complete elimination of the margins of exchange rate fluctuation
between the currencies of member countries and reiterated the agreement previously reached not to widen existing margins between the
currencies of the members of the EEC. It also invited the five EEC
central banks to initiate the process of progressively narrowing the
present margins of fluctuation between their currencies. Although the
agreement subsequently reached by the central banks could not be put
into effect, the EEC countries remain committed to achieving monetary
unification and thus to narrowing and eventually eliminating margins of
exchange rate fluctuation between their currencies.
The purpose of the present paper is to discuss the operation of a
system of narrower margins, as originally proposed, and its implications
for exchange rate flexibility, interest rate policy, and movements of
official reserves.
* Miss Lambert, a graduate of the University of Liège and of Yale University,
was an Assistant Division Chief in the European Department of the Fund when
this paper was prepared. She is now an Advisor in the Studies Department of the
National Bank of Belgium.
Mr. de Fontenay, a Senior Economist in the European Department, is a
graduate of the Universities of Aix-en-Provence and Paris and of Yale University.
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II. Background
At a meeting in The Hague on December 1 and 2, 1969, the Heads
of State and of Government of the member countries of the EEC agreed
to expedite the process of economic integration within the Community
and gave instructions that a plan be prepared detailing the stages leading to the creation of an economic and monetary union. The subsequent
proposals for a narrowing of the margins of fluctuation between the
currencies of the EEC countries arose from this request.
As early as 1962, the EEC Commission had warned that greater
cooperation among member countries would be necessary to avoid
parity changes that could jeopardize the common agricultural policy
and the Common Market itself. The currency crises of 1968 gave a new
force to these fears and, in February 1969, the Commission sent to the
Council of Ministers recommendations on the coordination of the
members' short-term and medium-term economic policies and on the
establishment of machinery for short-term and medium-term financial
assistance to members in balance of payments difficulties. In February
1970 a system of short-term financial assistance went into effect under
which the Community's central banks agreed to make available the
equivalent of up to $2 billion for balance of payments support. Each
member can automatically obtain the equivalent of its quota and, upon
approval by the central banks' Governors, up to an additional $1 billion.
On March 6, 1970 the EEC Council entrusted the task of drafting
the plan requested at The Hague summit meeting to a group headed by
Mr. Pierre Werner, Prime Minister of Luxembourg. On October 8,
1970 this group submitted to the Council and to the Commission a
report on the step-by-step establishment of the Community's Economic
and Monetary Union (the "Werner Report"). The proposals made in
the Report regarding the exchange rate policy to be pursued in the first
stage of the integration process (January 1971-December 1973) are as
follows :
. . . from the beginning of the first stage, the central banks, acting in
concert and on an experimental basis, should keep exchange rate fluctuations
between Community currencies de facto within bands narrower than those
resulting from application of the dollar margins at the time the system is
introduced. This could be achieved by concerted action in respect of the
dollar.
At the end of this experimental period the narrowing of the margins could
be officially announced.
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The concerted action in respect of the dollar could be supplemented by
intervention in Community currencies, first at the outer limits and later at
points within the margins. But this intervention should be such that any
credit facilities which it may generate in the course of the first stage should
not exceed those provided for under the short-term monetary support system.
Further reductions of intra-Community margins could then be decided on.

In elaborating its proposals, the Werner Group drew on a report by
a subcommittee of central bank experts, chaired by Baron H. Ansiaux.
Following the submission of the Werner Report, the Commission
proposed to the Council, on October 29, 1970, (1) a draft resolution
concerning the progressive establishment of an economic and monetary
union and a program of action for the first stage (1971-73) and (2)
two preliminary decisions concerning coordination of short-term economic policies and cooperation between the EEC central banks. The
relevant part of the draft resolution, for the purposes of this paper,
reads as follows:
In order progressively to attain a single exchange system for the whole
Community, the Council invites the Central Banks of the member countries,
on an experimental basis and from the beginning of the first stage, to limit
the fluctuations in the exchange rates of their currencies to narrower margins
than those resulting from the application of the margins in force for the
dollar, this objective to be achieved by concerted action in relation to the
dollar.
The Council is agreed that in view of the circumstances and the results
noted in the harmonization of economic policies, it will be possible to take
new measures which will consist in the passage from a de facto to a de jure
régime, in interventions using Community currencies and in successive reductions in the margins of fluctuation between these currencies. The Committee of Governors of the Central Banks will report twice a year to the
Council and the Commission on the progress of the concerted action of the
Central Banks on the exchange market and on the advisability of adopting
new measures in this field.

On February 8 and 9, 1971 the Council adopted the Commission's
proposed resolution and decisions and agreed that the initial three-year
phase would begin retroactive to January 1, 1971. It also agreed on a
system of medium-term financial assistance under which $2 billion
would be made available for balance of payments support to member
countries, in addition to the short-term balance of payments support,
beginning on January 1, 1972. Subsequently, the central banks agreed
that, starting on June 15, 1971, the exchange rate fluctuations of their
respective currencies against one another would not exceed 1.2 per cent
on either side of par. Implementation of the agreement was postponed,
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however, after Germany and the Netherlands allowed their currencies
to float.

III. Operation of a System of Narrower
Intra-EEC Margins
Prior to the events of May and August 1971, countries party to the
European Monetary Agreement (EMA) had generally agreed to maintain exchange rate margins of up to a maximum of about 0.75 per cent
on either side of their par value with the U. S. dollar, the intervention
currency. Thus, the exchange rate for each EEC currency was allowed
to fluctuate against the dollar within a band having a range of 1.5 per
cent. As a result, the cross rates of EEC currencies could fluctuate by
up to 1.5 per cent on either side of parity, and fluctuations between
EEC currencies thus had a maximum possible range of 3 per cent.1
It would have been possible to achieve a relative narrowing of margins between the EEC currencies, compared with those that existed
vis-à-vis the dollar, by retaining existing intra-Community margins but
widening the margins against the dollar. The proposals of the Werner
Group were, however, that there should be an absolute narrowing of
the existing intra-EEC margins. Ultimately, once the process of monetary integration had been completed, these margins would be eliminated.
An absolute narrowing of the margins of exchange rate fluctuation
between EEC currencies could have been achieved by a simple agreement that each EEC country would limit the range of exchange rate
fluctuation of its currency against the dollar to one half the desired
band of intra-EEC exchange rate fluctuation. Such a solution, however,
would have reduced exchange rate flexibility vis-à-vis the dollar, and
this was considered undesirable.
The essential feature of the system that was selected was that the
exchange rate margins between EEC currencies could be narrowed
without, at the same time, narrowing the EEC margins vis-à-vis the
dollar over a period of time. This was achieved by narrowing the band
!The Executive Directors of the International Monetary Fund decided on
July 24, 1959 that "the Fund does not object to exchange rates which are within 2
per cent of parity for spot exchange transactions between a member's currency
and the currencies of other members." (Selected Decisions of the Executive
Directors and Selected Documents (Washington, Fourth Issue, April 1, 1970),
p. 16.)
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within which EEC currencies would be allowed to fluctuate against t!.e
dollar but permitting this band to move within the limits of ±0.75
per cent. The mid-point of the band, the "Community level" for the
dollar, would have been determined by agreement between the EEC
central banks.
The mechanics are best illustrated by an example. Let us assume that
there is agreement that intra-EEC margins are to be reduced from
±1.50 per cent of parity (expressed in each other's currency) to, say,
±1.00 per cent. This, in itself, means that, at any point in time, the
permissible band of fluctuation of EEC rates against the dollar would
be reduced to 1.00 per cent (from the 1.50 per cent allowed by the
EMA). But, over a period, the EEC exchange rates could fluctuate by
the full 0.75 per cent on either side of parity with the dollar if there
is agreement to move the Community level for the dollar. This level
may be set anywhere within ±0.25 per cent of the existing par values
(Chart 1), but, to permit EEC exchange rates to make use of the full
extent of the ±0.75 per cent margins against the dollar, it would have
to be moved from +0.25 per cent to —0.25 per cent of par, or vice
versa.
An obvious implication of such a system is that one, or more, of the
EEC countries may not be able to use its full allowable margin of
fluctuation against the dollar. If, for example, one currency is at the
floor in relation to the dollar, i.e., 0.75 per cent below par, no other
EEC currency can go up to its potential ceiling against the dollar without violating the new arrangement. Assuming a reduction of intra-EEC
margins to ±1.00 per cent, the potential appreciation is limited to 0.25
per cent above par instead of 0.75 per cent (see the Appendix).
Although the EEC as a whole would retain the same degree of exchange
rate flexibility over a period as its member countries enjoyed under the
EMA arrangements, each individual EEC country would lose some part
of its exchange rate flexibility vis-à-vis the United States, EEC members,
and third countries.
A second obvious point is that the Community level for the dollar
would not be determined wholly by market forces, and agreement on
the appropriate level may not always be a simple matter. Presumably
this question could be more difficult in an enlarged Community.
Countries with a balance of payments surplus may prefer to see the
Community level at its upper limit (point Β on Chart 1) in order to
check their possible accumulation of foreign reserves. Countries with a
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CHART 1. BAND OF FLUCTUATION FOR EEC CURRENCIES
AGAINST THE U. S. DOLLAR *

1
Assuming a narrowing of intra-EEC margins to ± 1 per cent, while margins
against the dollar remain at ±0.75 per cent.
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deficit, on the other hand, would be likely to favor the lower end of
the range (point D) in order to reduce possible losses of reserves.
It may be that countries with a deficit, by virtue of their known
difficulties and possibly limited reserves, would be in a strong position
to argue that the Community level for the dollar be set toward the lower
end of the range or, if this were not done, to request financial assistance
from other EEC countries. The Ansiaux Report suggests that, in deciding on the Community level for the dollar, account should be taken
of (1) the degree of accumulation or loss of reserves experienced by
members wishing to change the Community level and (2) the magnitude and direction of the combined balance of payments position of the
EEC vis-à-vis the rest of the world. The central banks' system of shortterm financial assistance would—according to the Werner Report—be
activated to finance the countries experiencing temporary deficits as a
result of the fixing of a Community level for the dollar higher than that
compatible with their balance of payments position. At a later stage,
the Community level for the dollar would be allowed to reflect the balance of payments position (and policy) of the EEC as a whole, while
intra-EEC deficits would be financed automatically by mutual credits.
It is likely that, in seeking to maintain their exchange rates within
the new specified limits, EEC central banks would have continued their
practice of intervening in dollars. The possibility of intervening also
in Community currencies was raised in the Werner and Ansiaux
Reports. The Ansiaux Report observed that interventions in Community
currencies could, in principle, take place either at the outer limits of
the EEC band or within the band. Intervening in EEC currencies at
the outer limits of the band appears to raise no practical difficulty; once
the Community level for the dollar has been agreed upon, intervention
rates for EEC currencies are determined automatically. On the other
hand, interventions within the band would require central banks to
inform each other continuously of their intervention policies, and this
might prove a cumbersome procedure.2
Intervention in EEC currencies is not essential for the successful
operation of a system of narrower bands. However, in the view of some,
2
In the absence of "concerted" action, the system could lead to conflicting
interventions in the market, as it would be technically possible for any EEC
country to neutralize the action of another EEC country in the foreign exchange
market by selling or buying the currency of the latter.
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such intervention would have the advantage of leading to a diversification of reserves and thus to a reduction of the share of dollars in the
total gross reserves of the EEC members.3 The actual amount of
reserves that each member would hold in EEC currencies would depend
on the frequency of intra-EEC clearings and on the magnitude of
mutual assistance.
The Ansiaux Report also mentions two other possible techniques of
intervention:
( 1 ) The exchange rates of the EEC currencies could be expressed in
terms of one of them, which would then be designated as the EEC
intervention currency. The other EEC central banks would intervene
on the market to keep the exchange rates of their currencies within
the agreed band in relation to the intervention currency, and their
interventions would be only in that currency. The central bank of the
intervention currency would intervene in dollars on its market to maintain the EEC dollar rates within the agreed band. Such a system would
lead to a movement en bloc of all EEC currencies vis-à-vis the dollar,
but it could give the impression that one EEC currency was being given
a predominant role and might, therefore, be subject to criticism.
(2) Alternatively, one could envisage the creation of a unit of
account against which all EEC currencies would fluctuate and that
would be allowed to fluctuate against the dollar. This is mentioned as
a possibility for a more advanced stage in the integration process.
The implications of the proposal to narrow the EEC band can be
considered against the background of exchange rate developments up
to the second quarter of 1971 (Chart 2). In recent years all EEC
countries have made full use of the permitted exchange rate flexibility.
Two points are worth noting: (1) some currencies have moved from
one end of the band to the other in short periods of time, e.g., the
deutsche mark at the end of 1969 and the beginning of 1970; and
(2) the EEC currencies have shown no tendency to move together as
3
The narrowing of the band could, however, lead per se to some accumulation
of dollars by the EEC central banks. The private sector used to trade internationally in dollars and to hold dollars, inter alia, because the maximum exchange
loss on dollars—owing to a fluctuation of the rate within the ± 0.75 per cent
band—was only half of the maximum loss on other currencies. A narrowing of
the EEC band would reduce, pari passu, the risk involved in holding uncovered
EEC currencies. To the extent that it might induce private holders to shift to
EEC currencies, it would increase the amount of dollars that EEC central banks
would have to buy on the market.
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CHART 2. SPOT EXCHANGE RATES—EEC CURRENCIES AGAINST THE U.S. DOLLAR, 1966-71

Source: Board of Governors of the Federal Reserve System, Selected Interest &
Exchange Rates for Major Countries & the U.S.
* Devaluation of the French franc from 4.94 to 5.55 for $1.00.
** Deutsche mark rate not supported by the Bundesbank.
*** Revaluation of the deutsche mark from 25.00 to 27.32 in U. S. cents.
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a group against the dollar. Between January 1968 and June 1970, at
least two EEC currencies were at opposite extremes at some time during
11 of the 30 months.

IV. Implications of the Proposal for Interest
Rate Policy
A narrowing of intra-EEC margins implies, under certain conditions,
a loss of autonomy in interest rate policy for individual EEC countries.
The EEC as a whole, however, could retain vis-à-vis the rest of the
world a greater degree of autonomy.
In theory, the scope for independent interest rate policy by one
country depends, inter alia, on the degree to which interest rate differentials with foreign countries may be offset by exchange rate variations
and/or premiums (or discounts) on its forward exchange rate. It is
usually assumed that there is no sizable response to an interest rate
differential unless the differential is larger than the premium to be paid
for hedging in the forward exchange market against the exchange risk.
The EMA system of fixed rates implies that spot exchange rates for
EEC currencies may fluctuate by a maximum of 1.5 per cent vis-à-vis
the dollar and by a maximum of 3 per cent vis-à-vis other EEC currencies. In the absence of speculation regarding parity changes, the
permitted fluctuations of the spot rate limit the size of premiums (or
discounts) for forward rates and, therefore, the interest rate differentials
that can arise before interest arbitrage begins.4 For a country whose
currency is at the lower or upper intervention points, interest rates on
three-month money may in theory diverge by as much as 6 per cent (on
an annual basis) from those prevailing in the United States, and by
12 per cent from those prevailing in another country whose currency is
at the opposite end of the band, without necessarily leading to flows of
capital.
A reduction of intra-EEC margins to db 1 per cent would reduce this
maximum interest rate differential between two EEC countries from
4

The discussion that follows assumes an absence of speculation regarding
parity changes, so that spot and forward exchange rates are expected to remain
within the prevailing intervention points, and freedom of capital movements.
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12 per cent to 8 per cent.5 With respect to the dollar area 6 (and, by
extension, to the rest of the world), the situation is slightly more
complicated: while for any EEC currency the forward rate expressed in
another EEC currency cannot differ from the spot rate by more than
2 per cent, the maximum differential between its spot and forward rates
expressed in dollars will depend on the position of the EEC band. The
following example illustrates the movements of spot and forward
exchange rates under a system of intra-EEC margins narrowed to ±1
per cent and the implications for interest rate policy.
Assume that at time t^ the spot rate for the Belgian franc is at its
ceiling against the dollar (point E on Chart 1) and that the spot rate
for the Italian lira is at its lowest level consistent with the maintenance
of a ±1 per cent EEC band (point G). Then, on the assumption that
the EEC band will be shifted to its lowest level (t3 on Chart 1), the
maximum three-month forward discount on the Belgian franc becomes
1.5 per cent (point L). The corresponding interest rate differential is
6 per cent, i.e., Belgian interest rates can be up to 6 per cent above
U. S. rates. The forward rate for the lira, however, cannot show a
premium of more than 0.5 per cent (point B). A higher premium
would mean that the forward rate for the lira is more than 1 per cent
above the forward rate for the Belgian franc,7 which is inconsistent
with the fact that spot rates can show only a 1 per cent divergence; it
would also be inconsistent with the assumed expectation in the foreign
exchange market of a downward shift of the intra-EEC band, which
would allow a maximum depreciation of the Belgian franc. The forward
premium of 0.5 per cent would permit Italy to keep its interest rate
on three-month money no more than 2 per cent below the U. S. level.
If, however, there is no expectation of a movement of the EEC band,
the maximum discount on the Belgian franc in the forward market is
only 1 per cent in terms of the dollar (point G), and the maximum
premium on the lira is also 1 per cent (point E). Belgium can keep its
5
Assume that the Belgian franc is at its maximum of 1 per cent above parity
with respect to the Italian lira, and the interest rate on three-month money is 8
per cent per annum higher in Belgium than in Italy. If the Belgian franc and
the lira are expected to completely reverse their relative positions in three months,
so that the lira ends up 1 per cent above parity with respect to the Belgian franc,
the cost of forward cover, i.e., the difference between the spot rate of Lit 12.626
to the Belgian franc and the forward rate of Lit 12.375 (Table 1, in the
Appendix) would, in principle, offset the interest rate differential for an Italian
investor.
6
Including, for this purpose, the Euro-dollar market.
7
Both expressed in dollars.
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interest rate on three-month money 4 per cent above the U. S. level, and
Italy 4 per cent below. Thus, the maximum interest differential between
two EEC countries with margins reduced to ± 1 per cent is 8 per cent
per annum on three-month money; between any EEC country and the
dollar area the differential is reduced to 4 per cent if no change is
expected in the position of the EEC band relative to the dollar; if, on
the other hand, a change is expected, the interest differential may be as
large as 6 per cent or as small as 2 per cent.
As intra-EEC margins are progressively reduced, the same considerations remain valid. For example, a reduction of intra-EEC margins to
±0.25 per cent would allow a maximum interest rate differential between two EEC countries of 2 per cent on three-month money (annual
basis). Vis-à-vis the United States, however, one country's interest rate
could be 1 per cent above the U. S. rate and the other 1 per cent
below, or one 6 per cent above and the other 5 per cent above, or still
6 per cent and 5 per cent below, depending on expectations regarding
future movements of the intra-EEC band and its initial position.
Once fluctuations between the currencies of EEC countries are no
longer permitted in spot, and hence in forward, rates, there will be no
room for other than marginal interest rate differentials between these
countries. However, the maximum differential between EEC and U. S.
interest rates will remain 6 per cent (as long as margins of ±0.75
per cent are maintained vis-à-vis the dollar and the EEC band is
allowed to move to the full extent permitted). Monetary policy would
then be of limited use as an instrument of stabilization in individual
member countries unless they are all in the same economic situation
and agree on similar monetary measures.8 Vis-à-vis the rest of the
world, the EEC would be no more restricted in its interest rate policy
than any individual member under the EMA system of fixed rates.
The examples discussed above are illustrations only. The figures
quoted are extremes and are unlikely to occur under normal circumstances;9 they overestimate the degree of autonomy that EEC countries
8
By contrast, fiscal policy would become more effective: fiscal restraint, e.g.,
would normally produce a lowering of interest rates, which, in turn, would
generate capital outflows that would reinforce the initial policy measures. See
William Fellner, "Specific Proposal for Limited Exchange-Rate Flexibility," Welt·
wirtschaftliches Archiv, Band 104, Heft 1 (1970), pp. 20-35.
9
As can be seen from Chart 3, actual interest rate differentials in the past have
remained well below their theoretical maximum values, even though forward
exchange rates were permitted, at times, to exceed the intervention points. However, Chart 3 underestimates interest rate differentials because it is based on
monthly averages or end-of-period figures.
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CHART 3.

SELECTED COUNTRIES: SHORT-TERM INTEREST RATES, 1965-70

Source: Organization for Economic Cooperation and Development, Financial
Statistics.
1
Three-month certificates of deposit or time deposits; monthly averages.
2
Three-month treasury bills; monthly averages.
3
Day-to-day loans against private bills; end of period.
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had in interest rate policy. A fair conclusion would seem to be that
until margins are reduced significantly there would not, in practice, be
any great loss of interest rate autonomy for member countries of the
EEC compared with the position under fixed rates. With fixed rates
their autonomy was already limited, owing to the degree of integration
of financial markets and the fact that capital movements did take place
without cover in response to interest rate differentials.
Two additional points should be made: (1) as long as changes in the
parities of EEC currencies remain possible, forward exchange rates may
exceed the limits set by the intervention points and allow greater scope
for interest rate differentials; and (2) if, on the other hand, parity
changes are not expected, or are ruled out by agreement, the narrowing
of margins can be expected to encourage uncovered movements of
funds and thereby to increase the responsiveness of capital movements
to interest rate differentials.

V. Implications for Movements of Official Reserves
An argument often used in favor of wider margins is that they would
encourage equilibrating capital movements with a resulting reduction in
movements of official reserves. If confidence in the parity exists, speculators are attracted by the potential for recovery in the rate when a
currency reaches its lower intervention point, and the larger the potential gain, the larger the likely inflow. The resulting capital flow has a
stabilizing effect and economizes official reserves that might have been
expended to support the exchange rate. A narrowing of margins would
reduce the potential exchange rate recovery and thus affect the volume
of stabilizing short-term capital flows. Furthermore, if confidence in
the parity were to be eroded, a narrowing of margins would reduce the
risks of losses for those who were speculating upon a change in the
parity. In such circumstances a narrowing of margins may, therefore,
increase speculative movements of funds and, thus, losses of reserves.
However, under the proposed arrangements, the Community level
for the dollar could be moved so as to allow one EEC currency to move
from its lowest possible level to its highest possible level in terms of
dollars. This uncertainty about the Community level of the dollar means
that for speculators in non-EEC countries potential gains or losses from
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EEC exchange rate movements would be much the same as under the
situation prevailing before May-August 1971.10
On the other hand, the narrowing of the EEC band would reduce
the potential gain or loss to a speculator in an EEC country from a
recovery in the rate of another EEC currency. Intra-EEC equilibrating
capital movements might, therefore, be checked by the narrowing of
the band.
On this basis, and leaving aside capital movements generated by a
crisis of confidence in parities, one could assume that an EEC country
with a weak currency might tend to "lose" reserves as a result of a
narrowing of the band, even if the Community level for the dollar
enabled that country to maintain its exchange rate at the potential floor
against the dollar. In addition, when confidence in the existing parity
is eroded, disequilibrating capital movements might be intensified, not
only for the reasons just mentioned but also because an EEC country
might be forced by the others to accept a movement of the band that
would involve, e.g., an appreciation of its currency in the face of a
balance of payments deficit and speculative attacks against the existing
parity. This would happen when the currency was already at the bottom
of the EEC band and a decision was reached to move the band upward.
On the whole, an EEC country might lose reserves because of the
narrowing of the band: (1) if the Community level for the dollar does
not allow its currency to be at its lowest potential level against the
dollar; (2) if its currency is at its lowest potential level against the
dollar but the speculative capital inflow remains below what it would
have been without a narrowing of the band; and (3) if the country
wants to pursue (for domestic reasons) an autonomous interest rate
policy that entails large outflows of capital. With respect to (3),
although an autonomous interest rate can no longer be used for
10
Prior to May-August 1971, speculators had to assess only the likelihood of
recovery of one currency against the dollar. After a narrowing of the EEC band,
they would have had to assess the combined likelihood of recovery of one currency and of upward movement of the band. The latter may reduce the likelihood
of future maximum appreciation of a weak currency if it is believed that the
band will not be raised enough to allow that currency to appreciate to its highest
potential level against the dollar. On the other hand, it may reinforce the
likelihood of a future small appreciation of a weak currency if there are
good reasons to believe that the Community level for the dollar will move upward
in the near future (because one or more of the other EEC currencies is at the
upper limit of the band, pulling up the rate of the weaker currency). The final
result of speculators' expectations on capital movements is obviously difficult
to assess.
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domestic stabilization purposes, it does, nonetheless, become a more
powerful instrument of balance of payments adjustment (to the extent
that the narrowing of the EEC margins results in a greater responsiveness of capital movements to interest rate differentials).
To help member countries to face fluctuations in reserves that could
result, inter alia, from the narrowing of the EEC band, the EEC countries have set up systems of short-term and medium-term assistance (see
Section II). The amount of assistance available is sizable, but only part
of the short-term assistance is available "automatically."

VI. Significance of the Proposals
The proposal to narrow the EEC band for exchange rate movements
involved self-imposed limitations in exchange rate flexibility at a time
when calls for greater flexibility in the international monetary system
were being heard with increasing strength and frequency. These limitations implied a reduction in autonomy for interest and, consequently,
monetary policy and a relatively greater need for the participants to
hold reserves.
It is therefore important to restate the purpose of the proposal: it
was to be viewed as a first and transitory step toward the goal of
monetary union, i.e., toward "the full and irreversible convertibility
of members' currencies, the elimination of exchange rate fluctuations
within the union, and irrevocably fixed par values." A question that
was raised within the Ansiaux Committee, however, was whether this
step was essential and whether it needed to be taken at such an early
stage of the integration process. Some of the doubts expressed are
reported below.
With fixed exchange rates and relative freedom of capital movements,
it remains possible, as long as the EEC countries' price levels can
develop in different directions, that existing parities will come under
pressure and a narrowing of margins would make the defense of these
parities more difficult. Also, until more progress has been made toward
economic integration and harmonization of policies, conflicts of interest
may arise in the determination of the Community level for the dollar.
The latter would depend partly on the results of a consultation process.
Even if the resulting average level of the EEC currencies' exchange
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rates against the dollar were to be the same as it would have been without a narrowing of margins, the position of individual EEC countries
might be different, and they might experience balance of payments
difficulties until such time as a fully automatic system of payments
compensation among the ECC members has been introduced.
The representatives of one of the five central banks on the Ansiaux
Committee thought it preferable to wait until the harmonization of the
member countries' policies had progressed sufficiently to abolish
exchange rate margins.11 They doubted whether a narrowing of margins
would by itself lead to harmonization of economic policies. While
cooperation among central banks would increase, monetary policy
would become less capable of offsetting inadequate coordination of
other policies, particularly fiscal policy.
The majority of the Ansiaux Committee was, nevertheless, of the
opinion that a progressive reduction of margins was preferable to their
complete elimination without any transition period. A complete oncefor-all removal of the spread between currencies would be too drastic a
step: it assumes a high degree of harmonization of policies and institutional arrangements for a joint management of foreign exchange markets, possibly through a central authority similar to the Federal
Reserve Board. They did not dispute, however, the contention that
a narrowing of intra-EEC margins could create potential difficulties if
the harmonization of economic policies was insufficient. Indeed, the
Communiqué of The Hague Meeting had acknowledged this possibility
when it stated that "the development of monetary cooperation should
be based on the harmonization of economic policies."
The advantages of establishing an EEC monetary bloc taking a
common position vis-à-vis the rest of the world was also emphasized
by some of the supporters of narrower intra-EEC margins. From this
point of view, the proposal discussed here would have had the benefit
of forcing, to some extent, the EEC members to reach a common policy
regarding international monetary problems, if only because of their
need to select the level of the EEC band relative to the dollar.
11

Similar views were expressed by Mr. Emilio Colombo, when he was Minister
of the Italian Treasury. See also Rinaldo Ossola, "The European Economic Community at the Crossroads," in Essays in honour of Thorkil Kristensen (Organization for Economic Cooperation and Development, 1970), pp. 91-134.
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VIL Conclusion
The practical effect of a narrowing of the margins of exchange rate
fluctuation between the EEC currencies would have been to circumscribe exchange rate movements in terms of the dollar—the intervention currency—within a narrower band than the one of ± 0.75 per cent
on either side of par prevailing at the time. The narrower band would,
however, have been free to move within the wider band of fluctuation
against the dollar. Movements of the EEC band would have resulted
from a joint decision of the five EEC central banks. A progressive
narrowing of margins could eventually lead to their elimination and
result, for all practical purposes, in a single currency, which would be
allowed to fluctuate against the dollar to the extent permitted by the
rules of the International Monetary Fund and the European Monetary
Agreement.
One must distinguish the implications of the proposal for individual
EEC countries from those for the EEC as a whole. For the individual
member countries a narrowing of margins implies some loss in exchange
rate flexibility, which, in turn, means some reduction in autonomy for
interest rate and, consequently, monetary policy and a greater liability
to fluctuations in official reserves. The EEC as a whole, however, would
have retained the same degree of exchange rate flexibility that its member countries had at the time of the agreement; this can be seen most
clearly in the final stage when margins would be completely eliminated
and all currencies free to move en bloc within the permissible band
vis-à-vis the dollar. Movements of the EEC currencies within this band,
however, would have implied an agreement by all member countries,
although in the final stages the decision would probably be taken by a
Community institution, such as a common central bank.
Although the agreement reached between the EEC central banks on
a narrowing of margins could not be implemented, some of the reasons
behind it have not disappeared. In particular, if the EEC is to achieve
monetary unification, fluctuations of the member countries' currencies
against one another will eventually have to be eliminated. This is
reflected in various EEC proposals for dealing with the problems arising
out of the events of May-August 1971, such as a widening of margins
against non-EEC currencies while retaining 0.75 per cent margins
within the EEC, or a "joint float" by the EEC currencies. This last
proposal was enacted by the Benelux countries among themselves:
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on August 23 the Netherlands Bank and the National Bank of Belgium
agreed to support each other's currency so as to keep them within margins of 1.50 per cent on either side of parity (expressed in the other
country's currency), while the two currencies would float jointly
vis-à-vis the rest of the world. By contrast, the narrowing of margins
agreed upon by the EEC central banks early in 1971 would have been
a more modest step toward a monetary union but it would also have
minimized potential difficulties.

APPENDIX
The following example will illustrate the operation of narrower margins
( ± 1 per cent) between EEC currencies. Let us assume that the Italian lira has
weakened relative to the dollar to the floor of its permissible margins of fluctuation, i.e., to U. S. cent 0.1588. Should the Belgian franc be strong, it will not be
able to appreciate to the ceiling of its band vis-à-vis the dollar, i.e., U.S. cents
2.015, because this would imply a cross rate between the Belgian franc and the
lira of BE 1 = Lit 12.69 (2.015 + 0.1588), which is outside the agreed EEC
band. The most the Belgian franc can appreciate is to U. S. cents 2.005 (Table 1).
TABLE 1.

DOLLAR EXCHANGE RATES AND CROSS RATES FOR THE BELGIAN FRANC
AND THE ITALIAN LIRA WITH NARROWER INTRA-EEC MARGINS
Belgian Franc
In U.S. cents

Parity
Ceiling
A
Β l
Floor
A
Β

l

In Italian lire

Italian Lira
In U.S. cents

In Belgian francs

2.00

12.50

0.16

0.08

2.0150
2.0050

12.6875
12.6250

0.1612
0.1604

0.0812
0.0808

1.9850
1.9950

12.3125
12.3750

0.1588
0.1596

0.7880
0.7920

1

A = potential ceiling and floor resulting from ±0.75 per cent margins against the
dollar. Β = permissible ceiling (and floor) rates consistent with ±1 per cent intra-EEC
margins, in the event that one EEC currency is at the floor (or ceiling) of its band of
fluctuation with the U.S. dollar.
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Conséquences possibles des propositions visant à réduire les
marges de fluctuation des taux de change entre monnaies
de la CEE
Résumé
Dans cette étude, les auteurs examinent le fonctionnement d'un
système de marges plus étroites comme celui qui avait été convenu par
les banques centrales de la Communauté Economique Européenne
(CEE) et qui devait entrer en vigueur le 15 juin 1971 mais dont
l'application a été ajournée, ainsi que ce qu'un tel système implique
pour la flexibilité des taux de change, la politique des taux d'intérêt et
les variations des réserves officielles. La caractéristique fondamentale
du système qui avait été adopté était que les marges de fluctuation des
taux de change entre les monnaies de la CEE seraient réduites sans pour
autant réduire les marges entre les monnaies de la CEE et le dollar E.U.
On aurait atteint cet objectif en rétrécissant la bande à l'intérieur de
laquelle on aurait laissé fluctuer les monnaies de la CEE vis-à-vis du
dollar à un moment donné mais en laissant cette bande se déplacer
dans le temps à l'intérieur des limites existantes (ou, peut-être, de limites
plus larges). Le niveau de la bande serait déterminé d'un commun
accord par les banques centrales de la CEE. Cela signifiait que la CEE,
considérée en tant que groupe, conserverait pour ses taux de change,
sur une longue période, le même degré de flexibilité dont jouissaient
alors ses membres, mais que chaque pays de la CEE pris individuellement ne serait pas en mesure à un moment donné d'utiliser pleinement
les marges de fluctuation autorisées vis-à-vis du dollar.
Ce système implique également, pour les pays participants, une
limitation de leur autonomie dans le domaine de la politique des taux
d'intérêt car, en l'absence de toute spéculation portant sur un changement de parité, l'ampleur autorisée des fluctuations du cours au comptant
limite les primes ou les décotes des cours à terme, et, par conséquent,
les écarts entre taux d'intérêt qui peuvent se manifester avant que
commence l'arbitrage. La CEE dans son ensemble jouirait, toutefois,
vis-à-vis du reste du monde d'une marge d'autonomie plus large dont le
degré effectif serait fonction des limites à l'intérieur desquelles on
laisserait fluctuer la bande de la CEE.
En ce qui concerne les variations des réserves officielles, le système
préconisé pourrait avoir un effet déstabilisant, c'est-à-dire qu'un pays
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membre de la CEE ayant une monnaie "faible" perdrait des réserves :
1 ) si le niveau de la bande de la CEE ne permettait pas à sa monnaie
d'être à son niveau potentiel le plus bas vis-à-vis du dollar; 2) parce
que, même s'il était à son niveau le plus bas vis-à-vis du dollar, le
rétrécissement des marges à l'intérieur de la CEE réduirait le gain
potentiel pour les spéculateurs dans les autres pays de la CEE, et, par
conséquence, les entrées de capitaux stabilisatrices.
Le système proposé impliquait ainsi des limitations volontaires de la
flexibilité des taux de change et comportait le risque de mouvements de
capitaux déstabilisants. Le degré minime du rétrécissement proposé
aurait toutefois réduit au minimum les difficultés possibles, et ce rétrécissement aurait constitué une première étape vers l'union monétaire et la
complète élimination des fluctuations des taux de change à l'intérieur
de la CEE.

Trascendencia de las propuestas para estrechar los márgenes
de fluctuación de los tipos de cambio entre las monedas
de la CEE
Resumen
En este trabajo se estudia el funcionamiento de un sistema de
márgenes más estrechos, como el acordado por los bancos centrales de
la Comunidad Económica Europea (CEE), previsto para entrar en
vigor el 15 de junio de 1971, pero que luego quedó aplazado, y su
trascendencia, en cuanto a la flexibilidad de los tipos de cambio, la
política del tipo de interés, y los movimientos en las reservas oficiales.
La característica esencial del sistema que se había seleccionado era que
se estrecharían los márgenes del tipo de cambio entre las monedas de la
CEE, sin estrechar los márgenes entre las monedas de la CEE y el
dólar de EE.UU. Esto se habría logrado estrechando la banda dentro
de la cual se permitiría que las monedas de la CEE fluctuaran frente al
dólar en un momento determinado, pero permitiendo que dicha banda
se moviera a través del tiempo dentro de los límites existentes (o, quizás,
otros más anchos). El nivel de la banda quedaría determinado mediante
un acuerdo entre los bancos centrales de la CEE. Esto significaba que
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aunque el conjunto de la CEE retendría, a lo largo del tiempo, el mismo
grado de flexibilidad del tipo de cambio que disfrutaban entonces los
países miembros, los distintos países de la CEE no podrían hacer uso
pleno en un momento determinado de su margen permisible de fluctuación frente al dólar.
El sistema implicaba también una limitación en el grado de autonomía
que tendrían los distintos países en el campo de la política del tipo de
interés, porque, no habiendo especulación respecto a las variaciones en
la paridad, el ámbito permitido de fluctuación del tipo de cambio al
contado limita las primas o descuentos de los tipos de cambio a plazo
e, igualmente, las diferencias de tipos de interés que pueden surgir antes
de que comience el arbitraje de intereses. No obstante, el conjunto de la
CEE disfrutaría de un mayor grado de autonomía frente al resto del
mundo, dependiendo de los límites dentro de los cuales se permitiera
fluctuar a la banda de la CEE.
Por lo que se refiere a los movimientos en las reservas oficiales, el
sistema propuesto podría ser desestabilizador, ya que un país de la CEE
con moneda "débil" perdería reservas 1) si el nivel de la banda de la
CEE no le permitiera a su moneda llegar al nivel más bajo posible
frente al dólar, y 2) porque, aun si se hallaba a su nivel más bajo frente
al dólar, al estrecharse los márgenes dentro de la CEE se reduciría la
ganancia potencial de los especuladores en otros países de la CEE, así
como las entradas equilibradoras de capital.
De modo que el sistema propuesto implicaba la imposición sobre sí
mismos de limitaciones en cuanto a la flexibilidad del tipo de cambio y
comportaba el peligro de ocasionar movimientos de capital desestabilizadores. Sin embargo, la moderada dimensión del estrechamiento propuesto habría minimizado los posibles inconvenientes, y habría constituido un primer paso hacia la meta de la unión monetaria y la
completa eliminación de las fluctuaciones de tipos de cambio dentro
de la CEE,
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The Economy of Surinam

1

Hermann Joseph Dudler, Erhard Fiirst, Michiel Harden,
and Marie Henriette Lambert *

I. Introduction
O URĪNAM—formerly known as Netherlands Guiana—is situated
^ between the Republic of Guyana and French Guiana on the northeast coast of South America. The country covers an area of about
60,000 square miles but has a population of only about 400,000. Surinam's economic potential lies largely in its natural resources, which
include huge deposits of high-quality bauxite. In the early postwar period Surinam was the world's main supplier of bauxite, accounting for
about one fourth of the world supply. Despite a rapid expansion of
bauxite production in the 1960s, Surinam has nevertheless lost its leading position in this field to Jamaica and Australia. Prospecting has
revealed the existence of other minerals, which have thus far remained
undeveloped. The coastal area and parts of the interior are eminently
suitable for agriculture. Production of rice—the main crop—has been
* Mr. Dudler, who received his training in economics at the University of
Cologne and at the London School of Economics, was attached to the Fund's
European Department when this paper was prepared. He is now employed by the
Organization for Economic Cooperation and Development.
Mr. Fiirst, who studied law and economics at the University of Vienna and at
the Vienna Institute of Advanced Studies, was an economist in the Fund's European Department when this paper was prepared. He is now on the staff of the
Institute for Economic Research in Austria.
Mr. Hardon, an economist in the European Department when this paper was
prepared and presently in the African Department, studied at the University of
Amsterdam.
» Miss Lambert, a graduate of the University of Liège and of Yale University,
was an Assistant Division Chief in the Fund's European Department when this
paper was prepared. She is now an Advisor in the Studies Department of the National Bank of Belgium.
1
This article was written on the basis of material collected in Surinam in October 1970 and prepared under the direction of Leo Van Houtven, who for a number of years was Chief of the Fund's Western European Division and is presently
Chief of the Southern European Division.
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stimulated in the framework of the Wageningen scheme, one of the largest mechanized rice estates in the Western Hemisphere. Other important crops include bananas, sugar cane, and citrus fruits. Forests, which
cover about 80 per cent of the area of Surinam, include a wide variety
of accessible wood resources, which have hardly begun to be developed.
The country's large rivers have a substantial potential for producing
hydroelectric power.
The population is mainly of African and Indian orgin, each accounting for more than one third of the total. Until a few years ago the population was growing at the exceptionally rapid rate of more than 3.5
per cent per annum, but recently the rate is estimated to have slowed
down, mainly as a result of increased emigration. Nearly one half of the
population is under 15 years of age and only 4 per cent is 65 or older.
Rough estimates put the labor force at 100,000 people, about 25 per
cent of the population. More than one fourth of the labor force is
engaged in agriculture, which accounts for some 12 per cent of gross
domestic product (GDP). By contrast, bauxite mining and processing,
which account for about one third of GDP, provide employment for
only 6-7 per cent of the labor force. For a number of years there has
been a strong movement out of agriculture to small businesses, private
services, and, particularly, government employment. About 25 per cent
of the labor force is presently on the government payroll.
When Surinam achieved internal self-government in 1954, the
authorities set out to stimulate growth through a comprehensive TenYear Development Plan, which centered on the improvement of infrastructure. The Netherlands Government agreed to provide most of the
financing for the investments projected in that Plan. A separate plan,
the so-called Brokopondo Plan, provided for the exploitation of large
bauxite deposits in an area fairly close to Paramaribo, including the
construction of an aluminum factory and a large hydroelectric complex
to provide energy for the smelters. Total investments under the TenYear Plan and the Brokopondo Plan have been estimated at some
Sur. f. 500 million (Surinam guilders 1.88585 = US$1). Under the
impetus of these investments, the growth of real gross national product
(GNP) accelerated strongly from the second half of the 1950s to the
first half of the 1960s, when most of the investments were implemented.
Despite the rapid population growth, per capita income has nearly
doubled in real terms since the early 1950s and now amounts to about
$600, which is above the average for countries in South America.
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II. Structure of the Economy
COUNTRY AND POPULATION
History
The area known as Guiana was visited by Spanish explorers shortly
after the discovery of America in 1492, but it was not claimed for the
Spanish sovereign until a century later. The Dutch and British were
also interested in the area; the latter started the first settlements and
founded the colony about 1650. The Dutch captured it during the second Dutch-British war and were so keen on keeping it that during the
peace negotiations in 1667 it was assigned to them in exchange for New
Amsterdam, which was taken in the same war by the British and renamed New York. Afterward, Surinam changed hands between the
British and the Dutch on more than one occasion, until 1816 when it
finally became Dutch.
In the seventeenth and eighteenth centuries Surinam derived most of
its wealth from agriculture, mainly cotton, coffee, and sugar, which were
grown on large plantations. The Dutch plantation owners—in the middle of the eighteenth century there were nearly 1,000 plantations—
imported large numbers of Negro slaves from Africa. Prosperity faded
toward the end of the eighteenth century when the prices of tropical
products in Europe declined sharply, ending in a crisis on the Amsterdam Stock Exchange in 1773. Afterward, many plantation owners
abandoned their estates, and the once rich colony had to rely on aid
from the Netherlands to offset the deficit in its budget.
The profitability of the remaining plantations was again threatened in
1863, when slavery was abolished and the plantation owners had to
look for other sources of labor. In anticipation of the abolition of slavery, Chinese workers were contracted from the Dutch East Indies and
later directly from China. Permission was also obtained from the
United Kingdom to recruit labor from India, and, beginning in 1890,
Javanese were hired—adding new segments to an already mixed community.
In the twentieth century mining has taken the place that agriculture
had occupied. Surinam's bauxite resources are among the richest in the
world, and its share of world production rose to more than one fourth
of the total immediately after World War II, when new mines were put
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into operation, but its share has declined to less than 15 per cent since
late in the 1950s.
The people
Surinam's population (including the tribes) is currently estimated at
about 400,000. The average density of population (6.5 persons per
square mile) is low, but most of the people live in the fairly densely
populated coastal areas along the lower reaches of the rivers. At the
time of the latest census (1964), one third of the population resided in
the city of Paramaribo and about two thirds in the capital and its outskirts, an area of about 1,700 square miles. Most inhabitants in the
Paramaribo district are of African, Chinese, or European origin; the
majority of the population in the coastal plains is of Indian and Indonesian origin; and the hinterland is inhabited by Negro and Amerindian
tribes.
In recent decades the age structure of the population has become
markedly younger (Chart 1), placing a correspondingly heavy burden
on the economically active generation, the educational system, and the
absorptive capacity of the labor market. The educational system is well
developed and includes elementary and secondary education, vocational
training schools, a teachers' college, a law school, and a medical school.
Illiteracy has been low for decades, as compulsory education for children up to 12 years of age was introduced many years ago.
Political system
Until 1954 Surinam was a dependent territory of the Netherlands.
Following a transitional period, which began after World War II, Surinam became self-governing in domestic affairs in 1951. This status was
given formal recognition in 1954 with the establishment of the Tripartite Kingdom of the Netherlands, including the Netherlands, Surinam,
and the Netherlands Antilles. The partners in the Kingdom are bound
loosely by a Charter; each member has its own constitution and is fully
autonomous in internal affairs. External affairs, including defense, are
dealt with by the "Kingdom Government," in which all three partners
are represented. The Government of Surinam is headed by a Governor
who is appointed by the sovereign and is his representative. The Governor and the Cabinet, chaired by the Prime Minister, form the Council
of Ministers. The country's legislative body, the Staten of Surinam, consists of 39 members.
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CHART 1. SURINAM: POPULATION, 1950, 1955, 1964, AND 1968τ

Sources: Bureau of Statistics, Statistical Yearbook of Suriname, 1960-1965; data
provided
by the Surinam authorities.
1
Excluding tribal population.
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AGRICULTURE AND FORESTRY
General
More than two fifths of Surinam's total area is suitable for agriculture, but only a minor part is presently classified as farmland—mostly
in the young coastal strip—and presumably no more than one half of
this is being cultivated effectively. About 80 per cent of the cultivated
area is used for raising crops, and the remainder for pasture land.
Paddy (i.e., threshed, unmilled rice) is Surinam's most important
crop, both in area cultivated and in production value. Other main crops
include sugar, bananas, citrus fruits, and vegetables (Chart 2). Livestock production accounts for about one fifth of total agricultural production. The rural population, particularly the Hindus, shows a strong
preference for self-sufficient family farming. Nevertheless, large-scale
farming, which produces most of the crops for export, has gained in
importance recently and accounts for the bulk of the increase in cultivated farmland during the past decade. According to the latest statistics, a total crop area of roughly 100,000 acres in 1969 could be
divided into 45 per cent large-scale and 55 per cent small-scale farming.
Surinam has long ceased to be self-sufficient in food. An estimated
30-40 per cent of the country's food needs is imported, and essential
import items include meat, dairy products, wheat, and potatoes. The
composition of the import package is determined largely by food consumption habits of the urban population, which follow European consumption patterns. The main food export items are rice, bananas, sugar,
and fish products. Despite an encouraging increase in agricultural
exports in recent years, they have accounted for only 7-8 per cent of
total exports.
Rice
Rice is the main staple food in the population's diet and Surinam's
primary export crop. Paddy is grown throughout the coastal strip,
although cultivation is more concentrated in the district of Nickerie
(close to the Guyana border), where the Wageningen rice estate
(established by the Surinam and Netherlands Governments in 1949) is
located, and in the district of Surinam near Paramaribo. The Stichting
Machinale Landbouw accounts for about one third of Surinam's paddy
production and for most of its exports of processed rice products. Its

©International Monetary Fund. Not for Redistribution

THE ECONOMY OF SURINAM

675

CHART 2. SURINAM: AGRICULTURAL PRODUCTION, 1958-68

Sources: Centrale Bank van Suriname, Verslagen.
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processed white and cargo rice has found buoyant export markets in
the Caribbean and Western Europe.
Small producers do not participate directly in rice exports but sell
their produce to rice millers. Part of the paddy is bought by the Government at a guaranteed minimum price and can be stored in silos provided by the Government. It is official policy to keep the price of paddy
fairly stable to prevent a marked rise in the cost of living index. Rice
exportation is, therefore, subject to licensing and sometimes restricted
by the authorities if local prices tend to rise. At times of bad crops and
acute rice shortages, distribution is undertaken by the Government.
Imports of rice are also restricted.
Other crops
In 1969 the area planted to sugar, which was the most important
crop during the plantation period, was not more than 5,000 acres, with
a production of 15,000 tons. One fourth of this output was exported,
valued at Sur. f. 1.1 million. Part of the crop is processed by a local
sugar refinery and rum distillery, where output and exports have been
increasing rapidly during recent years, with exports of alcohol and rum
amounting to Sur. f. 0.6 million in 1969. The output of coffee and
cocoa, also leading plantation crops in past centuries, has continued to
decline in recent years, the value of total production, most of which is
exported, amounting to less than Sur. f. 0.5 million in 1969. The conversion of those plantations into more economic uses is being subsidized
by the Government.
Bananas and plantains were not large crops until the 1960s, when
government promotion resulted in a steep increase in output. More than
50,000 metric tons of bananas were harvested on about 4,000 acres in
1968, and investments are under way to add about 2,500 acres. In
1968 exports accounted for about 70 per cent of the production and
were valued at nearly Sur. f. 5 million; however, less favorable weather
and strikes reduced exports in the following year to Sur. f. 4 million.
The cultivation of citrus fruits has also been encouraged by the Government. Surinam's oranges have found a promising market in Western
Europe, where good prices can generally be achieved because the crop
becomes available when other supplies are seasonally low. In 1969
more than 5,500 acres were utilized for citrus growing (mostly
oranges), and exports amounted to nearly Sur. f. 1.0 million.
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Livestock production and fishing industry
Livestock production was valued at Sur. f. 12 million in 1968, of
which dairy products covered nearly one half, meat one fifth, and poultry about one third. Although total production has more than doubled
since 1955, domestic demand has increased even more sharply, with the
result that imports have risen—more than Sur. f. 5 million in 1968—
while exports are almost nonexistent. Import needs are likely to continue rising, as livestock production in Surinam is not well developed
and only a few plantation farmers use modern techniques of animal
husbandry.
Since 1955 fishing has expanded rapidly. The fastest increases have
been achieved in shrimp catching, which is performed on a large scale
with a fleet of nearly 100 trawlers and a modern packing plant that
processes shrimp for export—mostly to the United States and Japan.
Shrimp catching, amounting to Sur. f. 3.4 million in 1969 (over half the
total fish production), accounts for the bulk of exports of fish and
fish products.
Forestry
About 80 per cent of Surinam's area is covered with forests, but less
than 10 per cent of the total is considered easily accessible for exploitation. Only a small fraction is actually being used. The wood industry
produces not only roughly trimmed logs and semifinished products,
such as timber, plywood, and particle board, but also prefabricated
houses. Total production grew only modestly in the 1960s, and the
share of the forestry sector in GDP declined gradually to less than 1.5
per cent in 1968. Total exports of wood products stagnated during the
same period, fluctuating between Sur. f. 6.5 million and Sur. f. 8.5 million, while their share in total exports declined from about 8 per cent in
1960 to about 3.5 per cent in 1969.
MINING
Surinam's greatest natural resource is its mineral deposits, the most
important of which are its large bauxite reserves. Other resources
include deposits of gold, platinum, iron, nickel, and other ores, and mineral fuels. Gold production, in which Surinam experienced a short-lived
boom at the end of the nineteenth century, has declined to the point
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where it is mined primarily as a raw material for the domestic goldworking industry.
Bauxite mining and related industries
Bauxite mining and, since 1965, the production 2 of alumina and
aluminum constitute the leading nonagrarian economic activity and together make the greatest single sectoral contribution to GDP. In 1968
bauxite mining accounted for about 15 per cent and the aluminum and
alumina industry for another 15 per cent of GDP at current factor cost.
Exports of bauxite, aluminum, and alumina are the prime source of foreign exchange earnings, accounting for over 85 per cent of exports of
goods in recent years. During the 1960s the investment activity of the
bauxite industry largely determined the level of private investment and
of imports of capital goods, and reinvested or repatriated earnings of
the foreign-owned bauxite companies severely affected the balance of
payments. A considerable proportion of government revenue is derived
from bauxite companies through royalties and direct taxation, or is
indirectly attributable to their activity. The bauxite sector also strongly
influences the expansion of other sectors, such as commerce and transportation.
Surinam's bauxite deposits contain a high grade of aluminum ore
with generally little overburden, particularly the deposits located in the
northeastern parts of Surinam where economically exploitable reserves
have been estimated at 50 million tons. Large deposits of bauxite
amounting to about 400 million tons (see also Section III, Development
Planning and Economic Growth) of somewhat lower quality were discovered early in the 1960s in the central western part of Surinam. At
present, only deposits in the central eastern part of the country are
being exploited, as they are easily accessible and are situated near large
rivers so that mined ore can be loaded onto seagoing vessels.
Surinam has produced a considerable share of the world's bauxite
since mining began on a large scale in 1927 (Chart 3). Most of the
mineral is exported to the United States, where Surinam's leading bauxite company—the Surinam Aluminum Company (SURALCO), an affiliate of Aluminum Company of America (ALCOA)—is registered. The
2
In a first refining process of bauxite, the impurities, including other minerals,
are eliminated and alumina (also called aluminum oxide) is obtained. When
alumina is smelted, it breaks down into metallic aluminum and oxide.
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CHART 3. SURINAM: WORLD PRODUCTION OF BAUXITE,
1950, 1955, 1960, AND 1965-69

Sources: Centrale Bank van Suriname, Verslagen; United Nations, Statistical
Office, Monthly Bulletin of Statistics (New York); Bureau of Statistics, Statistical
Yearbook of Suriname, 1960-1965.
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only other mining company presently operating in Surinam is Billiton
Company Surinam (an affiliate of Royal Dutch/Shell).
Since 1965 the exploitation of Surinam's bauxite deposits has been
augmented by the manufacturing of alumina and aluminum (Table 1).
This activity is the offspring of the Brokopondo project (named after a
village about 100 miles up the Surinam River from Paramaribo), on
which SURALCO and the Government agreed in 1958. Under the project, SURALCO erected on the Surinam River a dam and hydroelectric
power station with a generating capacity of 150,000 kilowatts, and
constructed an alumina plant and an aluminum smelter. The investments
were financed by SURALCO, which in return received a limited monopoly
for bauxite extraction on deposits east of the Surinam River and a
special tax regime. In 1965 production facilities were completed. Total
annual capacity amounts to 70,000 tons for the aluminum smelter and
1,000,000 tons for the alumina plant. Billiton participates in the utilization of SURALCO'S production capacity under a contract that provides
for increasing quantities of Billiton's bauxite to be processed at
SURALCO'S alumina reduction plant. Moreover, in 1969 an agreement
was reached between ALCOA and a French company involving the
exploitation of bauxite deposits in French Guiana that are to be processed to alumina in Surinam. This extra work will necessitate an
extension of SURALCO'S alumina reduction plant to a capacity of 1.5
million tons. This project is not expected to be completed before
1974-75.
In August 1971 Parliament approved legislation authorizing a new
government-owned industrial corporation to enter into joint ventures
TABLE 1. SURINAM: PRODUCTION AND EXPORTS OF BAUXITE, ALUMINA, AND
ALUMINUM, 1955, 1960, AND 1965-70
Bauxite

Alumina

Exports

Production
(million (million
Surinam metric
guilders)
tons)

Aluminum

Production
(million
metric
tons)

Exports

(million
metric
tons)

1955

3.1

3.1

40

—

—

—

1960
1965
1966
1967
1968
1969
1970

3.5
4.4
5.6
5.5
5.7
6.2
6.0

3.6
4.4
4.6
3.8
3.8
3.7
3.4

66
81
92
77
77
78
76

—
115
407
742
813
949
1,014

—
59
347
684
702
857
893

—
6
37
72
77
94
99

(million
metric
tons)

Production
(million (million
Surinam metric
guilders)
tons)

Exports
(million
metric
tons)

(million
Surinam
guilders)

—

—

—

—
2
27
32
43
53
54

—
1
26
31
43
53
53

—
1
19
24
34
48
49

Sources: Centrale Bank van Suriname, Verslagen.
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with Reynolds Suriname Mines Ltd. for the exploitation of the bauxite
deposits in the Bakhuis and Coppename areas (see map). These projects are discussed further on pages 684-86.
MANUFACTURING
Apart from the production of bauxite derivatives, which account for
more than 60 per cent of industrial production, the manufacturing
sector consists of a number of small industries. The principal products
of the foodstuffs industry are processed rice, sugar and molasses, beer
and soft drinks, dairy products, edible oils, and cattle fodder. The wood
products industry is dominated by a large foreign-owned factory that
makes prefabricated houses, plywood, and particle board. Other industries that are geared to local consumption produce bricks, cigars, cigarettes, matches, clothing, and footwear. The manufacturing sector,
excluding the production of alumina and aluminum, contributes about
10 per cent to GNP at factor cost.
Various factors adversely affect the climate for industrial development: natural sources of energy other than water are lacking; unit labor
costs seem to be relatively high compared with many other less developed countries; entrepreneurial experience and skilled labor are scarce;
industries producing for domestic consumption operate in a small
domestic market fragmented by differing consumption habits of the
urban and rural population; and shipping costs for exports are high.
Access to the main world markets as well as to neighboring markets is
limited. Foreign entrepreneurs have not shown much interest in establishing manufacturing facilities in Surinam, even after it became an
associate member of the European Economic Community (see
pp. 745-47).
TRANSPORTATION AND TOURISM
The transportation system has long been dominated by the rivers,
which allow ocean vessels as far inland as 100 miles. Paramaribo is the
main harbor for sea transportation and handles approximately 2,000
vessels with about 7 million gross register tons a year; new harbor
facilities have been constructed with financing from the European
Development Fund (EDF) of the European Economic Community
(EEC).
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Tourism in Surinam is not well developed. In 1968 only 7,000 tourists visited the country, mostly from the United States and the Netherlands; in addition, nearly 10,000 visitors arrived primarily for business
purposes. Total revenue from tourists and businessmen together did not
exceed Sur. f. 4 million, an estimated Sur. f. 2 million less than expenditures of Surinamese traveling abroad. According to a recent study,
revenue on account of tourism could be considerably increased, particularly through "up-country jungle tours."

III. Development Planning and Economic Growth
DEVELOPMENT PLANNING
Most of the Government's development activities have been within
the framework of the Ten-Year Plan, which covered the period
1955-64; it was extended by a Supplementary Development Plan, the
execution period of which (through 1968) partly overlapped the First
Five-Year Plan, 1967-71. These development plans have been financed
largely with aid from the Netherlands. Other development projects have
been executed with the support of the EDF, the European Investment
Bank (EIB), the U.S. Agency for International Development, and
the United Nations Special Fund. In addition, the Government made
special arrangements with foreign investors to execute large projects,
in particular the Brokopondo project and the Wageningen scheme.
The Ten-Year Plan and the Supplementary Development Plan
(1955-68)
The Ten-Year Plan was to entail total expenditures of Sur. f. 127
million. Infrastructure would account for 62 per cent, while the remaining 38 per cent was appropriated for directly productive sectors—agriculture (23 per cent), mining, forestry, and manufacturing. The Netherlands agreed to provide two thirds of the financing of the Plan—one
third as a grant and one third as a loan, on which interest at 3 per cent
per annum would be paid until the expiration of the Plan. The accrued
interest and capital were consolidated into a 25-year loan to be repaid
in equal yearly installments.
In 1960 the Surinam and Dutch Governments agreed on a Supplementary Development Plan that entailed an additional expenditure of

©International Monetary Fund. Not for Redistribution

THE ECONOMY OF SURINAM

683

Sur. f. 80 million, thus raising the total to Sur. f. 207 million. A large
share of the Supplementary Plan was appropriated for agriculture,
transport, and mining (including a geological survey of the bauxite
fields in western Surinam).
By 1964 the expenditure originally planned under the Ten-Year Plan
(Sur. f. 127 million) had been made. In the meantime, Surinam's budgetary situation had deteriorated seriously, and after 1962 the country
was no longer in a position to make its financial contribution to the
Plan. As a result, Plan outlays were reduced to Sur. f. 191.5 million,
and this amount was actually spent by the end of 1968. Most of the
reduction was reflected in a lower percentage of realization in the
directly productive sectors (Table 2).
The Five-Year Plan (1967-71)
Before the Ten-Year Plan expired, the Government instructed the
Stichting Planbureau Suriname (a government agency in charge of
development planning) to draft a new plan. Since private investment
TABLE 2. SURINAM: TEN-YEAR * AND FIVE-YEAR 2 DEVELOPMENT PLANS, 1954-71
Ten-Year Plan

Five-Year Plan

Million
Surinam
guilders

Percentage
of total

43.8
18.9
10.8
8.3

25
11
6
5

7.8
5.3
7.9
1.5

12
8
12
2

81.8

47

22.5

34

47.6

27

13.0

20

12.0
10.6
8.0
5.9

7
6
5
3

5.9
1.5
2.2
3.5

9
2
3
5

10.6

6

17.3

26

Total, economic and social
infrastructure

94.7

53

43.4

66

Total expenditures, 1954-68

176.5

100

65.9

100

Agriculture
Mining
Forestry
Manufacturing
Total, directly productive sectors
Communications
Government services
(including public utilities)
Health and welfare
Education
Public housing
Other
(including Plan administration)

Million
Surinam
guilders

3

Percentage
of total

Sources: Centrale Bank van Suriname, Verslag over 1968; data provided by the Surinam
authorities.
1
Including Supplementary Development Plan, 1964-68.
2
1967-71.
3
Actual expenditures made by the end of 1970.
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had not responded sufficiently to the development of infrastructure
under the First Ten-Year Plan, the main emphasis of the new plan
would be on directly productive investments. The Netherlands Government agreed to provide financing for a Five-Year Plan up to Sur. f. 125
million, of which one half would be in grants, 40 per cent in soft loans,
and the remainder in loans at market conditions.
The implementation of the Plan, however, did not start until mid1968, and actual expenditures have lagged significantly behind the original schedule. Therefore, the Plan was extended to 1972. By the end of
1970 actual outlays had amounted to only Sur. f. 65.9 million, leaving
some Sur. f. 59 million to be spent during the remaining two years of
the Plan period—a large part of which had not yet been authorized.
Moreover, one of the main objectives of the new Plan, i.e., the channeling of more funds into directly productive investments, has not materialized thus far.
The present Plan is scheduled to be followed by a Second Five-Year
Plan, 1972-76. However, the preparation of this new Plan is only in a
preliminary stage, and thus far the Government and Parliament have
not decided on the main targets and priorities. The Netherlands is
expected to make available Sur. f. 208 million for financing the Plan. In
addition, a substantial amount of aid will be forthcoming from the
EDF. Apart from a number of relatively small projects that are in various stages of preparation, two major investment projects have been
decided on, viz., for the exploitation of the bauxite reserves of the Bakhuis Mountains and of the Coppename area.
In August 1971 the Surinam Parliament approved legislation creating
a government-owned industrial corporation, Grasshopper Aluminium
Company (GRASSALCO), and authorizing this corporation to enter into
joint ventures with Reynolds Suriname Mines Ltd. for the exploitation of
the above-mentioned bauxite resources. These ventures are to operate in
accordance with the guidelines laid down in the legislation. These
guidelines are fairly complex, since they define the respective roles and
responsibilities of GRASSALCO and Reynolds in the various joint ventures that can be established, as well as the conditions for exploitation
of the mineral resources and the special tax regime that applies to both
corporations. Reynolds will manage both projects.
In the Bakhuis project, GRASSALCO and Reynolds are to operate
together as concessionaires on an equal footing. The project involves
the exploration and mining of bauxite in an area of almost 2.5 million
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acres, its shipment by rail to an alumina plant to be constructed near
Apoera on the Corantijn River, the construction of an aluminum reduction factory in the same area if a new source of hydroelectric power
can be developed, and the shipment of bauxite and bauxite products by
river barges to the coast for reshipment. The alumina plant will have an
initial annual capacity of 200,000 tons, to be increased gradually
depending on the size of the proved bauxite reserves. The aluminum
smelter will be constructed if enough bauxite is proved and if adequate
electric power can be provided to make the operation profitable. Surinam is responsible for the construction of the railroad (for which Reynolds will provide a long-term loan) and the Apoera harbor, the dredging of the river between Apoera and the ocean, and the provision of
land and certain basic materials for industrial and residential construction. The bauxite mines cannot come into full operation until the mid1970s, when the infrastructural investments are expected to be completed. The agreement specified that no more than 500,000 metric tons
of bauxite may be exported annually from the Bakhuis region, so that
all bauxite mined in excess of this quota is to be processed domestically.
As soon as the Bakhuis project is operational, Reynolds Suriname
Mines Ltd. is entitled to start exploitation of the Coppename deposits
to which it has been granted exclusive rights for a period of 65 years.
These deposits have a higher aluminum ore content with less overburden than those of the Bakhuis region, and their exploitation is also more
attractive because they are situated fairly close to the coast. Reynolds
will perform the exploration and development of the mine and has
undertaken to build (before the end of 1978) an alumina plant with
an initial annual capacity of 500,000 tons, to be expanded later
depending on the size of the proved bauxite resources. GRASSALCO has
an option to purchase a participation in the alumina plant, the share of
which will increase with the size of the plant, viz., from 7.5 per cent for
the first 200,000 tons of annual capacity to 50 per cent when the annual
capacity exceeds 2.4 million tons. If hydroelectric power can be made
available at competitive rates, Reynolds will construct for account of
the Surinam Government a hydroelectric power plant generating at least
125,000 kilowatts. This power plant would work exclusively for a
smelter that Reynolds would construct and pay for. GRASSALCO has an
option to participate on a fifty-fifty basis in the aluminum reduction
factory.
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The agreements stipulate that at least 90 per cent of those employed
in the two ventures should be Surinam nationals. Reynolds will be
responsible for the technical training of the employees, while the partners have a joint responsibility for the development of social and educational infrastructure. To promote the processing in Surinam of a large
part of the aluminum ore, total exports of bauxite by Reynolds from
Bakhuis and Coppename are not to exceed 30 million tons over the
lifetime of the projects.
Aid programs other than the Ten-Year and Five-Year Plans
The status of Surinam as an associate member of the EEC entitles it
to receive financial and technical assistance from the EDF and the EIB.
(See also pp. 745-47.) The Convention of Association appended to the
Treaty of Rome of 1957 established the EDF and allocated Sur. f. 18.5
million for grants to those countries and territories that maintained special relationships with the Netherlands (Surinam and the Netherlands
Antilles). The Yaounde Convention of 1964 provided for Sur. f. 16.9
million in grants and soft loans from the second EDF to the Netherlands
Antilles and Surinam, and Sur. f. 1.59 million in loans from the EIB
over a five-year period (1964-69). The Second Yaounde Convention,
signed in 1969, in effect extended the previous Convention for another
five years (1970-74) and allocated Sur. f. 15.9 million in grants and
Sur. f. 3.18 million in soft loans from the third EDF, and Sur. f. 2.6
million in loans at market conditions from the EIB. If the Netherlands
Antilles and Surinam were to share equally the amounts allocated to
them jointly, the share of Surinam would be about Sur. f. 29.1 million
for the commitment period ending on May 31, 1974.
At the end of 1970, the EDF had committed nearly Sur. f. 15.3
million in grants, of which some Sur. f. 7.7 million had been disbursed.
Most of these funds are channeled into infrastructural projects, such as
schools, the construction of a central market in Paramaribo, land reclamation and irrigation, and road construction. Toward the end of 1968
the EIB made a loan of Sur. f. 0.98 million for the construction of
warehouses and other facilities in the harbor of Paramaribo.
Foreign investment projects
A major contribution to agricultural development in Surinam, outside
the development plans, has been made by the Wageningen project. In
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addition to improving the rice standards in model farms and research
and selection centers, increasing attention was paid in the 1960s to the
education of Surinam farmers and the creation of middle-sized (about
60-acre) farms.
Of all projects, the Brokopondo project has made the most important
contribution to the development of Surinam. Apart from creating an
industry for bauxite processing, the project has stimulated the development of the interior through road construction, hydroelectric power
supply, improved navigability of the Surinam River, and employment
opportunities in the hinterland. Most of the Brokopondo investments
(totaling some Sur. f. 300 million) were financed by SURALCO, which
also extended a loan of Sur. f. 12 million to the Government to cover
its budgetary outlays under the project.
NATIONAL PRODUCT AND EXPENDITURE
In 1968 Surinam's GNP was estimated at Sur. f. 425 million. The
corresponding per capita income (about $600) places the country in
the upper range of per capita income levels in South America. From
1955 to 1968 GNP at current prices increased by 250 per cent but,
owing to price increases and a rapid population growth, real per capita
GNP increased by only about 75 per cent.
Four phases of growth can be distinguished since 1955: (1) a relatively modest real growth rate in the second half of the 1950s; (2) a
noticeable acceleration in the period 1960-64, connected with the large
investments made in exploiting the Brokopondo bauxite reserves; (3)
two years of exceptionally high growth (14 per cent in 1965 and 21
per cent in 1966) following the completion of the Brokopondo investments and the entry into operation of the alumina and aluminum
plants; and (4) a sharp slowdown in real growth since 1967, which has
been accompanied by increasing wage and price inflation.
Since 1955 the composition of GDP at factor cost has changed significantly. The gap between GDP at factor cost and GNP at factor cost
is large, reflecting the transfers abroad of income by the foreign-owned
companies (Charts 4 and 5). Transfers of income averaged nearly
Sur. f. 30 million in the period 1960-66, but more than doubled, reaching about Sur. f. 75 million, in 1968-69, which is equivalent to some
16-17 per cent of GNP.
Data on the development of the main categories of expenditure
within the Surinam national accounts are not available on an annual
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Source:
Stichting Planbureau Suriname.
1
Including construction.

Source: Stichting Planbureau Suriname.
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basis. However, available data for certain years indicate the substantial
changes in the composition of demand during the past 15 years (Table 3).
Public investment expenditure was stepped up sharply in the initial
phase of the Ten-Year Plan and rose at an average annual rate of
about 30 per cent (at current prices) between 1955 and 1960. Afterward, the Surinam Government was no longer able to contribute to the
financing of the Plan from domestic revenue, and public investment
expenditure declined between 1960 and 1965. Private investment
expenditure rose markedly in the period 1960-65, when the Brokopondo project was executed, but most of the increase was financed with
resources imported from abroad. The deficit on goods and services of
the balance of payments rose from the equivalent of 4 per cent of GNP
in 1955 to 36 per cent in 1965. The increase in investment activity
prompted a strong increase in imports, especially of investment goods,
and between 1955 and 1965 imports of capital goods rose at an average annual rate of 15—20 per cent.
In the second half of the 1960s investment declined but consumption
expenditures accelerated substantially, stimulated by large wage
increases and expansionary government budgets. Ordinary budget
expenditures increased at an average annual rate of 12 per cent in that
period, compared with 9 per cent in the preceding five years, Imports
of consumer goods increased at an annual rate of about 10 per cent—
nearly twice as much as in the first half of the decade.
EMPLOYMENT, WAGES, AND PRICES
Employment
Comprehensive statistics on employment are not available. According
to the census data for 1964, the labor force was about 80,000. Assuming an annual increase of roughly 3,500 employed persons, the 1970
labor force may be put at about 100,000 (25 per cent of the total population), This relatively lowr rate of participation is partly the result of
the low average age of the population and the high proportion of the
total population attending school.
The principal sources of employment are agriculture and the public
sector, while mining, manufacturing, and commerce also absorb substantial proportions of the labor force. There are no official data on
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1955
Million
Surinam
guilders

Consumption
Gross investment
Private
Public
Net exports of goods and services
Gross national product

I960
Percentage
share

Million
Surinam
guilders

1965

1967

Percentage
share

Million
Surinam
guilders

Percentage
share

Million
Surinam
guilders

Percentage
share

93.6
31.3
24.6
6.7
-4.7

77.9
26.0
20.4
5.6
-3.9

142.7
64.9
39.9
25.0
-36.3

83.3
37.9
23.3
14.6
-21.2

225.4
151.7
129.1
22.6
-100.1

81.4
54.7
46.6
8.1
-36.1

310.1
115.9
86.7
29.2
-24.1

77.2
28.8
21.6
7.2
-6.0

120.2

100.0

171.3

100.0

277.0

100.0

401.9

100.0

Sources: Stichting Planbureau Suriname, Jaarverslag, 1965; Nationaal Ontwikkelingsplan Suriname, 1965, Deel II; and MacroEconomische Beschouwingen, 1966 and 1967.
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OF EXPENDITURE, 1955, 1960, 1965, AND 1967
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changes in the pattern of employment since 1964, when the distribution, by sector, was as follows:
Per cent
Agriculture
Public sector
Services
Manufacturing
Mining
Other

28
25
12
10
8
17

Total

100

Source: Bureau of Statistics, Statistical Yearbook ofSuriname, 1960-65.

At present, about one fourth of the labor force is estimated to be
employed in the public sector, about one fourth in agriculture, and
about one fourth in private services, construction, and small manufacturing industries; the bauxite sector employs some 8 per cent, while the
remaining 15-20 per cent is unemployed. As a result of the urbanization process, the problem of unemployment is particularly acute in Paramaribo and the surrounding areas. As employment opportunities in
industry increase only slowly, the population tends to seek employment
with the Government or in the trade sector.
Apart from persistent unemployment, Surinam's labor market also
suffers from severe structural discrepancies. While the supply of
unskilled labor is abundant, there are increasing shortages of plantation
workers and skilled labor. The Government has made considerable
efforts, including adult training, to meet the need for skilled labor in the
private sector. These efforts are, however, partly counteracted by the
emigration of skilled laborers to the Netherlands, which, in recent
years, has reached considerable proportions. At the end of 1968 an
estimated 35,000 Surinamese were living in the Netherlands, of whom
about 10 per cent were students, while those of working age represented
16 per cent of Surinam's estimated labor force. There are no limitations
in the Netherlands on the immigration of Surinamese, as they are Dutch
nationals.
Wages and prices
No official data on wages are available. There is no governmentcontrolled wage system, and employers and employees freely negotiate
wages and other labor conditions. In 1968 a Foundation of Labor,
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comprised of an equal number of representatives of the employers'
organizations and of the trade unions, was established and entrusted
with the task of assisting in the peaceful settlement of labor disputes.
Until the mid-1960s, Surinam had a reputation for stable industrial
relations. Since that time, conditions on the labor market have changed,
trade unionism has spread rapidly, and unions have been established in
nearly all important firms in industry and services. The trade unions
have become increasingly vocal and have aggressively pressed their
demands for higher wages and better working conditions. Early in 1969
a protracted teachers' strike caused a government crisis and general
elections. These events led to a substantial acceleration in wage
increases. Collective labor agreements hardly existed before 1969 (the
first such agreement was concluded in 1966 in the SURALCO enterprises), but they have since become general. The average length of the
agreements is two years, and often they include a provision for periodic
cost of living adjustments of wages.
Available data on individual enterprises suggest that in the period
1966-70 wages in the private sector increased at an annual rate of
nearly 10 per cent; in 1969 the increase appears to have been well in
excess of that rate. Wages in the public sector, which had remained
fairly stable since the early 1960s, were also raised substantially in
1969.
The only price index published in Surinam is a cost of living index
for families in Paramaribo with weekly earnings of Sur. f. 20-60.3
Based on this index, a relatively high degree of price stability was
recorded during the period 1955 through 1965, when annual price
increases averaged about 2.5 per cent. However, during the four-year
period 1966-69 prices in Surinam increased on average by 6.5 per cent
a year; they reached an annual rate of about 11 per cent in both 1967
and 1969. The steepest price increases occurred in foodstuffs and beverages of domestic origin (Chart 6). The recent sharp acceleration in
price increases may have been caused by a number of complex and
partly interrelated factors. On the supply side, a shortage of domestically produced foodstuffs has developed, and poorly developed distribution channels have aggravated this situation. At the wholesale level,
trade in foodstuffs is dominated by a few firms, while at the retail level
3
This index is based on a family budget survey in 1952, and it has become less
reliable recently, as consumption patterns have changed in the past 20 years and
the weight given to food in this index has become overestimated.
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CHART 6. SURINAM: COST OF LIVING INDEX, 1954--69

Source: Bureau of Statistics.
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there is an excessive proliferation of outlets. The authorities have taken
some measures to counteract the rise in the cost of living index, including maximum sales prices for certain sensitive products, such as rice.
However, a stabilization of food prices depends mainly on a thorough
reform of the distribution system and on a substantial increase in production of foodstuffs for domestic consumption.

IV. Money and Banking
THE MONETARY SYSTEM

Surinam's currency unit is the Surinam guilder. The par value is
Sur. f. 1.88585 = US$1, and the corresponding rate of exchange for
the Netherlands guilder is 1.919555 = Sur. f. I. 4 Surinam guilder banknotes have been issued since 1865, when the first commercial bank, the
Surinaamsche Bank, was established. Until 1942 the exchange rate of
the Surinam guilder was tied and equal to that of the Netherlands
guilder. However, in anticipation of a possible devaluation of the Netherlands guilder as a result of World War II, the Surinam guilder was
introduced as a separate curency, independent of the Netherlands
guilder. The exchange rate of the Surinam guilder has, in fact, remained
unchanged since 1936.
Surinam's credit system is fairly well developed; it includes, in addition to the Central Bank, three commercial banks, a postal savings
bank, and three public credit institutions—one for agriculture, one for
industry, and a People's Credit Bank. The latter provides credit mainly
to those who generally could not obtain credit from a private commercial bank. Other financial intermediaries include life insurance companies and pension funds.

THE CENTRAL BANK OF SURINAM
The Central Bank of Surinam was established under the Bank Ordinance of October 10, 1956 and began operations on April 1, 1957. On
that date, the Surinaamsche Bank, which had acted as bank of issue
until that time, transferred its gold stock and various claims against,
4

The Surinam guilder has remained pegged to the U.S. dollar, whereas the
Netherlands guilder has been allowed to fluctuate against the dollar since May
1971.
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and liabilities to, the public sector to the Central Bank, and banknotes
issued by the former were exchanged against new notes issued by the
Central Bank. The Central Bank also took over the gold and foreign
exchange assets of the Foreign Exchange Fund. From the reserves of
the Exchange Fund, the Government paid Sur. f. 6 million to the Bank
as capital and reserve fund. In addition, the Bank has created special
reserves to cover foreign exchange risks. The Bank Ordinance stipulates
that at least 50 per cent of the aggregate amount of banknotes, balances on current account, and other sight liabilities of the Central
Bank shall be covered by unrefined gold, gold coin or bullion, or convertible foreign exchange. At least one half of the cover must consist of
gold. Subject to parliamentary approval, the Minister of Finance, at the
request of the Bank, may reduce these cover requirements.
The President of the Bank is appointed by the Government for a
term of five years and conducts the affairs of the Bank in accordance
with the provisions of the Bank Ordinance and with guidelines adopted
by the President and a Board of Directors. In the event of a disagreement between the Minister of Finance and the President on matters of
policy, the Minister is empowered, after consultation with the Board of
Directors, to issue directives to the President. Objections by the President can be notified to the Government, which will then decide whether
the directives issued by the Minister of Finance must be followed by
the President. The decision of the Government, together with the advice
of the Central Bank, must be communicated to Parliament.
The Central Bank has to promote the stability of the monetary unit
of Surinam and is responsible for the circulation of banknotes, the supervision of the banking and credit system, and payments relations with
foreign countries. The Bank also acts as fiscal agent of the Government
and of certain public institutions. At the request of the Minister of
Finance, the Central Bank is obliged to grant advances to the Government for temporary reinforcement of its cash position. Such advances
are not to exceed Sur. f. 4 million, of which Sur. f. 600,000 is interest
free while the remainder carries an interest rate equal to the Bank's discount rate. Table 4 summarizes the Central Bank's main assets and
liabilities from 1960 to 1970.
The Central Bank may discount, rediscount, purchase, and sell treasury paper, bills of exchange, and promissory notes with a maximum
maturity of six months. Other permissible operations of the Bank include the short-term investment of funds abroad in foreign treasury
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paper or bills of exchange and promissory notes, and dealings in precious metals.
INSTRUMENTS OF MONETARY POLICY
In 1968 Parliament approved the Ordinance on the Supervision of
the Banking and Credit System, which gave the Bank certain policy
instruments to control the volume of credit and to promote the solvency
of the banking system. The Bank may now lay down rules for the conduct of the banks' business, and if they are not freely accepted by the
credit institutions, they can be enforced by government decree. These
rules, which can be applied for periods of not more than one year,
include (1) obligatory liquidity reserves, (2) quantitative restrictions on
outstanding bank credit, and (3) the prohibition or limitation of certain
forms of credit or components of assets. The Central Bank is thus in a
position to control the volume of bank credit indirectly by establishing
liquidity ratios and directly by imposing quantitative credit ceilings and
qualitative credit controls.
Before 1968 the Bank relied on gentlemen's agreements with the
commercial banks for credit control. Since that date, standing instructions have been given to the commercial banks whereby the permissible
increase in credit to the domestic economy is linked broadly to the rise
in time and savings deposits of banks. The new credit ceiling is also
based on an assumed trend increase in real GNP of 6 per cent a year.
TABLE 4. SURINAM : MAIN ASSETS AND LIABILITIES OF THE
CENTRAL BANK, 1960, 1965, AND 1967-70
(In millions of Surinam guilders; end of period)

1960

1965

1967

1968

1969

1970

Assets
Foreign assets
Credit to Government
Capital investments

32.4
—
1.7

46.2
—
1.6

50.6
2,4
1.5

51.9
2.8
1.4

61.0
3.5
1.3

69.3
1.7
1.2

Assets = Liabilities

34.1

47.8

54.5

56.1

65.8

72.2

22.3

31.9

37.9

39.9

45.4

48.6

0.7
2.6
0.6
7.9

3.7
2.6
1.3
8.3

—
6.6
0.5
9.5

—
5.3
0.3
10.6

—
—
8.4' 7.6
1.7
2.5
10.3 13.5

Liabilities
Banknotes in circulation
Deposits by
Government
Banks
Other
Other items (net)

Sources: Centrale Bank van Suriname, Verslagen; 10 Jaar Centrale Bank van
Suriname, Paramaribo (1967).
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If in any given year the amount of credit granted by a bank remains
below the ceiling, the difference is "credited" to the following year. The
arrangement also provides that discussions on a tightening of credit will
be opened if the foreign reserves of the banking system decline by 5
per cent or more.
While the Bank advises banks to direct credit as much as possible to
the financing of investments and to be cautious in granting consumer
credit and personal loans, thus far it has not introduced qualitative
credit controls. In addition to the Bank's powers in this field, Parliament
passed a law in 1970 empowering the Government (Minister of Economic Affairs) to supervise hire-purchase agreements in order to control the expansion of consumer credit granted by nonbanks and to
protect the consumer. The new law provides the Government with the
authority (1) to lay down rules on downpayments and repayment
periods for hire-purchase transactions; (2) to regulate interest charges;
(3) to require that these provisions be made public; and (4) to require
registration of enterprises and institutions that grant hire-purchase credit.
THE COMMERCIAL BANKS

There are three commercial banks that fall within the purview of the
1968 Ordinance on the Supervision of the Banking and Credit System.
These are the Surinaamsche Bank, the Algemene Bank Nederland, and
the Vervuurts Bank. The Surinaamsche Bank and the Algemene Bank
Nederland, with the greatest market share in Surinam's commercial
banking business, have attracted foreign capital to Surinam and have
introduced the technical know-how of the largest Netherlands commercial bank, with which they are both affiliated. Otherwise, the banks generally do not attract foreign capital for their internal credit transactions.
The Vervuurts Bank is the only domestically owned commercial bank,
although it recently placed part of a new share issue with three foreign
banks.
During the 1960s there was an important shift in the composition of
the banks' liabilities toward time and savings deposits, which accounted
for 60 per cent of total deposits at the end of 1970, compared with 37
per cent at the end of 1960. Nevertheless, the emphasis of bank lending
remained on short-term financing of trade and industry. Housing is
another sector that experienced a rather sharp increase in its share of
total bank credit; on the other hand, the share of bank credit to mining
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and agriculture declined. Total outstanding credit to the private sector
doubled in the period 1966-70 (Table 5).
The commercial banks usually hold considerable liquid assets, including cash, deposits with the Central Bank, and short-term foreign assets
(Chart 7). As a matter of policy, the Central Bank does not wish the
banks to reduce their liquidity to the point where they might need to
borrow from the Central Bank. The liquidity ratio of the three main
commercial banks amounted to about 30 per cent at the end of 1969.
Under the Foreign Exchange Control Ordinance, commercial banks in
principle are obliged to sell all their foreign exchange to the Central
Bank. In view of their high liquidity position, however, the Central
Bank allows the commercial banks to invest part of their liquid assets
abroad, as long as the Central Bank's monetary reserves remain adequate.
OTHER FINANCIAL INTERMEDIARIES
The Surinaamse Postspaarbank (the Postal Savings Bank) was
founded in 1903. Savings deposits and interest liabilities of the bank
are guaranteed by the Government. The deposits with the Postal Savings Bank have tended to increase only moderately over the past decade, against a very rapid rise of time and savings deposits with the
commercial banks. One reason for the apparent greater attractiveness of
deposits with commercial banks may be the fact that the banks can
offer more attractive interest rates. To allow the Postal Savings Bank to
compete more actively with the commercial banks, the Government is
considering granting it greater leeway in its operations and allowing it
to pay higher interest rates to depositors.
The Surinaamse Hypotheekbank, founded in 1951, is the only mortgage bank operating in Surinam. It is of minor importance in size and
level of activity; at the end of 1968 its outstanding credits amounted to
less than Sur. f. 1 million.
The 8 life insurance companies and 15 pension and provident
funds operating in Surinam all experienced a rapid expansion during
the 1960s. They have been fairly active as collectors of household savings and, as shown in Table 6, invest a large part of their funds in
mortgages and real estate. In principle, institutional investors, like individual residents, are not allowed to invest in foreign securities. The
Foreign Exchange Control Board has granted permission to foreign-
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TABLE 5. SURINAM: COMBINED BALANCE SHEET OF COMMERCIAL BANKS AND SAVINGS DEPOSITS
OF THE POSTAL SAVINGS BANK, 1960, 1965, AND 1967-70
(In millions of Surinam guilders; end of period]
1970

1965

1967

1968

June

Dec.

June

Dec.

Assets
Cash and balances with Central Bank
Foreign assets
Claims on Government
Claims on private sector

4.2
3.3
2.5
30.5

4.7
9.9
2.1
43.7

10.0
12.9
2.9
51.3

9.0
18.5
3.5
61.0

8.3
17.3
3.0
67.2

11.9
18.4
2.8
74.8

13.0
20.8
2.3
80.4

11.4
23.5
1.5
88.8

Assets = Liabilities

40.5

60.4

77.1

92.0

95.8

107.9

116.5

125.2

Liabilities
Demand deposits
Time and savings deposits
Foreign liabilities
Other items (net)

16.4
9.6
1.2
13.3

21.5
24.3
1.9
12.7

26.9
32.9
2.6
14.7

30.4
42.8
3.0
15.8

30.2
46.7
3.1
15.8

36.0
51.5
3.9
16.5

36.2
57.1
4.6
18.6

39.8
60.5
5.4
19.5

Postal Savings Bank deposits

9.3

9.7

11.4

11.9

12.2

13.1

13.7

14.2

THE ECONOMY OF SURINAM

1969
1960

Sources: Centrale Bank van Suriname, Verslagen; 10 Jaar Centrale Bank van Suriname, Paramaribo (1967).
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CHART 7. SURINAM: LIQUID ASSETS OF COMMERCIAL BANKS, 1960-70

Sources: Centrale Bank van Suriname, Verslagen; data provided by the Surinam
authorities.
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TABLE 6. SURINAM: INVESTMENTS BY THE MAIN NONBANK FINANCIAL INTERMEDIARIES, 1965 AND 1969
Life Insurance
Companies

Pension and
Provident Funds

Postal Savings
Bank

In Per Cent
of Total

Total

1965

1969

1965

1969

1965

1969

1965

1969

1965

1969

1.8
1.4
4.2
0.3
2.6
0.4

1.8
2.8
7.1
—
5.2
0.9

1.6
1.7
6.7
0.6
2.7
0.8

0.5
1.3
12.4
1.5
8.7
1.4

1.0
0.4
9.6
—
—
1.0

2.4
0.3
12.4
—
—
1.5

4.3
3.6
20.6
0.9
5.3
2.1

4.6
4.4
31.9
1.6
13.9
3.8

12.0
10.0
56.0
2.0
14.0
6.0

8.0
7.0
53.0
3.0
23.0
6.0

Total
10.7
Source:
Centrale Bank van Suriname.
1
Domestic and foreign.
2
Including foreign investment.

17.8

14.1

25.8

12.0

16.6

36.8

60.2

100.0

100.0

Cash
Government paper !
Real estate and mortgages
Securities
Loans
Otherassets 2

THE ECONOMY OF SURINAM

(In millions of Surinam guilders]
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owned life insurance companies, however, to remit to their parent companies 20 per cent of the premiums received.
Other nonbank financial intermediaries are the National Development
Bank and the Agricultural Credit Fund. The government-owned
National Development Bank was established in 1963 to promote and to
participate in the financing of productive investment. However, it has
made few loans and at the end of 1968 its outstanding credits
amounted to only Sur. f. 1.6 million. The Agricultural Credit Fund was
founded in 1958 to provide farmers with loans for building a house,
clearing land, for planting materials, and other expenses during the
installation period. Repayment periods are usually from three to ten
years. At the end of 1968 less than Sur. f. 2 million was outstanding.
INTEREST RATES
To encourage economic activity, the Central Bank favors low interest
rates. Its discount rate has remained unchanged at 5 per cent since
1962; however, a change in the rate would have little more than a psychological impact, since banks as a rule are not indebted to the Central
Bank. At present, debtor interest rates charged by commercial banks
range from a 5 per cent prime rate to 9 per cent; the current rate on
mortgages is about 8 per cent. Creditor interest rates vary from 4l/2 per
cent to 61A per cent for time deposits of one to five years, while a uniform 3 per cent on savings accounts is paid by both commercial banks
and the Postal Savings Bank. On current account balances, an interest
rate of l/2 per cent to 1 per cent is usually allowed. In recent years,
interest rates in Surinam have been well below rates prevailing abroad;
this has encouraged borrowing in the domestic market, and at present
most of the foreign enterprises established in Surinam have recourse to
the domestic banking system.
FINANCIAL MARKETS
There is a small securities market with a rather limited capacity for
new issues; only a few local joint-stock companies have issued shares,
which amounted to an annual average of Sur. f. 1.3 million during the
period 1966-68. There exists a limited secondary market, but readily
marketable securities are likely to remain rather scarce. As a rule, institutional investors keep their security portfolios unchanged until their
investments mature and do not normally offer securities for sale. More-
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over, private savers who would be able to enter the securities market as
investors have thus far been engaged mainly in investments in mortgage
loans and fixed property.
The institutional investors—including the Postal Savings Bank,
mortgage banks, life insurance companies, and industrial pension and
provident funds—channel a large proportion of their resources into the
financing of housing and construction, which therefore seems to be relatively well developed, especially as private savers also contribute
directly to mortgage lending. The commercial banks' lending activity
centers around short-term financing of trade and consumer credit; they
also have high liquidity ratios and invest a substantial part of their assets
abroad at short term. Domestic financing of industry and agriculture
remains limited. The public credit institutions specializing in this field are
not well developed; they have limited funds at their disposal, and their
lending conditions may not be sufficiently attractive. The financing of
productive investment by banks and institutional investors has remained
limited because they have more attractive investment opportunities and
because they prefer to avoid the risks involved or are not adequately
equipped to enter those fields of operation. Domestic financing of the
Government has also remained rather limited because the Treasury generally has been able to obtain funds abroad at more favorable terms
and has considered domestic borrowing only in the last resort. While
Surinam's gross domestic savings ratio is fairly high for a developing
country (some 20 per cent of GNP in 1965-67), the main investments
in industry and public services have been financed with retained earnings or with funds imported from abroad.
RECENT MONETARY AND CREDIT DEVELOPMENTS
Monetary and credit developments in the 1960s have been strongly
influenced by the inflow of capital. This led to a gradual increase of the
net foreign assets of the banking system, despite the fact that the country's balance of payments persistently showed sizable deficits on current
account. In the five-year period 1963-67, when the Brokopondo investments were completed and production of bauxite and bauxite products
increased sharply, the rate of increase in money plus quasi-money
(some 9 per cent a year) lagged behind the growth rate of GNP.
Inflows of private capital and foreign aid exerted a strong expansionary
impact, but bank credit to the domestic economy rose only moderately
(Charts 8 and 9). As a result, the liquidity ratio of the economy as a

©International Monetary Fund. Not for Redistribution

CHART 8. SURINAM: ASSETS OF THE BANKING SYSTEM,
1960-69

CHART 9. SURINAM: LIABILITIES OF THE BANKING SYSTEM,
1960-69
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oources: venirme Dams, van oui mame, ν eiàiugcn,
data provided by the Surinam authorities.

Sources: Centrale Bank van Suriname, Verslagen;
data provided by the Surinam authorities.
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whole (total money supply as a ratio of GNP) declined from 29 per
cent in 1963 to 25 per cent in 1967.
Since 1967 demand for credit from the private sector has accelerated
markedly. At first, the growth of bank credit was held back when the
monetary authorities in August 1967 imposed sharp restrictions in
response to a sudden decline in foreign reserves. These restrictions were
largely abolished a few months later when the overall balance of payments reverted to a surplus, and since 1968 credit to the private sector
has increased rapidly. This development, together with substantial
increases in foreign reserves and a widening budget deficit, led to a rise
of nearly 40 per cent in the money supply in 1968-69, the highest rate
ever recorded by Surinam in any two-year period. This accelerated
monetary expansion coincided with a much reduced real growth rate of
GNP and strong upward pressures on prices and wages. The liquidity
ratio of the economy as a whole rose to about 30 per cent in 1969.
The sharp acceleration of bank credit since 1968 has been due substantially to the growth of consumer credit and to increased needs of working capital for enterprises.

V. The Tax System5
Surinam has a progressive but fairly mild tax system except for customs duties, which are rather high. The maximum personal income tax
rate is 38 per cent, and no tax is levied on net taxable incomes of less
than Sur. f. 2,000. As a result, receipts from personal income taxes are
rather low—only 8 per cent of total tax receipts in 1969. In 1971 the
maximum corporate income tax rate was raised to 40 per cent. However, tax reliefs are granted as an incentive for corporations to invest in
Surinam. A special agreement limits the maximum rate to a figure well
below 40 per cent for SURALCO, the largest single, corporate income-tax
payer. The August 1971 legislation on the exploitation of the Bakhuis
and Coppename bauxite resources also included a special tax regime
that is applicable to Reynolds Suriname Mines Ltd. and to GRASSALCO,
the new government-owned industrial corporation.
5
Information in this section is based in part on Fuat M. Andic and Suphan
Andic, Government Finance and Planned Development: Fiscal Surveys of Surinam
and the Netherlands Antilles, Institute of Caribbean Studies, Monograph No. 5
(University of Puerto Rico, 1969).
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Customs duties, on the other hand, have a heavy weight in total tax
receipts—earning more than 40 per cent in 1969. Surinam has no general turnover tax. This omission is not compensated by high import
duties because the Treasury's indirect tax receipts hardly "benefit" from
domestic price rises. The total tax burden relative to GNP has
decreased, dropping from 29.5 per cent in 1960 to 24.0 per cent in 1969.
(Excluding tax payments by the two bauxite companies, the decline
was from 19.5 per cent in 1960 to 15.0 per cent in 1969.) At present,
the Government is making efforts to improve the system of tax collection.
DIRECT TAXES
The personal income tax
The tax is based on a concept of taxing net income after generous
deductions, even beyond expenses incurred in connection with the production of income, e.g., all interest paid on debts or all medical
expenses exceeding 2 per cent of gross income. Apart from a fixed sum
of Sur. f. 25, which is to be paid on any income that is higher than
Sur. f. 2,000, there is a progressive marginal rate structure ranging from
6 per cent for incomes of between Sur. f. 2,000 and Sur. f. 3,000 to 38
per cent for incomes of more than Sur. f. 22,000.
The corporate income tax
All net earnings realized by corporations are subject to tax. Besides
the current costs of production, some other expenditures are deductible
from gross profits for tax purposes, such as initial expenditures arising
from the establishment of the enterprise, which can be amortized over
several years. In principle, additions to reserves are not deductible, but
losses in one source of income may be set off against other taxable
earnings and carried forward over a period of seven years. There are
no specific regulations on depreciation allowances; the tax legislation
only refers to "good business practice," and some general rules have
been established in a body of case law. Once a depreciation scheme is
adopted it cannot be changed later on, and it must be applied consistently to all similar assets. The present rates of the corporate income tax
start with 27 per cent for the first Sur. f. 20,000; 30 per cent for the
second Sur. f. 20,000; 33 per cent for the third Sur. f. 20,000; 38 per
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cent for the fourth Sur. f. 20,000; and finally, 40 per cent for the share
of taxable income that is above Sur. f. 100,000. However, the relevance
of these rates for corporate tax receipts is reduced, because the taxes
paid by the most important corporation are set by special tax agreements (see later discussion).
Table 7 gives the maximum marginal income tax rates for most of
the Caribbean countries. It appears from that table that the maximum
corporate income tax rate in Surinam is practically the same as in most
of the countries listed, while the maximum individual income tax rate is
generally below that in Caribbean countries.
The property tax
Individuals are subject to a tax on the net value of their personal
property. Net property value is defined as the sum of movable and
TABLE 7. CARIBBEAN FREE TRADE AREA, THE NETHERLANDS ANTILLES,
AND SURINAM : COMPARATIVE RATES OF TAXATION ON
CORPORATE AND INDIVIDUAL INCOMES
Rate of Tax on
Individual Incomes
Rate of Tax on
Corporate Profits

Highest marginal rate
of tax

Income level at
which the highest
rate is applied

Antigua
Barbados
Dominica
Grenada
Guyana
Jamaica
Montserrat
Netherlands Antilles

<40.0
51.7
37.5
37.5
45.0
35.0 1
20.0
39.12

>
65
75
50
60
70
75
20
503

U.S. Dollars
7,201
12,001
5,001
10,001
7,251
17,763
2,001
53,025

St. Kitts
St. Lucia
St. Vincent
Trinidad and Tobago

40.0
40.0
40.0
45.0

75
65
65
654

9,251
12,001
7,501
30,001

Surinam

40.0

38

11,666

Territory

Per Cent

Source: United Nations, Economic Commission for Latin America, Office for the
Caribbean, Report of the United Nations Expert Team on Harmonization of Fiscal Incentives to Industries in the Caribbean Free Trade Area (E/CN. 12/845, Port-of-Spain, 1969).
1
Plus 37.5 per cent withholding tax on all distributions.
2
Including 15 per cent surcharge.
3
Married taxpayers ; including 25 per cent surcharge.
4
Subject to requirement that the average rate not exceed 50 per cent.
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immovable assets minus liabilities at the begining of the tax year. Certain specific assets, such as jewelry (up to a certain value), art objects,
life insurance policies, pension rights, are exempt from tax, as well as all
property up to a value of Sur. f. 10,000 for unmarried persons and
Sur. f. 15,000 for married persons. This latter exemption does not apply
if the total property value exceeds Sur. f. 71,000.
INDIRECT TAXES
The most important indirect taxes levied in Surinam are the bauxite,
beer, motor vehicle, stamp, and liquor duties. In addition, indirect taxes
are levied on the rental value of commercial and residential property,
lotteries, and entertainment and by means of liquor licenses and turnover taxes on locally produced cigarettes.
The Brokopondo Agreement provides for the payment by SURALCO
of a bauxite duty of Sur. f. 1 per ton (Sur. f. 0.5 per ton of deep-sited
bauxite) for all bauxite mined and sold to third persons. For bauxite
processed in SURALCO'S alumina and aluminum plants, the duty is
Sur. f. 125 per ton.
A beer tax is levied on the production of beer for domestic consumption. The rate is 45 per cent of the wholesale price.
The duty on motor vehicles varies with the weight and passenger
capacity of a motor vehicle and amounts to Sur. f. 75-135 for private
automobiles and to Sur. f. 100-240 for trucks.
A stamp duty is levied on most legal documents and contracts; the
rates vary, depending mainly on the nature of the contract.
There is a tax on locally produced spirits; the rate is Sur. f. 425 on
each hectoliter.
TAXES AND DUTIES CONNECTED WITH FOREIGN TRADE

These include export and import duties, statistical duties, and duties
on foreign exchange licenses. The only export duty is a 10 per cent levy
on roughhewn timber.
At present, customs duties vary between 3 per cent and 20 per cent
on equipment and raw materials and between 25 per cent and 40 per
cent on food products; they range from 40 per cent to over 100 per
cent on consumer durables and luxury goods. Import duties have been
changed frequently to meet budget needs, to protect domestic industry,
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and to attract foreign investment. The 1960 Ordinance for the Promotion of Investment provides for temporary exemptions from import duty
for corporations. More extensive exemptions have been granted to certain foreign-owned companies.
In 1969 a preferential tariff treatment was introduced for the EECcountries, with rates that are between 3 per cent and 10 per cent lower
than the normal rate. For customs purposes, the Netherlands and the
Netherlands Antilles are considered to be foreign countries.
Statistical duties are assessed on the value of all imports and exports
(excluding re-exports) and amount to 1.5 per cent of the c.i.f. value of
imports and of the f.o.b. value of exports. An additional duty is levied
on the issue of import, export, and foreign exchange licenses (0.5 per
cent for import licenses and 0.1 per cent for export and foreign
exchange licenses, on the value of the transaction). No licenses are
required for trade with EEC countries.

INCOME FROM PUBLIC ENTERPRISES AND PUBLIC PROPERTY
Little information is available on income from public enterprises.
These enterprises have no separate accounting system; their budgets are
included in the general government budget, where their expenditures do
not appear separately and their income is shown only as gross income.
The main enterprises (and their gross income in millions of Surinam
guilders in 1969) are telegraph and telephone (3.2), harbor facilities
(2.9), postal service (1.8), flight service and general garage (1.8), bus
service (1.1), electric power service (0.8), and hospitals (0.4). All
the government enterprises appear to be operating at a loss.
THE SYSTEM OF TAX COLLECTION
More than 50 per cent of all individual taxpayers are presently subject to a withholding tax system, and this share is increasing, The tax
liability is to be paid in ten equal installments from March to December. Individual taxpayers not subject to the withholding system and corporations have to pay their income tax in five equal monthly install
ment s.
The system causes a marked seasonality in income tax receipts
except for individual taxpayers under the withholding system In practice, however, this seasonality is much reduced by a special agreement
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with SURALCO and Billiton (which together account for about 60 per
cent of total direct tax receipts), whereby these two corporations pay
their taxes in monthly installments.
At present, serious efforts are under way to improve the technical
aspect of the collection system. It is estimated that about 5,000 of an
estimated 31,000 individual taxpayers are not filing their returns. By
increasing the fines and centralizing the collection system, important
gains in receipts are expected in the next few years.
INVESTMENT INCENTIVES
Before 1960 Surinam had granted special tax treatment to certain
foreign corporations. The most important tax agreement was made with
SURALCO in the 1958 Brokopondo Agreement.
The Investment Ordinance of 1960
In 1960 Surinam generalized the tax incentive system in the Investment Ordinance. The Ordinance applies only to corporate enterprises
and differentiates between new enterprises and investments by existing
enterprises; it is less favorable for the latter category. To be eligible for
preferential tax treatment, an investment must amount to at least
Sur. f. 25,000 and must lead to (additional) wage payments of at least
Sur. f. 10,000 a year, excluding salaries of supervisory personnel.
The tax incentives consist of either tax exemptions or favorable
depreciation allowances, depending on the choice of the investor. Corporate tax holidays can be granted for a period of five to ten years,
depending on the size of the investment. In addition, exemptions from
import duties are possible for the importation of all capital goods that
are part of the investment, of raw materials for a period of up to three
years, and of packaging materials that are to be used in the production
process in Surinam.
Enterprises can opt for liberal depreciation allowances instead of the
tax holidays. Depreciation rates on the invested assets may then be
fixed freely, provided that their amount does not exceed the difference
between the initial cost of the asset and its remaining value.
These concessions are granted upon request by a Special Investment
Committee. However, the Minister of Finance has much discretionary
power in this field, which adds to the flexibility of the system.
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The Brokopondo Tax Agreement
An accounting price at which SURALCO sells its production to the parent company serves as a basis for the calculation of SURALCO'S tax liabilities to Surinam. The price is adjusted annually according to a multiple price index composed of the prices of iron and steel, pig aluminum,
and finished aluminum, but it cannot fall below Sur. f. 17.5 a ton. So
far, the so-computed accounting price of bauxite has remained higher
than the world market price.
The Brokopondo Agreement provides that SURALCO will pay an
annual minimum of Sur. f. 10 million in corporate income taxes to the
Surinam Government and that its maximum income tax rate will be 35
per cent for the bauxite operations and 30 per cent for the alumina and
aluminum operations. In addition, it allows SURALCO extensive exemptions from import and export duties.
The Bakhuis-Coppename Tax Agreement
The tax regime applicable to Reynolds Suriname Mines Ltd. and to
the government corporation, GRASSALCO, for their activities relating to
the exploitation of the bauxite reserves of the Bakhuis and Coppename
areas provides for a corporation tax rate of 36 per cent, which will be
applied through 1988; this rate will be raised to 40 per cent in 1989
-and can be further increased afterward by 1 percentage point a year to
a maximum of 45 per cent.
For the computation of taxable income, sales of bauxite and bauxite
products to nonaffiliated companies will be accounted for at their actual
sales price, while sales to affiliated companies will be computed at prevailing world market prices. However, the agreement includes a minimum accounting price for "base-grade" bauxite of Sur. f. 17.5 a metric
ton, and for alumina of Sur. f. 112 a metric ton. Furthermore, the
accounting prices for bauxite and bauxite products for tax purposes are
not to be lower than the accounting prices agreed with other U. S. corporations presently engaged in mining operations in Surinam.
All taxes, retributions, and royalties in addition to the corporation
taxes on exports of bauxite to be paid by Reynolds are not to exceed
1.78 per cent of the sales prices for surface bauxite (with a minimum of
Sur. f. 252 a metric ton) and 1.08 per cent of the sales price for raised
bauxite (minimum, Sur. f. 152 a metric ton).
Tax incentives for Reynolds and GRASSALCO include the facility to
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write off exploration costs and possible operating losses over a number
of years. For the calculation of taxable profits, a "development deduction" has been introduced, ranging from 14.7 per cent of the value of
bauxite sales to 8 per cent of aluminum sales. Imports of goods for
investment and maintenance are exempt from import duties. No duties
can be imposed on exports of bauxite and bauxite products. The Surinam Government has agreed that new taxes not included in the present
agreement are never to exceed 2a/2 per cent of the profits of Reynolds
and GRASSALCO.

VI. Government Finance
The public administration in Surinam is highly centralized, since
there are no local governments or local legislative bodies. Moreover,
there is no social security system, and the accounts of the public enterprises are integrated in the central government budget. Thus, the
accounts of the Central Government give a fairly comprehensive picture
of the operations of the public sector. The Central Government consists, at present, of 13 Ministries.6 It is represented by a Commissioner
in each of the eight districts of Surinam under the authority of the Ministry of District Affairs. 7
The Government submits the budget (which includes an ordinary
budget, an extraordinary budget, and, beginning in 1971, a development
budget) 8 to Parliament on the first working day in September for
authorization prior to the first day of the fiscal year, which coincides
with the calendar year. The ordinary budget includes current expenditures and expenditures for amortization of public debt. The development budget contains sizable current expenditures, mainly in the form of
wage payments in connection with development projects. A large part
of the overall budget deficit not covered by ordinary receipts has been
financed with grants and loans by the Netherlands, and since 1964 the
EDF has also contributed to the financing of projects.
6
Ministeries for General Affairs, Economic Affairs, Development, Justice and
Police, Domestic Affairs, District Affairs, Social Affairs, Finance, Agriculture,
Public Works, Education, Public Health, and Labor and Housing.
7
Some other Ministeries also have their representatives in the districts for certain defined purposes, e.g., tax collectors of the Ministry of Finance.
8
Previously, foreign aid receipts and the corresponding expenditures were included in the extraordinary budget.
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During the 1960s the decline in the share of the public sector in the
economy, defined as the ratio of total government budget outlays to
GNP, was as follows:
Ordinary
Expenditures

Extraordinary
(Mainly Development)
Expenditures
Per cent

1960
1961
1962
1963
1964

30.8
30.7
30.2
31.8
31.4

19.0
18.3
15.9
11.8
10.1

1965
1966
1967
1968
1969

28.3
25.2
25.1
26.4
27.9

9.6
10.1
7.6
7.9
7.1

Source: Ministerie van Financien.

In 1960 total ordinary and extraordinary budget (including development) expenditures were equivalent to about 50 per cent of GNP. By
1969 this share had declined to 35 per cent, largely as a consequence
of the relative decline in development expenditures throughout the
1960s. The ratio of ordinary budget expenditures to GNP, on the other
hand, declined little during that decade, and in 1969 ordinary expenditures accounted for 80 per cent of total budget outlays, compared with
62 per cent in 1960. Thus, during the 1960s public investment expenditures on the "development effort" were reduced significantly. This
"deterioration" in the structure of budget expenditures was further
accentuated by the fact that most of the increase in ordinary expenditures represented a rise in personnel costs, which presently account for
nearly two thirds of total ordinary budget outlays. By contrast, other
current expenditures, particularly those for the maintenance of public
services in the social, educational, and economic fields, may not have
increased enough, taking into account the rapid growth of the population ,
The relative decline in public sector expenditures was accompanied
by a fall in the ratio of ordinary budget receipts and of foreign aid
receipts to GNP. Between 1960 and 1969 the ratio of total ordinary
receipts to GNP fell from nearly 34 per cent to 27 per cent, and that of
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tax receipts from 25 per cent to 22 per cent. In the same period, nontax current receipts and gross income from public enterprises as a ratio
of GNP fell from 9 per cent to 5 per cent. Foreign aid receipts in the
period 1960-64 amounted to 8.8 per cent of GNP but fell to 5.9 per
cent in the second half of the 1960s. Since 1969, however, foreign aid
receipts have risen substantially, and it is expected that the upward
trend will continue in the next few years. The relative decline in ordinary budget receipts was most pronounced for indirect taxes (including
customs duties) and nontax revenues (mainly operating receipts of government enterprises). Year-to-year changes in direct tax revenues are
influenced heavily by the growth of the bauxite and aluminum enterprises. In the three-year period 1965-67, when the Brokopondo enterprises came into operation, direct tax receipts increased by 209 per
cent. Although the tax burden has declined considerably, it still remains
fairly high by international comparison.
During the past decade as a whole the ordinary budget has shown a
small aggregate surplus, while the overall budget deficits, excluding development expenditures that were incurred only in function of foreign aid
commitments, were generally well in excess of what the Surinam
authorities felt that they could finance in the domestic market. In fact,
most of these deficits were financed with "budget" aid from the Netherlands and other long-term borrowing at home and abroad (Table 8).
Treasury financing by the domestic banking system has remained fairly
limited.
The deterioration in the budgetary position in recent years has been
largely the result of a sharp increase in government personnel costs and
of the slow growth of tax receipts. The Government is presently making
efforts to improve the budgetary situation, particularly to reduce the
ordinary budget deficit. To help the Surinam Government to overcome its
current difficulties, the Netherlands Government has provided special
budget aid for the period 1969-71; at the same time, the disbursement
of development aid by the Netherlands and the EEC is being stepped
up considerably.
THE STRUCTURE OF REVENUE AND EXPENDITURE
Revenue
Ordinary receipts include direct and indirect taxes, import and export
duties, income from public property and enterprises, and miscellaneous
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TABLE 8. SURINAM: ORDINARY BUDGET AND TREASURY FINANCING, 1960-71
(In millions of Surinam guilders}

Balance on ordinary account
Overall deficit on a cash basis !
Financed by
Foreign loans (net)
Foreign grants (net) 3
Domestic loans (net)
Change in cash balances

1971

Forecast

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

58.0
52.7

58.9
58.1

61.1
62.4

62.8
69.4

70.6
76.5

80.5
80.2

99.8
87.8

110.2
100.8

112.8
112.2

122.8
126.4

132.2
142.1

132.4
143.6

-3.5

-9.9

-11.2

5.3
-18.5
6.4
6.3
3.9
-1.9

0.8
-29.1
15.2
8.3
1.1
-4.5

-1.3

-6.6

-5.9

-21.6

-27.2

-16.6

11.6
7.3
2.1
-0.6

10.1
13.0
0.9
-3.2

0.3
-19.8

13.8
6.8
-1.9

13.3
10.6
1.1

2.1

5.2

12.0
-18.9
4.6
12.6
0.9
-0.8

9.4
-26.1
7.7
13.2
1.2
-4.0

0.6
-19.2
6.5
12.4
1.9
1.8

-35.62-40.92
14.4
20.4
0.4
-0.4

20.9
23.9
-0.9
3.0

Sources: Centrale Bank van Suriname, Verslagen; data provided by the Surinam authorities.
1
Defined as total expenditures minus ordinary receipts minus extraordinary receipts that are not the result of financing.
2
Excluding the postponement of debt servicing to the Netherlands, viz., Sur. f. 6.1 million in 1969 and Sur. f. 8.6 million in 1970.
3
Including grants from the EDF.
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Preliminary
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receipts (including fees and legal charges). (See Table 9.) The preliminary data for 1970 show that direct taxes accounted for almost 40 per
cent and customs duties (including the statistical tax) for almost 34 per
cent of total ordinary receipts. Then follow indirect taxes (9.2 per cent),
income (mainly gross) from government enterprises (9 per cent), and
income from property and miscellaneous revenues (8.4 per cent). During the 1960s the relative weight of direct taxes increased^ mainly as a
consequence of the rise in corporation tax payments by the bauxite companies beginning in 1966, while the share of indirect taxes and other
receipts fell from 37 per cent of total receipts in 1960 to 27 per cent in
1970.
During the 1960s ordinary budget receipts increased irregularly.
Chart 10 shows the close relationship between changes in ordinary
receipts and changes in exports of bauxite and bauxite products. In the
period 1960-63 ordinary receipts rose by only 3 per cent a year; in the
following four years (1964-67) the increase accelerated to 15 per cent
a year, but since then (1968-70) it has slowed down to less than 6 per
cent per annum.
Chart 11 shows that the share of direct taxes in GDP remained
rather stable at about 9 per cent in the first half of the 1960s, increased
suddenly in 1966 after the Brokopondo enterprises had come into operation, but has declined since then. Despite the progressiveness of the
direct tax rates, the share of these taxes in GDP in 1968-69 was hardly
higher than in 1961-62. This relates in part to the favorable tax regime
that was granted to SURALCO. Furthermore, a large number of income
earners employed in the public and private sectors remain below the
taxable minimum net income of Sur. f. 2,000 a year. Thus, it is estimated that only about 2-3 per cent of the total government wage bill
flows back in the form of income tax payments.
Indirect tax receipts and customs duties declined throughout the
1960s as a percentage of GDP (from 14.6 per cent in 1960 to 10.5 per
cent in 1969) with one exception, in 1964, when certain tax increases
were implemented. One reason for the relative decline of indirect taxes
as a ratio of GDP is the absence of a turnover tax.
Thus, during the 1960s, total ordinary receipts as a share of GDP
tended to decline rapidly. While this reflected largely the relative
decline in indirect tax receipts, it was reinforced by the slow growth of
income from public enterprises. It is believed that all these enterprises
run increasing deficits.
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TABLE 9, SURINAM: GOVERNMENT INCOME ON THE ORDINARY ACCOUNT, 1960-70
(In millions of Surinam guilders)

Total

196!

1962

1963

1964

1965

1966

1967

1968

Í969

1970 1-

17.8

17.4

19.3

19.0

21.4

25.2

40.1

44.7

41.8

48.6

52.1

13.0
6.6
18.8

13.8
6.4
19.2

14 J
68
19,6

13.6
6,9
21 3

15.7
7.9
24.4

18.8
8.4
28.0

32.7
9.2
30.8

36.6
9.5
34.5

33.0
10,7
36.6

39.6
11.3
40.9

12.2
44.9

9.5

10.0

10.2

10.3

11.6

12.2

13.2

14,0

13.4

12.1

11.9

5.3

5.9

5.2

5.3

5.3

6,7

6.5

7.5

10.3

10.0

11.1

58.0

58.9

61.1

62.8

70.6

80.5

99.8

110.2

112.8

122.9

132.2

THE ECONOMY OF SURINAM

Directtaxes
Of which,
Corporate income tax
Indirect taxes
Customs duties
Gross income from public
enterprises
Income from property, fees,
legal charges, and miscellaneous

I960

Source: Data provided by the Ministerie van Financien.
1
Preliminary.

717

©International Monetary Fund. Not for Redistribution

CHART 10. SURINAM: ORDINARY BUDGET RECEIPTS
AND EXPORTS OF BAUXITE AND BAUXITE

PRODUCTS, 1956-70

CHART 11. SURINAM: ORDINARY BUDGET
RECEIPTS AS A RATIO OF GROSS DOMESTIC
PRODUCT ÍGDP1. 1960-691
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Sources: Centrale Bank van Suriname, Verslagen.

Sources: Ministerie van Financien and Stichting
Planbureau Suriname.
* GDP for 1969 estimated.
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Extraordinary receipts, other than foreign aid in the form of grants
or loans, are fairly small. They amounted to less than Sur. f. 1.5 million
a year in the period 1968-70, including mainly proceeds from sales of
government stocks or property, of repayments of advances granted by
the Treasury, and the like. In the framework of the Surinam budget,
extraordinary receipts consist, in large part, of aid funds from the Netherlands in the form of grants and loans and of other borrowing, which
are discussed later in this section.
Expenditures
An economic or functional breakdown of ordinary expenditures is
not available. Moreover, it is not possible to isolate the operating
expenditures of public enterprises or the transfers between government
agencies and from the Government to the private sector from the budget
accounts.
A breakdown of total government expenditures into some main
categories of expenditure is available only for 1969 (and in forecasts
for 1970 and 1971). Table 10 shows that outlays for personnel account
for nearly two thirds of all current expenditures. Despite the high level
of public debt—which is equivalent to about 30 per cent of GNP—the
cost of servicing the debt has thus far remained below 10 per cent of
ordinary budget outlays, mainly as a result of the easy lending conditions obtained from the Netherlands. The share of other current
expenditures in total budget outlays is fairly low and tends to decline.
The Surinam authorities have estimated that, taking into account the
TABLE 10. SURINAM: CATEGORIES OF GOVERNMENT EXPENDITURE, 1969-71
(In per cent of total}

2

Personnel (including pensions)
Purchases of goods and services
Social expenditures
Interest and debt repayments
Development expenditures
Other
Total

1969

19701

1971 ι

49.5
9.9
6.2
3.3
18.8
12.3

46.7
8.2
5.2
6.7
22.0
11.2

46.4
8.2
4.8
6.7
24.4
9.5

100.0

100.0

100.0

Source: Data provided by the Ministerie van Financien.
Estimates.
Excluding wage payments financed from development funds (Sur. f. 8.4 million in
1970).
1

2
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high rate of population growth, the annual increase in budget outlays
required to maintain a satisfactory level of public services (including
maintenance of economic infrastructure and of such social services as
education and health) is about Sur. f. 9 million a year. This is well in
excess of the annual increase in ordinary budget receipts since 1967.
Chart 12 shows the considerable year-to-year fluctuations in
increases in ordinary expenditures and receipts. The chart also suggests
that the large increases in revenues in 1965-67 were followed with a
time lag by a substantial acceleration in the growth of expenditures in
1967, As a ratio of GNP, ordinary budget expenditures remained about
31 per cent in the first half of the 1960s. Following the spurt in growth
of GNP in the years when the Brokopondo enterprises came into operation, the ratio of ordinary outlays to GNP declined to 25 per cent in
1966-67. Since then, however, the ratio has tended to increase rapidly
again and may well have been close to 30 per cent in 1970.
The budget for extraordinary expenditures includes also some current expenditures (an estimated Sur. f. 7-8 million in 1969) but mainly
investment expenditures. A large part of these are Development Plan
expenditures financed by the Netherlands. Extraordinary expenditures
financed by Surinam itself have, since 1963, related largely to investment outlays outside the Development Plan. In the period 1963-66, they
totaled some Sur. f. 16 million. Little is known about the specific
projects financed under this program, but they include financial investment, such as purchases of participations in existing enterprises.
In the period 1960-69 about 60 per cent of all extraordinary budget
expenditures were financed with development aid from the Netherlands.
Throughout this period Netherlands development aid fluctuated around
Sur. f. 18 million a year. Since 1969, however, aid receipts from the
Netherlands have risen considerably.
OVERALL BUDGET DEVELOPMENTS
Since the mid-1950s the financial situation of the Surinam Government has shown wide swings. In the second half of the 1950s the ordinary budget showed fairly sizable surpluses, which averaged Sur. f. 6
million (about 5 per cent of GNP) a year. These surpluses, together
with loans and grants obtained from the Netherlands and the proceeds
of government borrowing in the domestic market, were used for financing the Development Plan. At the end of 1960 the total public debt was
equivalent to less than 17 per cent of GNP.
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CHART 12. SURINAM; ORDINARY BUDÜLT, Í956-/!

Sources : Centrale Bank van Suriname, Verslagen; data provided by the Surinam
authorities.
' Forecast.
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In 1961 the ordinary budget surplus began to deteriorate rapidly,
and the surpluses recorded in previous years gave way to large deficits
in 1963-64 (averaging Sur. f. 6 million a year). The deterioration in
the ordinary budget was largely the result of the slow growth of ordinary receipts. The overall budget deficit, excluding development aid
from the Netherlands, was well in excess of what Surinam felt able to
finance domestically.
The Netherlands thereupon agreed to provide Surinam with substantial budget aid (mainly in the form of interest-free loans) and to remit
all interest payments on Ten-Year Development Plan loans up to 1968.
Surinam used most of this budget aid in the period 1962-65 (Table 11).
As of 1963, the Netherlands, in fact, provided all the financing for
Development Plan expenditures.
In the period 1965-67 the budget position improved, suddenly and
sharply. This was partly the result of measures taken in 1964 to raise
additional taxes and to curtail ordinary outlays but mainly because of
the substantial increase in tax revenues that was generated by the sharp
rise in domestic output following the coming into operation of the Brokopondo alumina and aluminum plants. The ordinary budget showed
surpluses averaging some 3 per cent of GNP in 1966-67.
Since 1968, however, the ordinary budget position has again deteriorated seriously. The deterioration was partly the consequence of the
slow rise in receipts (5.4 per cent in the three-year period 1968-70)
but mainly a result of the large increase in outlays (12 per cent in
1968-70), the latter resulting in large part from the wage increases for
civil servants that were granted following the teachers' strike and the
government crisis early in 1969. As a result, the ordinary budget
reverted from a surplus of Sur. f. 9.4 million in 1967 to an estimated
deficit of almost Sur. f. 10 million in 1970.
In order to finance these budget deficits, the Surinam Government
again requested special assistance from the Netherlands. In 1968 Surinam had drawn the remaining Sur. f. 68 million of the credit line that
the Netherlands had made available early in the 1960s. In 1970 the
Netherlands agreed to provide additional budget aid in the form of a
postponement, until 1972, of servicing of the public debt to the Netherlands. This involved a total of Sur. f. 24.2 million. In addition, Surinam
can draw on a new interest-free credit line of Sur. f. 10.4 million.
The new Government, which took office late in 1969, has stated its
determination to achieve a major improvement in the budgetary posi-
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TABLE 11. SURINAM: LONG-TERM NET FINANCING OF THE CASH DEFICIT, 1960-70
(In millions of Surinam guilders)

Cash deficit ι

-18.5

Financed at long term by
The Netherlands
Ten-Year and Five-Year Plan loans
Ten-Year and Five-Year Plan grants
Budget loans
EEC grants
UN Special Fund and AID loans
Government bonds
Other
Financed at short term
Foreign
Domestic *

1961
-29.1

1962
-21.6

1963
-27.2

1964
-16.6

1965
-19.8

1966
-18.9

1967
-26.1

1968
-19.0

1969
-35.6

14.1
12.7
(6.4)
(6.3)
(—)
—
—
0.6
0.8

18.8
16.5
(8.2)
(8.3)
(—)
—
—
1.2
1.1

16.2
14.7
(5.3)
(5.2)
(4.2)
—
—
0.4
1.1

25.6
23.6
(8.9)
(8.9)
(5.8)
—
1.2
-0.1
1.2

23.6
21.4
(6.0)
(6.0)
(9.4)
0.7
0.1
-0.1
1.5

27.1
22.2
(1.8)
(5.8)
(14.6)
4.6
0.4
-0.1
—

20.1
12.1
(6.1)
(6.0)
(—)
6.4
0.5
-0.1
1.2

20.8
10.7
(4.4)
(6.3)
(—)
6.6
1.2
-0.2
2.5

21.8
17.6
(—)
(10.8)
(6.8)
1.6
0.1
-1.0
2.5

35.2
22.3
(6.3)
(16.0)
(—)
4.3
—
-0.2
8.7 2

4.4
—
4.4

10.3
5.9
4.4

5.4
4.2
1.2

1.6
-1.7
3.3

-7.0
-3.1
-3.9

-7.3
-3.3
-4.0

-1.2
-1.8
0.6

5.3
-0.2
5.5

-1.8
—
-1.8

0.4
—
0.4

Sources:
Centrale Bank van Suriname, Verslagen.
1
Total expenditure minus ordinary receipts and debt amortization.
2
Mainly
a loan from the Export-Import Bank of the United States for the improvement of the telephone system.
3
Mainly a loan from SURALCO.
4
Including use of cash balances.

1970
-40.9
43.9
35.9
(13.8)
(22.1)
(—)
1.8
-0.1
-0.2 3
6.5
-3.0
—
-3.0
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tion, A freeze was ordered on the hiring of additional government personnel, and certain expenditure and payments authorizations were postponed. As a result of these measures and of the afore-mentioned
postponement of debt servicing, financing the remaining treasury cash
deficit for 1970 posed no major difficulties.
Table 12 summarizes the budget outcome on a cash basis and the
financing of the Treasury in the period 1968-70. Data on total budget
expenditures have been derived as the sum of budget revenues, foreign
grants, and the change in the public debt position.
In the 1971 budget the level of ordinary expenditures wa:; maintained roughly unchanged from the revised forceas'» foi 1 9 / u The
iiccze on hiring of government personnel would be continued. Special
measures would be put into effect to improve the control of expenditure
and the collection of ta*cs. At the same time, certain tax i.ncica;5c:>
(mami)' in coiporation taxes and in certain excise and other indirect
iaxu;) vvcrc- adopted, which would yield Sui f 4 2 million on an annual
basis. The forecast for ordinary receipts for 1971 is on the cautious
side, especially when compared with the preliminary outcome for 1970.
TABLE 12, SURINAM: BUDGET EXPENDITURES AND FINANCING, 1968-70
(In millions of Surinam guilders]

Ordinary reserves
Extraordinary revenues
Total

1968

1969

1970

110.2
1.8

122.8
0.9

132.2
1.3

112.0

123.7

133.5

131.0

159.4

174.3

Overall deficit
Amortization of public debt

-19.0
—6.6

-35.6
—7.6

-40.9
—11.2

Total treasury financing needs
Covered by
Postponement of debt servicing
to the Netherlands
Foreign grants
Foreign loans
From the Netherlands
Other
Domestic long-term borrowing
Domestic short-term borrowing and
use of cash balances

—25.7

—43-2

-52.1

—
12 Λ

6.1
20,4

8.6
23.9

77.9
0.1
3.1

6.3
8J
1.3

13.8
8.3
0.4

~1.8

0.4

-3.0

Total expenditures

Source: Centrale Bank van Suriname,
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At the same time, however, the forecast r expenditures did not allow
for a possible increase in salaries foi - ver; ment personnel during
1971. Extraordinary and development expenditures are lorecast to
increase further, but they would be financed largely by the Netherlands
and the EEC.
TREASURY FINANCING AND PUBLIC DEBT
Table 11 shows that on average the Government has had relatively
little recourse to short-term financing of the cash deficit. Grants and
loans from the Netherlands and, in recent years, grants from the EEC
have provided most of the financing. Occasionally, special loans havebeen contracted for particular projects, e.g., the loan from the
Export-Import Bank of the United States for modernizing the telephone
system in 1969. While the amounts of foreign aid are broadly independent of the budgetary situation, the latter is reflected in the Nether
lands aid to the budget, which Surinam received on several occasions,
and in the liquidity balance, defined as the overall deficit on a cash
basis minus grants and long-term borrowing. Domestic long-term financing of the Treasury has thus far remained fairly modest.
The total government debt outstanding at the end of 1970 amounted
to Sur. f. 165 million and was equivalent to nearly one third of GNP
and to nearly 125 per cent of ordinary budget receipts (Chart 13).
This debt burden is high by international comparison. A recent survey
of 75 developing countries by the Organization for Economic Cooperation and Development shows that only about one fourth of them have
outstanding debt that exceeds 30 per cent of GNP.
Domestic debt amounted to about one fifth of the total (Table 13);
about two thirds of the domestic debt represented loans from SURALCO,
which were used mainly to finance certain public investments in
connection with the Brokopondo project. Since 1963 the Government
has not issued new long-term bonds in the open capital market but has
placed some long-term loans directly with institutional investors (pension funds and insurance companies) and the Postal Savings Bank.
By the end of 1970 the foreign debt totaled Sur. f. 132.5 million.
The bulk of the foreign debt is to the Netherlands, viz., Sur. f. 88.8
million on account of the Ten-Year and Five-Year Development Plans
and Sur. f. 30.9 million on account of budget aid (Table 13).
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CHART 13. SURINAM: GOVERNMENT DEBT, 1960-70
Percentage of GNP

Sources: Centrale Bank van Suriname, Verslagen.
1
GNP for 1969 estimated.
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TABLE 13. SURINAM: NET DEBT POSITION, SHOWING CHANGES OVER PREVIOUS YEAR, 1960-70
(In millions of Surinam guilders; end of year)

1960

4.4
1.7
2.5 -0.1
0.7
1.2
1.3
0.7
6.3 14.2
6.3
—
—
3.1
-1.2
12.7
28.8
<

As a ratio of GNP at market
prices
16.8
Proportion of ordinary receipts 49.6

1962

1963

1964

1965

1967

1.3
2.3
1.6
2.2
1.6
6.2
0.6
0.1 -1.8
1.2 -0.2
1.5
0.3 -0.2
-0.1
-0.2
-0.1
-0.2
0.3
2.3
0.3
1.1
1.9
4.9
11.6 10.1
12.2 16.6
5.5
5.9

8.2
7.4 11.8
6.0
3.2
—
—
—
9.4
14.7
5.9
4.2 -1.7
-3.2
-1.3
0.8
1.0
1.8
1.7 -4.9
3.7 -0.4
0.2
0.7 -2.0
20.4
49.1

1966

13.5
62.6

14.4
77.0

9.6
86.7

6.0
—
-0.5
0.7
0.4

1968

1969

-0.2
-2.4
-1.0
3.2
6.3

0.8
-0.2
-0.2
0.1
14.0

4.4
—
—
6.8
1.5 -0.5
3.4
2.4
1.6 -2.2

11.8
8.2 17.0
6.3
98.5 106.7 123.7 130.0
Per cent
——-—

26.0 30.3 35.3 35.6 34.7 30.6 30.8 30.6
83.4 102.5 122.7 122.7 122.2 106.9 112.2 115.3
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5.5 32.7
-1.2
—
-0.2
2.3 l
6.9 30.4
14.5 132.5

6.3 13.8
—
—
7.7
0.7
0.7 -1.9
— -0.9

88.8
30.9
12.8*
1.7
-4.1

15.6 17.3 162.8
145.5 162.8 162.8
»
32.1
118.3

123.1
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Sources : Centrale Bank van Suriname, Verslagen.
1
Of which, Sur. f. 19.2 million for a loan from SURALCO.
2
Of which, Sur. f. 7 million for a loan from the Export-Import Bank of the United States.

1970

THE ECONOMY OF SURINAM

Internal debt
Treasury paper
Government bonds
Other
External debt
Ten-Year and Five-Year
Plan loans
Netherlands budget aid
Other
Balance with Central Bank
Otherclaims
Total debt
Changes
Absolute amount

1961

Debt
Position
at End of
1970
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VIL Balance of Payments
GENERAL FEATURES
The balance of payments of Surinam usually shows fairly large deficits on current account, which are more than offset by capital inflows,
including public transfers (Table 14 and Chart 14). Over the years, the
foreign reserves of the banking system have tended to increase and
have remained equivalent to about four months' imports (c.i.f.).
Developments during the past decade can be divided roughly into
two periods :
1960-65. As large investments under the Ten-Year Development
Plan and the Brokopondo project took place, the trade balance
recorded large deficits, particularly in 1964 and 1965. Deficits on the
services accounts did not fluctuate markedly, as their major component
—transfers abroad of investment income—amounted to approximately
the same sum every year. These deficits were broadly offset by inflows
of capital and unrequited public transfers; the inflows of private capital
were particularly large in 1964 and 1965. Overall balance of payments
deficits in 1960 and 1961 were followed by fairly sizable surpluses in
the following years.
1966-70 As the Brokopondo project came to fruition and the
investment boom subsided, exports increased substantially while the rate
of growth of imports leveled off. The sizable trade deficits of the first
half of the 1960s gave way to surpluses, but outflows of investment
income increased markedly. On the whole, the deficit on current account
(goods, services, and private transfers) declined to some Sur. f. 40
million in the period 1966-70, against Sur. f. 65 million in the period
1960-65. At the same time, the inflow of private capital was sharply
reduced but the overall balance of payments remained in surplus.
Another main feature of the balance of payments during the 1960s
was the increased weight of transactions of foreign-owned companies
(Table 15). In 1969, 88 per cent of export receipts related to sales by
foreign-owned companies, against 60 per cent in 1960. In the same
year, foreign-owned companies imported 32 per cent of total imports of
goods, against 16 per cent in 1960. The ratio of imports by foreignowned companies fluctuated from year to year in response to foreign
investment projects that had a high import content. The current account
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TABLE 14. SURINAM: BALANCE OF PAYMENTS, 1960-70
(In millions r>j Surinam guilders)

Current account
Goods
Services
Private transfers
Private capital 2
Public capital and transfers
Errors and omissions3
Overall balance4
Commercial banks
Central Bank

1961

1°^

1963

1964

1965

1966

1967

1968

-43.6 -46.9 -51.2 -54.3 -95.4 -96.4 -32.9 -34.7 -42.0
-18.3 -20.9 -20.7 -20.2 -59.5 -65.6
7.3
10.9
33.5
-25.7 -26.4 -30.6 -33.7 -35.8 -31.1 -41.2 -45.1 -75.6
0.4
0.4
0.1
-0.4
-0.1
0.3
1.0
-0.5
0.1
24.4
19.3
31.5
35.3
76.8
65.8
14.9
4.2
19.1
13.3
23.1
20.4
23.6
19.5
25.9
17.3
23.2
18.8
1.8
1.4
1.2
1.6
8.8
10.4
6.5
8.7
10.5
-4.1
-3.1
1.9
6.2
9.7
5.7
5.8
1.4
6.4
-0.1
1.3
-2.7
-2.3
-5.7
3.1
-1.3
-1.3
-4.9
4.2
1.8
0.8
-3.9
-4.0
-8.8
-4.5
-0.1
-1.5

1969 ι

1970 ι

-44.0
43.2
-87.1
-0.1
2.9
34.7
14.4
8.0
1.3
-9.1

-44.5
41.3
-85.3
-0.5
-9.0
44.8
20.6
11.9
-3.8
-8.1

Source:
International Monetary Fund presentation on the basis of data provided by the Centrale Bank van Suriname.
1
Preliminary.
From 1960 to 1963, including identified trade credits.
3
From 1960 through 1963, including unidentified trade credits. From 1964, including all trade credits.
4
Increase (—) or decrease (+) in foreign assets.
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CHART 14. SURINAM: BALANCE OF PAYMENTS, 1955-70
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Sources:
Centrale Bank van Suriname, Verslagen.
1
Including public transfers and errors and omissions.
2
Including private transfers.
3
Including changes in foreign reserves of the banking system.
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TABLE 15. SURINAM: SHARE OF FOREIGN-OWNED COMPANIES IN THE MAIN
COMPONENTS OF THE BALANCE OF PAYMENTS, 1960 AND 1969

1960

1969
Per cent

Exports of goods
Imports of goods
Investment income transferred abroad
Other services
Receipts
Expenditures
Net capital inflow and unilateral transfers

60
16
88

88
32
86

2
24
50

4
21
13

Million
Surinam guilders
Overall balance of payments surplus (+)
or deficit (-)
Foreign-owned companies
Domestic economy

-4.1
24.0
—28.1

+8.0
94.7
—86.7

Source : Estimates provided by the Surinam authorities.

of Surinam is, therefore, largely a function of foreign capital flows.
During the execution of foreign investment projects, imports, and the
corresponding capital inflows, rise sharply. After the investment has
been completed, imports of goods tend to decrease and exports of
goods to increase, while profits transferred abroad rise and capital
inflows are reduced.
Most of the huge inflow of private capital in the past decade (some
Sur. f. 300 million) took the form of direct investments by the bauxite
companies. The impact of these investments on domestic demand was
reduced because of their high import component (mainly equipment)
and the transfer abroad of profits.
The net inflow of official capital in the form of loans in the period
1960-70 amounted to some Sur. f. 105 million, provided mostly by
the Netherlands. Total foreign aid received by Surinam during
1960-70, including some Sur. f. 136 million in public transfers, exceeded
Sur. f. 242 million (see pp. 739-42). As a result of the favorable
repayment conditions agreed with the Netherlands, the burden of the
servicing of the foreign debt on the balance of payments has so far
remained relatively moderate.
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THE CURRENT ACCOUNT

Trade °
Surinam's experts are heavily dependent upon the mining and processing of bauxite as shown below.
î()59
Bauxite, alumina, and aluminum
Agriculture
Forestry
Miscellaneous

U;;")^

Per tent of tort!
80
89
10
6
9
4
1
1

100

100

Sources : Centrale Bank van Suriname, Verslagew,

(See also Chart 15), This dependence became more pronounced when
the production of alumina and aluminum started in 1965 From 1.95Q
to 1969 exports of bauxite and derived products increased by 263 per
cent, to about 90 per cent of total exports, compared with 80 per cent
in 1959. The realization of the Bakhuis and Coppename projects (see
Section III, Development Planning and Economic Growth) is likely to
further increase the dependence of the economy and of exports on bauxite and bauxite products.
Exports of bauxite declined sharply after 1966, as a consequence of
the increased processing of that raw material in Surinam (Chart 15),
In 1969 bauxite exports represented nearly 32 per cent of the total
export value (against somewhat less than 80 per cent in the period
1960-65), while the share of alumina had risen to 38 per cent and that
of aluminum to 19 per cent.
Exports of agricultural products nearly doubled between 1959 and
1969 (Chart 16). Their share in total exports, however, remained
broadly unchanged at about 9 per cent (excluding drought years, such
as 1969), which is a good performance considering the rapid increase
in exports of bauxite and bauxite products. In 1969 the agricultural
trade balance deteriorated markedly, owing largely to bad weather,
and preliminary figures for the first nine months of 1970 suggest a
further deterioration. Two products account mainly for the expansion
Trade data in this section are on a customs basis. At the time of writing, only
9
preliminary
trade data for the first three quarters of 1970 were available.
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C HART 15. SURINAM: FOREKiN TRADE—COMMODITY DISTRIBUTION, 1960-69

Sources: Centrale Bank van Suriname, Verslagen,
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CHART 16. SURINAM: FOREIGN TRADE, 1955-69

Sources: Centrale Bank van Suriname, Verslagen.
1961 and 1964 were drought years.

1
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of exports of agricultural products : bananas, which were exported for a
total value of about Sur. f. 4 million in 1969, and rice, exports of which
more than doubled in the past decade, to about Sur. f. 10 million.10 In
the same period, exports of forestry products increased by only 34 per
cent and their share in total exports was reduced by more than one
half.
Changes in the geographical distribution of exports (Table 16)
reflect the increasing importance of the EEC market for Surinam. Higher
exports to the EEC included mainly bauxite products. The share of the
EEC in total exports increased from 10 per cent in 1960 to 23 per cent
in 1968, while the share of the United States and Canada decreased
from 80 per cent to 58 per cent during the same period. The status of
associate member in the EEC and the ensuing trade advantages are
described later in this section.
TABLE 16. SURINAM: GEOGRAPHICAL DISTRIBUTION OF IMPORTS AND EXPORTS, 1960-68
(In per cent of total)

Imports from
Netherlands
Other Europe
United States and
Canada
Caribbean1
Others
Exports to
Netherlands
OtherEurope
United States and
Canada
Caribbean1
Others

1960

1961

30.5
18.1

29.0
19.4

1967

1968

28.3 28.5 21.5 20.2 22.4 20.5
18.9 17.1 18.4 15.9 18.0 17.5

23.5
17.7

35.2 35.1 33.1 36.0 44.3 47.7 41.5 41.4
10.7 11.1 14.7 11.9 9.5 9.8 11.0 11.3
5.5 5.4 5.0 6.5 6.3 6.4 7.1 9.3

39.2
11.9
7.7

8.2
3.0

9.6
3.8

1962

6.7
5.7

1963

8.0
4.3

1964

1965

4.8
3.8

7.9
3.5

1966

8.6 11.1
9.4 20.7

10.0
21.5

79.7 79.7 81.2 80.2 85.0 81.7 77.2 60.1
7.6 5.7 5.8 6.9 5.9 5.7 4.4 4.0
1.5 1.2 0.6 0.7 0.5 1.2 0.4 4.1

57.7
4.1
6.7

Sources
: Centrale Bank van Suriname, Verslagen.
1
Including Cuba, Guyana, French Guiana, and Venezuela.

Total exports increased, on average, by 12.4 per cent a year from
1959 to 1969 (Table 17). They rose moderately—at an annual rate of
about 3 per cent—from 1959 to 1964 and nearly doubled in 1965 and
1966, with the coming into operation of the Brokopondo enterprises.
Since then, their rise has been more moderate—an average of 13 per
cent from 1967 to 1969—but still substantially higher than early in
the 1960s (Chart 16).
10

The figure for 1969 is somewhat lower because of the bad weather.
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TABLE 17, SURINAM: FOREIGN TRADE, 1960-SEPTEMBER 1970 l
(in millions of Surinam guilders}
Î969
1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

Imports
Percentage change
over previous year

102.0

101.1

103.0

110.2

152.1

179.5

168.8

193.8

188.9

207.5

38

Exports
Percentage change
over previous year

82.5

Trade balance
Cover ratio
Import¡GNΡ ratio

2 0 - 1

7
-19.5
81
59.5

—

2

7

78.0

80.0

87.5

90.1

110.7

171.2

198.1

216.2

247.2

5

3

9

3

23

55

16

9

13

-23.1
77
53.5

-23.0
78
49.9

-22.7
79
49.3

-62.0
59
63.7

18

-68.8
62
64.8

~6

3.4
101
48.5

15

-3

4.3

27.3

39.7

114
46.3

119
44.4

Sources
: Centrale Bank van Suriname, Verslagen.
1
Based on customs data.
Preliminary.

2
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Jan.-Sept!

148.6

163.5

185.0

187.8

10

102
48.2

19702

10

1
36.4
124

24.3
115
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The prospect for the next few years is for a deceleration in the rate
of increase of total exports. Exports of the main agricultural products
—bananas and rice—are forecast to continue rising rapidly, but the rise
in exports of bauxite and bauxite products is expected to be rather
modest until the new bauxite mines in western Surinam come into
operation.
The value of imports increased by 9.5 per cent a year, on average,
from 1959 to 1969. The evolution and composition of imports during
the last decade reflect mainly the impact of the Government's development plans (especially of the Brokoporido project) on the purchases of
raw materials and equipment abroad.
The increase in imports of raw materials and investment goods was
particularly pronounced from 1962 to 1965. In the following years, imports of these goods remained roughly at their 1965 level Following
the sharp reduction in the total capital inflow after 1965, a much larger
share of imports of investment goods was financed domestically in subsequent years. Chart 17 shows, indeed, that the close relationship
between foreign direct investment and imports of nonconsumer goods
has weakened in recent years.
During the 1960s the share of raw materials in total imports
increased somewhat, while that of consumer goods declined (Chart 15).
In absolute amounts, the growth of imports of consumer goods was,
nevertheless, fairly marked, averaging 6.5 per cent (at a compound
annual rate) from 1959 to 1969 and 8.6 per cent a year from 1965 to
1969. Among imports of consumer goods, foodstuffs amounted to
about one third of the total, but the share of other consumer goods,
especially durables, has increased rapidly in recent years. The growth of
imports of consumer goods is determined largely by changes in household income, especially since the domestic supply of these goods is
either nonexistent or inelastic. In the absence of data on household
income, credit to the private sector has been used as a proxy for income
in order to establish a relationship between that income and imports of
consumer goods. Chart 17 shows a good correlation between the two
variables, except for the years 1967 and 1968. These exceptions may
be due, in part, to the effect of the credit restrictions that were imposed
during the latter half of 1967, following three quarters of rapid expan
sion in credit. Imports reacted to the credit squeeze only in 1968, when
ihe restrictions had already been abolished.
The main suppliei of Surinam is the United States with nearly 40
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CHART 17. SURINAM: DETERMINANTS OF IMPORTS, 1959-69
Yearly changes in millions of Surinam guilders

Sources: Centrale Bank van Suriname, Verslagen.
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per cent of total imports (Table 16). The share of imports from that
country was considerably higher than usual in 1964-65 as a consequence of the large imports of investment goods. The second main supplier of imports is the Netherlands, whose importance is diminishing,
however, falling from about 30 per cent of total imports in 1960-61 to
20-22 per cent since 1964. Other European countries and the Caribbean roughly maintained their share in the Surinam market.
Services and private transfers
The transfer abroad of investment income of foreign-owned companies constitutes the main component of the deficit on the services
accounts (Table 18). These transfers increased from an average of
Sur. f. 27 million a year early in the 1960s to an average of Sur. f. 75
million in 1969-70, largely as a consequence of increased incomes
earned by foreign investors after the completion of the Brokopondo
project.
Government services, as a rule, result in surpluses, which have averaged some Sur. f. 6-7 million in the past few years; they consist mainly
of payments by the Netherlands for military expenditures and the Governor's Cabinet. One of the policy objectives is the promotion of tourism. In fact, gross receipts from travel increased steadily from nearly
Sur. f. 3 million in 1960 to about Sur. f. 6 million in 1967-68 but have
stagnated since then. Surinam travel expenditures abroad, however,
expanded at a much faster rate, so that the travel balance deteriorated to
a deficit of almost Sur. f. 9 million in 1970. Net receipts on account of
private transfers are small.
THE CAPITAL ACCOUNT (INCLUDING PUBLIC TRANSFERS)
The capital account of Surinam has shown a surplus in each year of
the past decade because of important foreign direct investments and the
large receipts of foreign aid (Table 19). In the period 1960-65 the
total capital inflow (including public transfers) averaged about 30 per
cent of GNP, which is very high by international comparison. Since
then, however, the inflow declined to the equivalent of 5 per cent of
GNP (1966-68) but went up again in 1969-70 to about 8 per cent.
Private direct investment by the bauxite companies dominated the
capital account. Fluctuations were quite marked from one year to
another, determined largely by specific investment projects and repay-
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TABLE 18. SURINAM: BALANCE OF PAYMENTS—GOODS, SERVICES, AND PRIVATE TRANSFERS, 1960-70
(In millions of Surinam guilders)
I960

1961

1962

1963

!964

1965

1966

1967

1968

1969 i

1970'

Merchandise
Transport and insurance
Travel
Investment income
Government, n.i.e.
Other services

33,5
10.9
7.3
-20.7 -20.2
-20.9
-18.3
41.3
43.2
-59.5 -65.6
0.1
1.0
2.2
1.2 -0.1
1.7
1.8
0.3
1.3
1.3
1.9
-n.:t -1.9
-1.6 -2.0
-0.3
-0.1
-5.3
-0.9
-1.2
-8.7
-1.1
2;*' 5 -31.1
-39.5 -69.1 -78.5 -72.8
-27.8 -26.4 -26.5 -28.5 -29.1
6.1
3.6
5.5
5.8
6.0
6.0
7,5
5.0
3.9
2.7
8.5
-11.8
-7.8 -9.6 -12.9
-5.2
-2.7
-10.6 -16.0
-12.2
-10.4 -10.0

Goods and services
Private unrequited transfers

-44.0 -47.3 -51.3 -53.9
0.1 -0.4
0.4
0.4

-95.3 -96.7 -33.9
O.'i
-0.1
1.0

-34.2
-0.5

-42.1 -43.9
0.1 -0.1

-44.0
-0.5

Goods, services, and
private transfers
-43.6 -46.9 -51.2 -54.3 -95.4 -96.4 -32.9 -34.7 -42.0 -44.0 -44.5
Source:
International
Monetary
Fund presentation on the basis of data provided by the Centrale Bank van Suriname.
1
Preliminary.
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TABLE 19. SURINAM: BALANCE OF PAYMENTS—CAPITAL ACCOUNT (INCLUDING PUBLIC TRANSFERS), 1960-70
(In millions of Surinam guilders)

Private capital2
Short-term
Direct investment
Other long-term
Official capital and transfers
Loans received
Loans repaid
Grants received
Other
Errors and omissions 8

I960

1961

1962

1963

24.4
6.4
16.6
1.4
13.3
7.2
-0.1
6.5
-0.3
1.8

19.3
-2.3
21.1
0.5
23.1
75. 3
-0.4
8.5
-0.3
1.4

31.5
-0.4
27.5
4.4
20.4
13.9
-1.5
7.5
0.5
1.2

35.3
0.6
32.9
1.8
23.6
13.8
-1.7
13.1
-1.6
1.6

1964

1965

76.8
—
75.7
1.1
19.5
75.9
-3.3
6.8
0.1
8.8

66.6
—
64.9
1.7
25.1
22.2
-7.2
10.5
-0.4
10.4

1966

14.9
—

14.5
0.4
17.3
6.1
-2.0

n.s

0.7
6.5

1967

!9fi8

1969'

8.2
—

19.1
15.—S
3.3
18.8
12.0
-5.7
12.4
0.1
10.5

2.9

-9.0

3.3

-9.4

6.5
1.7
19.2
8.4
-2.5
13.0
0.3
8.7

—

-0.4

34.7
14.4
-0.6
20.3
0.4
14.6

1970 '

—

0.4
44.8
22.9

-Ivi

23.?
-0.8
20.6

Total (including errors
52.0
36.1
38.7
56.4
48.4
60.5 105.1 102.1
53.1
43.8
39.5
and omissions)
Source:
International Monetary Fund presentation on the basis of data provided by the Centrale Bank van Suriname.
1
Preliminary.
2
Including identified trade credits from 1960 to 1963.
3
Including all trade credits since 1964.

©International Monetary Fund. Not for Redistribution

742

INTERNATIONAL MONETARY FUND STAFF PAPERS

ments on loans. Net incoming direct investments averaged about
Sur. f. 25 million in 1960-63, then rose to Sur. f. 70 million in 1964-65,
but declined to Sur. f. 10 million in 1966-69, and reverted to a deficit
in 1970.
The inflow of long-term government capital and public transfers
included the loans and grants received by the Surinam Government from
the Netherlands and the EOF, and the budget aid extended by the
Netherlands as well as other borrowing abroad.11 Table 20 summarizes
foreign aid received by Surinam.
During the period 1960-70 the net yearly inflow of aid averaged
Sur. f. 22 million, of which about 48 per cent was granted in the form
of loans. Since 1966, however, the share of grants in total aid has risen
rapidly; in the five-year period 1966-70, grants amounted to nearly two
thirds of total aid received. Since 1969 the net inflow of foreign aid has
shown a sizable increase, and this upward movement is expected to
continue in the coming years. By the end of 1970 nearly Sur. f. 60
million in aid from the Netherlands for financing the First Five-Year
Plan (1967-71) had not yet been disbursed; in addition, it is expected
that the Netherlands will make available Sur. f. 208 million for financing
the Second Five-Year Plan (1972-76), while the amount of aid from
the EDF and the EIB in the first half of the 1970s could reach some
Sur. f. 75 million.
RESERVE MOVEMENTS
At the end of 1970 the foreign reserves of Surinam amounted to
Sur. f. 86 million, of which Sur. f. 69.1 million was held by the Central
Bank and the remainder by the commercial banks (Table 21). Since
the Central Bank controls the foreign exchange reserves of the commercial banks, these reserves form an integral part of the country's overall
reserve position. They were equivalent to about 4 months' imports
(c.i.f.) and to about 12 months' imports of consumer goods.
The composition of reserves held by the Central Bank has changed
11
The entries of the government capital account in the balance of payments do
not correspond entirely to the government long-term borrowing as shown in the
treasury accounts. For balance of payments purposes, long-term capital includes
capital of more than one year's maturity, while in the government accounts it
includes only loans with a maturity of five years and over. Furthermore, interest
payments on foreign borrowings with a maturity of between one and five years
are included in the balance of payments figures but not in the Government's
extraordinary accounts (see Section VI, Government Finance).
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TABLE 20. SURINAM: FOREIGN AID, 1960-70
(In millions of Surinam guilders)

Gross foreign aid
Loans
Grants
From
The Netherlands
EEC
Other
Amortization

I960

Ī96Ī

Ī962Ī963

12.7
6.4
6.3

16.5
8.2
8.3

14.7
7.4
7.3

72.7
_
—

16.5
14.7
_ _ _
—
—

_

Ī964

Ī965Ī966

Ī967

Ī968

Ī969Ī97Ō

24.8
11.8
13.0

22.2
15.4
6.8

31.1
20.5
10.6

19.0
6.4
12.6

20.4
7.2
13.2

25.5
12.0
13.5

27.1
6.5
20.6

39.5
15.6
23.9

23.6
_
1.2

21.4
0.7
0.1

26.1
4.6
0.4

12.1
6.4
0.5

12.6
6.6
1.2

22.7
2.6
0.2

22.4
4.6
0.1

35.9
3.7
-0.1

—

0.1

_

_

_

_

_

3.9

—

1.9

Net foreign aid

12.7

16.5

14.7

24.8

22.2

27.2

19.0

18.5

20.4

27.1

39.4

Cumulative net foreign aid
since 1960

12.7

29.2

43.9

68.7

90.0

118.1

137.1

155.6

176.0

203.1

242.5

Sources : Centrale Bank van Suriname, Verslagen.
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5.1

TABLE 21. SURINAM: FOREIGN ASSETS OF THE BANKING SYSTEM, 1960-70
(In millions of Surinam guilders)

Central Bank
Foreign exchange
Gold
Total
Commercial banks
Net foreign exchange
Total reserves of the
banking system
As a percentage of imports
(c.Lf.)

I960

Ī96Ī

Ī962

Ī963

Ï964

Ī965

Ī966

Ī967

Ī968

1969

1970

9.1
23.0

7.3
23.0

11.1
18.3

15.0
18.4

23.6
13.7

32.3
13.7

32.0
18.4

15.5
35.0

170
34.8

44.7
16.2

52.9
16.2

32.1

30.3

29.4

33.4

37.3

46.0

50.4

50.5

51.8

60.9

69.1

1.5

0.2

3.0

5.2

10.9

7.9

7.9

9.5

15.7

14.2

16.9

33.6

30.5

32.4

38.6

48.2

53.9

58.3

60.0

67.5

75.1

86.0

32.9

30.2

31.5

35.0

31.7

30.0

34.5

31.0

35.7

36.2

Sources: International Monetary Fund, Balance of Payments Yearbook', Centrale Bank van Suriname, Verslagen.

©International Monetary Fund. Not for Redistribution

THE ECONOMY OF SURINAM

745

rather markedly over the years. While early in the 1960s gold reserves
constituted the largest component of Central Bank reserves, from 1964
to 1966 foreign exchange reserves were, on average, twice as large as
gold reserves. In 1967, however, the uncertainties in the foreign
exchange markets led the Central Bank of Surinam to convert foreign
exchange into gold. These transactions were reflected in the profit and
loss accounts of the Central Bank: current income from the investment
of foreign assets tripled from 1963 to 1965 but declined sharply from
1967 to 1968, reducing government receipts by some Sur. f. 0.7 million.
In 1969 the Central Bank of Surinam converted about half of its gold
reserves into foreign exchange and has maintained the level of gold unchanged since then. At the end of 1970, 23 per cent of official reserves
was held in gold, compared with 67 per cent at the end of 1968. The
commercial banks' foreign assets increased rather steadily during the
1960s, totaling Sur. f. 17 million at the end of 1970.
RELATIONS WITH THE EEC
Part IV of the Treaty of Rome (1957) provided for the association
with the EEC of those overseas countries and territories that "maintained special relationships" with Belgium, France, Italy, and the Netherlands. The association of Surinam, which became effective on
September 1, 1962, raised no special problems at that time, particularly
since it was expected that demand for bauxite and related products in
the EEC would rise strongly and that bottlenecks affecting supply might
well occur in the future.
Shortly thereafter (on July 20, 1963), a new agreement of association, the Yaounde Convention, was signed by the EEC and 17 newly
independent African states, including the Malagasy Republic. In
February 1964 a decision of the EEC Council of Ministers extended to
all other overseas countries and territories the main provisions of the
Yaounde Convention. This decision, therefore, also applied to Surinam.
The Yaounde Convention expired on May 31, 1969. A new agreement
was signed on July 29, 1969, which, in effect, extended the previous
Convention for another five years.
The Treaty of Rome, Yaounde Conventions, and related decisions in
effect established a free trade area between the EEC and the associated
countries and territories through the gradual elimination of trade barriers
between participants. However, while the regime of a free trade area
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applies to the trade of the other associated countries and territories no*
only with the EEC but also among themselves, it applies only to the
trade between each of the associated African states and the EEC.
In order to qualify for preferential treatment, exports of manufactured products from the associated countries and territories must be
"product originating" in the associated country or territory. The definition of "product originating" has been determined and amended on several occasions by the EEC Council of Ministers. At present, in order to
qualify as product originating, manufactured goods must have undergone processing that has the effect of placing them under a different
tariff heading from that of the foreign products that were used. Other
goods, such as minerals extracted from the soil, must have been produced entirely in the associated country or territory.
The main exports of Surinam to the EEC are alumina and aluminum, which enter the Community duty-free. No problem of product
orginating arises because bauxite is extracted and processed in Surinam.
Rice exports are, in principle, subject to the general EEC system, which
consists of fixing an intra-EEC price and adjusting the price of
imported rice to the EEC price through levies. Associated countries at
first benefited from a reduced levy. Since 1970, however, quotas have
been introduced for the preferential imports of rice, which, at present,
amount to 19,600 tons for Surinam and are to be increased by 5 per
cent a year. The quota has been fixed on the basis of the average
exports in 1967-69. This period included two years of drought
(1968-69) when the production of rice was below average; in 1967, of
some 120,000 tons of rice produced in Surinam, 25,000 tons were
exported to EEC countries.
Surinam for some years had a quota of 8,000 tons of sugar that
could be imported duty-free into the EEC. In 1969 this quota was
reduced to 4,000 tons, up to the crop year 1974/75, but the Netherlands
agreed to import another 4,000 tons a year. Bananas are imported into
the EEC duty-free; Surinam's production is almost entirely exported to
EEC countries.
The associated states and territories are allowed to maintain or introduce customs duties and quantitative restrictions on imports if they are
required as a source of revenue or to further development and industrialization, and provided that they do not give rise to discrimination
between the EEC countries.
With effect from February 24, 1969, Surinam granted preferential
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tariff treatment to imports from EEC countries and associated territories (excluding the 17 African states). The most common preferential
rate is 5 per cent below the general rate and applies mainly to alcoholic
beverages, agricultural products, machinery, and household appliances.
A 10 per cent preferential rate applies to a number of household articles, textiles, watches, photographic equipment, etc. A 3 per cent tariff
preference benefits mainly motor vehicles, construction materials, and
semifinished manufactures of metal.

L'économie du Surinam
Résumé
Le potentiel économique du Surinam réside notamment dans ses
ressources naturelles. Ses ressources minières comprennent de vastes
gisements de bauxite à haute teneur. La production de bauxite au
Surinam représente 14 pour cent environ de la production mondiale.
Les travaux de prospection ont révélé l'existence de divers autres
minerais demeurés encore inexploités. Aménagés, les fleuves et affluents
qui arrosent le territoire pourraient fournir de l'énergie hydro-électrique.
Les régions côtières et certaines parties de l'hinterland offrent d'énormes
possibilités à l'agriculture, et les ressources de bois sont immenses avec
des forêts qui couvrent 80 pour cent environ de la superficie. La
démographie est faible : 400.000 habitants dont plus d'un tiers sont
d'origine africaine et plus d'un tiers d'origine indienne (Hindous et
Indonésiens). Les deux tiers environ de la population sont concentrés
dans un secteur relativement peu étendu comprenant Paramaribo, la
capitale et les alentours.
Au cours des années cinquante, le Gouvernement du Surinam a
entrepris de stimuler l'aménagement du territoire dans le cadre d'un
Plan de développement à long terme sur l'amélioration de l'infrastructure. Un autre plan, dit projet Brokopondo, prévoyait l'exploitation
de la bauxite dans une région proche de Paramaribo, et notamment
la construction d'une usine d'aluminium et d'un complexe hydroélectrique destiné à fournir de l'énergie aux fonderies. Grâce aux
investissements considérables affectés au Plan de développement

©International Monetary Fund. Not for Redistribution

748

INTERNATIONAL MONETARY FUND STAFF PAPERS

décennal et au projet Brokopondo, le Surinam a connu une croissance
notable dans la seconde moitié des années cinquante jusqu'à la première moitié des années soixante. Cette croissance a atteint son point
culminant en 1965-66, période où les nouvelles mines de bauxite et
l'usine d'aluminium sont entrées en activité. Ces excellents résultats
ont été obtenus dans un climat de stabilité extérieure, la majeure partie
des investissements ayant été en effet financés par des fonds venus de
l'étranger. Pendant la première moitié de la décennie 1960, l'apport
net en capitaux était l'équivalent de 30 pour cent environ du produit
national brut (PNB). Outre l'apport considérable de capitaux privés,
le Surinam a bénéficié pendant de nombreuses années d'un fort courant
d'aide au développement, surtout des Pays-Bas, et ces dernières années
également de la Communauté Economique Européenne. La confiance
dans le florin du Surinam s'est maintenue et les réserves de change du
système bancaire représentent l'équivalent d'environ quatre mois
d'importations.
Au cours des dernières années, cependant, le taux de croissance
réelle du PNB s'est considérablement stabilisé et cela s'est accompagné
d'un degré croissant d'inflation des prix et des salaires. Certaines
lacunes de la planification du développement et de la politique fiscale
ont contribué à la baisse marquée des investissements fixes après
l'achèvement du projet de Brokopondo vers le milieu des années
soixante. L'augmentation des recettes publiques engendrée par l'accroissement de la production ces dernières années, n'a pas été orientée vers
le financement de nouveaux projets de développement mais a été
utilisée à satisfaire la consommation publique, particulièrement sous
forme d'un renforcement sensible de l'emploi dans le secteur public.
Les principaux objectifs que s'est fixés le Gouvernement actuel du
Surinam sont d'éliminer l'inflation des prix et des salaires, et de relancer
l'expansion. Un nouveau Plan de développement quinquennal (197276) est actuellement en voie de préparation et pour le financer, le Surinam peut compter recevoir un volume considérable d'aide étrangère au
cours des années à venir. Les autorités espèrent que l'exploitation de
la bauxite dans les régions de Bakhuis et Coppename sera un stimulant
puissant pour le développement. En août 1971, le parlement a adopté
une loi instituant une société industrielle d'Etat et autorisant celle-ci à
exploiter et à traiter ces gisements en association avec une société
étrangère. La réalisation de ces projets suppose d'énormes dépenses
d'investissement dont une grande partie serait affectée à l'infrastructure.
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Cela contribuerait à Pouverture de nouvelles et vastes régions pour
l'exploitation des ressources forestières et le développement de
l'agriculture.

l a economía de Surinam
Resumen
El lîoîciu'uiï c otiuijiiec Ρ·; Surinam se basa principalmente en sus
iieui&es natiKaiCb. Lus ^uuisi,s miiieults incluyen depósitos ingentes
dc pauAJta d*, alta calidad La pi educción de bauxita de Surinam représenta un !4 poi cie.iu' iL ici producción mundial de dicho mineral Los
tidbajoa ?c pos} ~c» ion līdu invehido la existencia de algunos otros
¿iiiiciiJc^, ill' h dila diluía iiO ^c līdu ^.\l,loíddo Los caudalosos líos
du c^tc pais xCpicSCîiîdL un potencial -.1101 nie para la producción de
cueigid hiüicuéeíriea, La L^>id ciblera > digunas partes del interior son
mu> . pids paid la a^ixeultuia, > Ids ¿crus foieatalts, que cubren un 80
por ciento de la superficie de Surinam, encierran una gran riqueza
maderera. El país está muy poco poblado. El número de habitantes
asciende solamente a. unos 400.000 y, en cuanto al origen de la población, más de una tercera parte procede de África e India. Unas dos
terceras partes de los habitantes se hallan concentrados en una zona
relativamente pequeña en torno a la capital Paramaribo.
En el decenio de 1950, eî gobierno de Surinam se decidió a estimular
el desarrollo, dentro del marco de un Plan de Desarrollo a largo plazo
basado en la mejora de la infraestructura. Otro plan separado, el llamado
proyecto Brokopondo, se ocupaba de la explotación de los recursos de
bauxita en una zona cercana a Paramaribo, incluyendo la construcción
de una fábrica de aluminio y una central hidroeléctrica para proporcionar
energía a las fundiciones. Bajo el impacto de las grandes inversiones
proyectadas en el Plan Decenal de Desarrollo y el proyecto Brokopondo,
Surinam experimentó una notable aceleración del ritmo de crecimiento,
en la segunda mitad del decenio de 1950 y primera mitad del decenio de
1960 Esta expansión alcanzó su apogeo en los años 1965-66, cuando
empezaron a funcionar las nuevas minas de bauxita y la planta de
aluminio. Este notable ritmo de desairollo se logró en un ambiente de
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estabilidad externa, porque la mayoría de las inversiones estaban
financiadas desde el exterior. En la primera mitad de los años 60, las
entradas netas de capital equivalieron a un 30 por ciento del producto
nacional bruto (PNB). Además de las entradas sustanciales de capital
privado, durante muchos años Surinam ha disfrutado de grandes entradas de ayuda para el desarrollo, procedente especialmente de los Países
Bajos, y, en los últimos años también de la Comunidad Económica
Europea. Se ha mantenido la confianza en el florín de Surinam, y las
reservas en divisas del sistema bancario equivalen al valor de las
importaciones de unos cuatro meses.
Ahora bien, en los últimos años, la tasa de crecimiento real del PNB
se ha nivelado marcadamente, y esto ha venido acompañado de un
grado creciente de inflación de precios y salarios. Las imperfecciones de
la planificación del desarrollo y de la política fiscal han contribuido al
fuerte descenso en la inversión fija, tras la terminación del proyecto
Brokopondo a mediados del decenio de 1960. Los crecidos ingresos
públicos generados por el aumento de producción de años anteriores no
se dedicaron a la financiación de nuevos proyectos de desarrollo sino al
consumo del sector gubernamental, especialmente en forma de un gran
aumento de empleo en el sector público.
Los principales objetivos del actual gobierno de Surinam son la eliminación de la inflación de precios y salarios, y la recuperación del
impulso de crecimiento. Actualmente se está preparando un nuevo
Plan Quinquenal de Desarrollo, 1972-76, y, para la financiación del
mismo, Surinam espera recibir una elevada cifra de ayuda externa en
los años venideros. Las autoridades confían en que la explotación de
los recursos de bauxita de las zonas de Bakhuis y Coppename constituirá un valioso estímulo para el desarrollo. En agosto de 1971, el
Parlamento aprobó la legislación por la que se crea una empresa
industrial, propiedad del Estado, y se autoriza a dicha empresa para
que emprenda proyectos conjuntos con empresas extranjeras, para la
explotación y elaboración de los mencionados recursos. La ejecución de
dichos proyectos exigirá cuantiosos gastos de inversión, gran parte de
la cual será de infraestructura. Así se despejaría el camino hacia grandes
zonas nuevas del país para la explotación de la riqueza forestal y el
desarrollo agrícola.
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In statistical matter (except in the résumés and resúmenes] 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 single dot (.) indicates decimals;
A comma (,) separates thousands and millions;
"Billion" means a thousand million;
A short dash (-) is used between years or months (e.g., 1955-58 or
January-October) to indicate a total of the years or
months inclusive of the beginning and ending years or
months ;
A stroke (/) is used between years (e.g., 1962/63) 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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SURVEYS OF AFRICAN ECONOMIES
Volume 4: Democratic Republic of Congo, Malagasy
Republic, Malawi, Mauritius, and Zambia
Pp. xxvi + 477

Maps, Index, Statistical Tables

This volume is the fourth in a continuing series of surveys of the economies
of selected African countries. It covers three countries on the continent and
two island groups: the Democratic Republic of Congo (now the Republic of Zaïre),
Zambia, and Malawi, and the Malagasy Republic (Madagascar) and Mauritius.
Taken together, the five countries have an area of 1.5 million square miles and
a population of more than 30 million. All are developing countries. Although
their economies differ markedly in size, structure, and rate of growth, they are
in a number of ways illustrative of the different types of economies found in
Africa.
An introductory chapter sets forth in a general way the characteristics of the
economies of the five countries surveyed, comments on their similarities and
differences, and touches on some of the problems that they face. Each country
is then dealt with in a separate chapter, which describes production; economic
development and planning and treatment of foreign investment; prices, wages,
and employment; the national budget and fiscal policy; money and banking; the
balance of payments, foreign trade, and foreign debt; and exchange and trade
controls.
The text and tables cover mainly the period 1965-69. Earlier data are given
where they are pertinent, however, and the year 1970 has been included where
information was available. The data are drawn from published sources and
from material gathered by the Fund in its consultations with the member
countries concerned. A map for each country and an index complete the volume.
Volume 1—covering Cameroon, the Central African Republic, Chad, Congo
(Brazzaville), and Gabon—and Volume 2—covering Kenya, Tanzania, Uganda,
and Somalia—are available in English and French editions. Volume 3—covering
Dahomey, Ivory Coast, Mauritania, Niger, Senegal, Togo, and Upper Volta—is
available in English; the French edition is in preparation.
Prices: $5.00 a volume ($2.50 to university libraries, faculties, and students).
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