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Import qiotas and macroeconomic balance 
in a simple dynamic model 
J. CLARK LEITH I University of.WesternOntario 

Abstract. A simple dynamic model analyses macroeconomic balance in a country 
employing a system of exchange control and import quotas. Excess demand pressure 
forces the domestic price level of non-tradables and importables subject to licensing 
above the world price level. This creates static losses due to allocative inefficiency, 
rent-seeking and smuggling, thus exacerbating excess demand. The outcome in the 
steady state depends on the setting of the exchange rate and the balanced government 
budget. The effects of employing three commonly used policy instruments are 
examined, and the condition to achieve a steady state of full capacity output is derived. 

Contingentements 6 l'importation et iquilibre macro-eonomique dans un modile 
dynwnique simple. Ce m~moire d~veloppe un module dynamique simple pour analyser 
N'quilibre macro-6conomique dans un pays qui utilise un syst~me de contr6le des 
changes et de contingentements 4 l'importation. L'utilisation de contingentements h 
l'importation pour contr6ler les pressions de la demande exc~dentaire engendre une 
augmentation du niveau de prix domestique des biens non-transig~s et des biens 
importables avec permis au dessus du niveau des prix mondiaux. Voilh qui engendre 
des pertes en analyse statique, pertes engendr6es par l'inefficacit6 dans l'allocation des 
ressources, par les activit~s pour s'approprier la rente, et par les activitis de con­
trebande. Ces pertes ne peuvent 6videmment qu'exacerber les pressions de la de­
mande ex,'dentaire. 

Selon le niveau du taux de change et du budget tquilibrt du gouvernement, le 
regime stationnaire peut engendrer de faqon circulaire contingentements Al'importa­
tion et sous-utilisation de capacit6 chronique. De plus il est possible que l'6conomie 
soit aspirie dans un tourbillon d'atrophie 6conomique et d'inflation auto-engendre. 
L'auteur definit les conditions permettant d'6viter de tomber dans ce courant tourbil­
lonnaire, les effets de l'utilisation de trois instruments usuels de politique 6conomique, 
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et les conditions permettant de se donner acc~s hun rigime stationnaire qui assure un 
niveau de production r6sultant de la pleine utilisation de la capaciti de production. 

INTRODUCTION 

In country after country of the Third World, one finds import quotas and 
exchange controls in place as semi-permanent instruments to deal with ba­
lance of payments problems. The IMF (1977) reports that some sixty or more 
less developed countries maintained restrictions on payments for current 
transactions. For most, the restrictions are pervasive, affecting virtually all 
import payments. 

This widely employed set of instruments has attracted considerable atten­
tion from theorists. A substantial literature dealing with the static micro- and 
general equilibrium - theoretic effects ofimport quotas already exists. Most of 
this literature isconcerned with the static efficiency losses associated with the 
use of import quotas, and the conditions under which a tariff and a quota are 
formally equivalent.' 

A related but distinct strand in the literature has emerged in recent years 
which focuses on the transfers of purchasing power inherent in a system of 
import quotas. This literature recognizes, as Meade did, that quotas create 
transfers of purchasing power. It goes un to note that real resources may be 
used up by rational economic agents ini pursuit of the transfers. In some 
respects this is nothing new: the university president, the mendicant on the 
street corner, and the prime minister of an aid-receiving country all expend 
real resources attempting to persuade donors of their deserving nature. 
Donors, for their part, often go to considerable trouble to sort out the nearly 
infinite variety ofsolicitations. Both aspects use up real resources. What is new 
in the literature is the recognition that the economic good being transferred 
may simply be a rent-generating right such as a mineral right, an operating 
licence in a regulated industry, or an import licence. All of these, if their 
supply is restricted sufficiently, have values as economic goods. Potential 
recipients of the rights are likely to expetid real resources inseeking the rights 
to a transfer to the point that the marginal rent-seeking expenditure is equal to 
the marginal value of the expected transfer. Furthermore, if the seeking 
activity is competitive, the total value of the resources used up in seeking 
transfers will be equal to the value of the expected transfers. 

The static effects of such diversion of real resources are analysed formally 
in A.O. Krueger's (1974) model of 'rent-seeking' in an LDC. A similar but 
distinct theme is followed in Munir Sheikh's (1974) analysis of the static 

I The principal landmarks in this literature are J.E. Meade (1951), Chapters XXI and XXIV, and 
Bhagwati (1965). Since then, a variety of refinements have been made on several aspects of the 
effects ofquotas and the (non) equivalence of tariffs and quotas. For citations of the recent 
literature, see Fishelson and Flatters (1975), and Sweeney, Tower and Willett (1977). 
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effects of smuggling when real resources are expended in the smuggling 
activity. In both cases the effective capacity of the economy isreduced by the 
amount of real resources spent in pursuit of transfers.2 

Some simple calculations of the value of rents indicate the quantitative 
significance of this issue. Quota premia frequently range from 50 per cent to 
100 per cent of the value ofimports. If imports account for some 15 per cent of 
GNP, rents can then amount to 7j per cent of GNP. Krueger (1974) offers some 
estimates for India and Turkey. The Indian estimate (1964) attributes rents of 
some 7.3 per cent of national income while the Turkish estimate (1968) comes 
to about 15 per cent of GNP. The existence of rents is thus a problem of 
comparable magnitude to that of unemployment :i industrial countries. 

The losses it, these models are specific examples of the more general 
realizatior that asystem of import quotas seems to involve massive losses 
which ge far beyon'd the usual static efficiency losses that might be attributa­
ble to a tariff-equivalent of the import licence premium. As Bhagwati (1978) 
observ.:s, some of the losses from such regimes arise from features such as the 
!ii1h -airiance of incentives among activities, and the reliance on physical 
controls. In a similar vein, but a different context, Kornai (forthcoming) 
attributes considerable losses to the debilitating paternalism of systems run by 
minute controls. In any case, there seem to be associated with restrictive 
foreign exchange regimes large losses of real output, and the size of the output 
loss isgenerally afunction of the restrictiveness of the regime. 

The macroeconomic aspects of an economy employing import quotas, 
however, have received very little formal analysis in the recent literature. 
This paper isaimed at helping to fill that gap. Specifically, we are concerned 
with the dynamic macroeconomic balance in acountry employing asystem of 
exchange control and import quotas. We start from the well-known point that 
use of import quotas to close the external deficit means that the pressure of 
domestic excess demand isvented largely on domestic prices of non-tradables 
and importables. The model we develop contains two dynamic responses to 
such excess demand pressure. The first is the response of the government 
budget deficit, which we assume in this paper acts as an 'automatic stabilizer.' 

2 It isimportant to recognize that the loss inthese models isbeyond the efficiency loss attributed 
to the tariff-equivalent of the import licence premium. It isthe loss, for example, due to the 
fact that while import licences are assigned on the basis of installed capacity, entrepreneurs 
find it profitable to maintain excess capacity. (Schydlowsky, 1976, reports the results of 
several Latin American studies showing capital idleness in the midst of capital scarcity, and 
elaborates the microeconomic reasons why such idleness is privately profitable.) It is the loss 
due to the fact that there is excess investment in human capital in order to obtain government 
positions because more highly trained people are required to administer the system and 
because some (but not all) holders ofgovernment positions can expect to supplement their 
incomes by appropriating a share of the transfers distributed ai their discretion. It is also the 
loss due to the cost of circumventing the legal channels oftrade such as the use of headloading 
and canoes rather than railroads and ocean liners. Note that these losses exist regardless of 
whether or not the individuals involved pursue illegal activities. They simply invest their time 
and money to obtain a share ofthe transfers, and forgo the output they would have obtained in ­
dir-ctly productive activities. 
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The second is the loss of real output arising from the import quota system. If 
the net effect of the two responses is to mop up excess demand pressure, the 
system stabilizes, and converges on its steady state. Depending on the setting 
of the government budget regime, however, the equilibrium may involve a 
perpetual state of unused capacity. Furthermore, if in the face of the unused 
capacity the standard Keynesian prescription - increase aggregate demand ­
is applied, the effect is to exacerbate the state of unused capacity. There is 
also the possibility that the net effect of the two responses is dynamic instabil­
ity, characterized by self-sustained inflation and growing real output losses. 
Ultimately the only escape from such a spiral would be to change some feature 
of the dynamic system. 

THE MODEL 

A small, less developed country on a fixed exchange rate finds itselfin a state of 
chronic balance of payments deficit. Foreign exchange reserves have been 
exhausted and consequently changes in reserves can no longer be used by the 
central bank to maintain the fixed exchange rate. Rather than let the exchange 
rate go, the authorities have chosen to keep the official exchange rate under­
valued, and to employ import licensing to close the external deficit. It is a 
country such as this that we want to model. 

We use the simplest possible version of a dynamic macroeconomic system 
in order to focus on the essential features of the economy's behaviour under 
an import quota system. Wherever possible we simplify rather than elaborate. 
We neglect some important short-run stabilization issues, and some long-run 
growth issues. Consequently, the model in no way constitutes a general macro 
model of an LDC. 

We use simultaneous difference equations in a log linear functional form. 
Each variable is a logarithm. The symbol Arepresents first differences and A2, 
a second difference. Leads and lags are denoted by + and - subscripts. An 
overbar indicates an exogenous variable. An asterisk indicates the steady 
state value of an endogenous variable. 

On the demand side we focus on the LM curve. We abstract from IS-curve 
effects. Not only does this serve to keep the model simple, but it is in keeping 
With an important feature of LDCS - the absence of organized financial 
markets. This means, first, that the interest rate does not act as an endogenous 
equilibrating variable for savers and investors. Rather, the private savings­
investment process occurs largely via self-finance. 3It means also that there is 
no distinction between fiscal and monetary policy. Money is the only financial 
asset, and the government can borrow only from the central bank. 

The demand for and the stock of real balances are the principal behavioural 
relationships determining aggregate demand. We write 

3 See McKinnon (1973). 
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MD= bY + P, b>O, 	 (I) 

where 

MD = the logarithm of the demand for nominal money balances;
 
P = the logarithm of the aggregate price level; and
 
Y = the logarithm of real output.
 

Equation (I) says that the demand for real balances is a log linear function of 

real output, which in this model is the same as real income. 4 

The aggregate price level is an index of domestic and foreign prices: 

(2)P = WDP + (I-w)FP, 0< w < 1, 

where 

the log ofthe domestic price level of non-traded and imported goods;DP = 
the log of the world price level converted at the official exchange rate,. 

which enters the price index because it applies to exportable goods; 
and 

w = the share of the domestic price in the price index. 

FP = 

The base money stock is derived from the balance sheet of the monetary
 
base consists of currency plus
authorities (central bank). The monetary 

commercial bank deposits in the central bank. This is identically equal to the 

sum of: (1)the accumulated government debt held by the central bank (the log 

of which we denote by GD); (2) advances (i.e., credit) by the central bank to 

commercial banks (the log of which we denote as C); and (3) the holdings of 

foreign exchange, which for this discussion we take to be zero. 5 To keep the 

entire system linear in logarithms we employ a Cobb-Douglas approximation 
of the money supply identity. This specification is a valid approximation only 

in the region of the initial values of the money stock components. However, 

since the steady state will involve a constant level of the money stock and its 

components, the bias from this specification affects only the disequilibrium 
path. In our view, the loss ofthis precision is well worth the gain in analytical 

simplicity. Hence 

M' =KM + c + gGD, c + g1, 	 (3) 

where c is the share of central bank credit to the commercial banks in the base
 

money stock and KM is an exogenous constant. 6 If we make the further
 

4 In the steady state this specification 's equivalent to the usual assumption that the demand for
 
money depends on permanent incame. As will become apparent below, the steady state
 
income is constant from period t,period, but may beat less than capacity output. Hence, in
 
the steady state the use of curr(.nt income in (I) is equivalent to using permanent income.
 

5 If the government were to float its debt in foreign capital markets, the monetizing effect of
 
government debt would not change, for it would still enter as an asset of the monetary
 (authorities. 

6 	An example may help illustrate the extent of the biases. If we let the money stock = 100,
 
consisting ofgovernment debt = 20 and credit to commercial banks = 80, then g = .2 and
 

http:curr(.nt


Import quotas and macroeconomic balance in a simple dynamic model / 285 

assumption that the demand for money equals the actual stock in each period, 
we can drop the distinction between MD and Ms, simply defining M as the log 
of the money stock in equations (1)and (3). 

The level of the government debt is treated as endogenous in the model. 
This leaves us the task of explaining that level in a realistic yet manageable 
way. We begin by noting that government debt changes because there is a 
fiscal deficit or surplus. We assume that the size of the fiscal deficit or surplus 
is the outcome of the pre-existing systems of government receipts and expen­
ditures, the principal arguments of which are the price level and domestic 
income. We allow for the fact that the government has discretionary authority 
in setting the level of the system of government receipts and expenditures. 
The government budget deficit then is a flow resulting from the initial setting 
of the tax and expenditure system relative to domestic nominal income. 

We hypothesize simply that there is a well-defined government budget 
regime such that at some nominal income level the deficit is zero, and at 
nominal incomes above there is a surplus, and at nominal incomes below there 
is a deficit. 

Following Christ (1968), we explicitly allow for the government budget 
constraint, and in keeping with the LDC context we assume that the entire 
government budget surplus (deficit) extinguishes money stock (is monetized) 
because there is no financial sector in which the government could retire its 
debt (or borrow to finance its deficit). Consequently, the change in the gov­
ernment debt is identical to the government budget deficit. To conform with 
the log linear specification, we write the flow of new government debt (= the 
flow of the government budget deficit) as a rate of change of the accumulated 
government debt. 

AGD = G - k(P + Y), k > 0, (4) 

where G is an exogenous constant term. Note further, that in writing (4) we 
follow Dornbusch (1976) in incorporating an 'automatic stabilizer' or 'fiscal 
drag' in the government budget regime. Since the level ofnominal income acts 
negatively on GD, and hence on the money stock through (3), excess demand 
pressure that yields higher nominal income tends to set in motion an offsetting 
force which mops up the excess demand pressure. 

Equation (4) also incorporates the role of fiscal policy in setting G as the net 
outcome of the government revenue and expenditure schedules, hence the 
level of nominal income at which AGD would be zero. At a nominal income 
above that level, there is a government budget surplus, reducing government 
debt and thus creating 'fiscal drag' on the economy. Further, such fiscal drag 

c = .8.The Cobb-Douglas form of the money stock identity becomes 

MI = 100 = (AX800'1X20 0 2) 
The constant A. therefore, equals 1.65. If we increase bank credit to 88, the correct 
(arithmetic) identity would mean the new M5 = 108. The Cobb-Douglas form yields the new 
M8 = 107.92. 
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would continue until the nominal income level adjusts to the point that the 
government budget is balanced. In other words, while we allow for a potential 
fiscal policy role, we also observe the government budget constraint in the 
steady state. 

We turn now to the supply side of the model. We take as exogenously given 
to the economy a well-defined level of capacity output. The economy pro­
duces at this level of output unless there is some other influence at work. 
While in the typical dynamic macro model the principal other influence is 
taken to be the rate of inflation (or price level) relative to the expected rate of 
inflation (or expected price level), 7 for our purposes we focus on an entirely 
different source of deviation from capacity output. Specifically, in a situation 
of substantial and sustained import licensing, we consider the cause of di­
vergence of actual output from potential capacity output to be the use of real 
resources in search of income transfers rather than to the production of 
output. 

How dc, :s such an output loss occur? Consider the difference between an 
economy ia which import quotas are used to close a balance of payments 
deficit and a freely adjusting economy with either (or both) foreign exchange 
reserves or the foreign exchange rate adjusting in the face of a balance of 
payments deficit. In the latter type of economy, the domestic price level (in 
the long run at least) equals the foreign price level converted at the foreign 
exchange rate. In the economy employing import quotas, however, the link 
between the domestic price level and the foreign price level is broken. Con­
sequently the endogenous response to excess demand pressure is quite differ­
ent in the two economies. In the freely adjusting economy, excess demand 
pressure is vented on the foreign sector (reserves and/or exchange rate), while 
in the import-quota economy, excess demand pressure is vented on the 
domestic market for both non-tradable and imported goods. The foreign price 
level converted at the fixed official exchange rate, however, remains the price 
level that recipients of the quotas pay for imports. Consequently, the differ­
ence between the world price level and the domestic price level at which the 
quota recipients are able to sell the importables is the unit value of the quota. 
The total value of the import quota, or more generally the quantitative 
restrictions (QRS), depends on the unit value and the elasticity of the excess 
demand for tradables (importables and exportables). Thus, we write 

QR = q(DP - FP), q > 0, (5) 

where QR = the log of the premia on import quotas. 
In writing (3)and (5)we assume that since the country's foreign exchange 

reserves have been exhausted, the authorities cannot provide the excess 
demand for foreign exchange. Furthermore, we assume that the authorities 
are not attempting to rebuild foreign exchange reserves, and consequently 
7 See, for example, Laidler's (1975) model of price and output adjustments using an expecta- A 

tions augmented Phillips curve inafixed exchange lte economy. 
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allocate all foreign exchange earnings to import licences which are then used. 
Thus, the only policy option in equation (5) is to change F7 by altering the 
exchange rate.3 

The next issue is how economic agents respond to the existence of the rents 
(i.e., QRs) determined in (5). If the allocation of the rights to a share of the rents 
is independent of the potential recipients' actions, then clearly the story
would stop at this point. If, however, the individual recipient in some way 
influences the allocation of rents, it seems reasonable to assume that they will 
do so, but with an eye to the cost of exercising that influence. Specifically, in 
common with the recent rent-seeking literature (e.g., Krueger (1974)) we 
assume that potential recipients of the rents will expend real resources seek­
ing rents up to the point that the marginal rent-seeking expenditure is equal to 
the marginal value of the expected transfer. Consequently, we take the real 
output losses associated with the restrictive foreign exchange regime to be a 
function of the size of the expected QRS. Thus, the difference between actual 
output and capacity output is written 

Y¢ - Y = aXQR, a > 0, (6) 

where 

XQR = the log of the expected QR, and 
Yc = the log of the exogenously given capacity output. 

Thus, when expectedQRS are zero, actual output equals capacity output, but 
when XQR > 0, then ye > y9 

The use of expected QRS (not actual QRS) in writing (6) is justifiable on the 
ground that the current period allocation of resources in pursuit of transfers, 
rather than to production of output, depends on what return agents expect to 
obtain from such an allocation. In principle, the expectation may well differ 
from the actual. 

The appropriate modelling of the expectations formation mechanism is 
itself a complex and contentious issue. Here we assume that expected QRS are 
a function of current and past QRS. We thus assume a mechanism whereby 
agents learn from experience. The rationale for this approach is that such a 
variety of forces impinge on the size of the QR, and that many of these forces 
are subject to arbitrary official behaviour. Agents are unable to do any better 
than to learn from experience. We assume further that they learn slowly,
taking each new observation as an additional indication of the underlying 
8 This and other policy changes are taken up below. In the interests of keeping the model as 

simple as possible, however, we do not include in the model the variables necessary to 
examine the case of foreign borrowing to finance atemporary increase in import licences and 
an associated temporary decrease in QRs. Such a policy, ofcourse, is only ashort-run 
palliative.

9 We should note that the argument is perfectlysymmetrical ifthe quota restriction isplaced on 
exports- witness the outward smuggling ofexport crops subject to export conrols. However, .d 
the sign of q in (5)would be negative. 
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system. In the long-run steady state, the agents have learned what the system
is, and expected QRS are equal to actual. But if some exogenous variable in the 
system changes, they have to learn again.' 0 In short, then, we assume that
there is an adaptive expectations mechanism whereby expected QRs adjust in
proportion to the difference between actual and expected QRS in a given
period. I 

AXQR = d(QR - XQR), 0<d< 1 (7) 
Notice that in writing (6) we have embedded an assumption that agents

form their expectations in the current period. This means, when (6) and (7)are
combined, that agents' current expectations depend on both the current 
period's actual QRS and on the expectations formed in the past period. Thus,
anything that affects the current QR will have a simultaneous effect on output
in (6). An alternative specification would be to have current period expecta­
tions formed in the previous period. Thus, the right-hand side of(6) would be
written with the lagged value XQRI, where the time subscript refers to when
the expectations are formed. Such a specification, however, adds additional
complications to the dynamics without adding any analytical insights, so we 
do not take up that case here. 

This completes the model specification. The model consists of seven

simultaneous equations 
- numbers (i) through (7) - to determine the en­
dogenous variables Y,P, DP, M, GD, QR and XQR.
 

LONG-RUN EQUILIBRIUM 

Solution of the model for the steady state values of the endogenous variables
enables us to examine the equilibrium properties of the model. Of particular
interest are the steady state values of the price level, the income level, and the 
size of the QR. In the steady state (denoted by *), 

V cY* = - aQR*, (8) 

QR* - q(DP* - FP), (9) 

DP* - = k V.L..(10) 
These results tell us that for a given capacity the equilibium real outputdepends on the size of the equilibrium QR. In turn, the equilibrium QR depends 

10 	It is perhaps worth emphasizing that if aparticular exogenous variable were to change oftenenough inaparticular way, with the same consequences for the system each time, the adaptiveexpectations assumed here would no longer apply, for agents would no longr have to learnwhat the effect ofthe change would be. They would already have learned from the previous
experience.

II 	The specification of (7)focuses on the size of the QR. However, from (5)we know that QRdepends on both DP and FP. Hence, amore comple); expectations mechanism might have
 
separate expectations formation for each of DP and FP. 
 . 
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on the equilibrium domestic price level relative to the foreign price level (in 
terms of local currency, converted at the official exchange rate). Finally, the 
equilibrium domestic price level relative to the exogenously given foreign 
price level depends positively on the size of the setting of the balanced 
government budget relative to capacity output. ,2 Thus, an attempt to increase 
the share of government in the economy without a corresponding increase in 
taxes, means that the deficit is financed by money creation which forces 
adjustment along the revenue schedule until the government budget is bal­
anced again in the steady state. 

The steady state solutions may be illustrated graphically. First, on the 
demand side, by combining equations (1), (2)and (3), we obtain an equation in 
DP and Ydescribing aggregate demand in the steady state. This is drawn as AD 

in Figure 1. Its slope is the negative of the ratio of the income elasticity of 
demand for money (b) to the share of domestic prices in the price index, and 
hence the curve is downward sloping as long as the coefficient b in (1) is 
positive. Second, on the supply side we combine equations (5) and (6) to 
obtain a steady_state aggregate supply curve (AS). The AS curve is a vertical 
line where Y = Y" to the point that DP = FP. The AS curve then kinks backward 
with a slope of - l/aq. Finally, we draw a line describing the balanced 
government budget (GG), whose slope is the reciprocal ofthe share of domes­
tic prices in the price index. ' 3 

In the steady state equilibrium, all three curves intersect at a common 
point. In Figure I this is at a, illustrating the steady state solutions Of QR*, Y*' 

and DP* from equations (8), (9) and (10). The case we have drawn is a steady 
state where DP* is above F-., and Y* is below Yc. Note the crucial role played 
by the setting of the exogenous policy variables in equation (10) that yielded 
this result. The setting of G (determining, in part, the intercept of the line GG) 
and the exchange rate (determining the level of DP at which the AS curve kinks 
backwards), together determine whether or not QRs and the associated output 
losses emerge. We shall return to this matter below when we examine the 
effects of changes in policy instrument settings. 

12 We are assuming for the present time that the coefficients of the multiplier are such that 
w > aq. We shall see below that this is a necessary condition for stability of the system. 

13 The equations for the curves are: 

AD curve 

DP =[gGD + M + cC- (I w)F -- Y (a)
w w 

AS curve 
I -

DP =fF --. (Y - PC), (b) 
aq

GG curve 

I YDP =/L [G - k(I - w)-PJ - (c) 
kw W 

Note that the relative slopes OfAD and GG depend on whether the income elasticity ofdemand 
for money (b)is greater than or less than unity. However. this plays no significant role in the 
model. We simply restrict b to positive values. 
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The steady state results, of course, refer only to the equilibrium situation. 
We also want to know whether or not the equilibrium will be achieved, and 
how the endogenous variables behave if we were to start from a situation out 
of equilibrium. It is to these questions that w now turn. 

DISEQUILIBRIUM BEHAVIOUR 

The current value of each endogenous variable is a function of its own past
values, and of current and past values ofthe exogenous variables. Of particu­
lar interest are the solutions for DP. and Y.These are 

I 
DP o - -ZIDP- 1 - Z2D3P- 2 +l 

ghw(1 + d) + w(l + d) - abdq(b + gk) 
x {dKM + cdAC + cA2C + dgG + gAG - dgkY' 

- (gk + bd)AYC - bA2F - [dgk(l - w) + abgkq]FP 

- [gk(I - w) + abdq + d(l - w)]AS'P - (1 -- w)A2 }P)(11) 
l


Y = Y-IY- Z2 Y-2 +I
 
ghw(l + d) + w(l + d) - abdq(b + gk)
 

x {-acdgAC - edgqG + adgkq p + adqA-P + dgkwYc
 

+ (gk + d)wAY + wA2yc}, (12) 
where z, and z2 are the coefficients of the characteristic equation.' . From 
these we are able to identify the following impact effects of changes in the 
exogenous variables. 

I A reduction in the productive capacity of the economy due to, for instance, 
a natural disaster such as a crop failure or a flood will result in higher 
current prices and lower current income. 

2 An increase in commercial bank credit (C) will increase prices and reduce 
current income. 

3 An increase in autonomous net government expenditure (G) will increase 
prices and reduce current income. 

4 An increase in foreign prices (P") or, what is the same thing, a devaluation, 
reduces the current domestic price level, and increases current income. 

These results, of course, conform with the type of trade-off built into our 
model. Price and income levels are negatively not positively related here, as in 
the Phillips curve world. Anything that tends to move the domestic price level 
14 These are: 

= - w gkw+ w(2 + d)- abdq 
3 tgkw(I + d) + w(I + d) - abdq(b + gk)j 

:2 = + + )+ Wl 
i gw(I+d + l I+ ~i)- abdq(_b+ gk)j 



Import quotas and macroeconomicbalance in a simple dynamic model I 291 

up increases the real output loss, while anything that reduces the price level 
reduces the real output loss from the QR system.'5 

STABILITY 

The necessary and sufficient conditions for the convergence of the endogen­
ous variables on their steady state values are that the roots of the characteris­
tic equation are all less than unity in absolute value. These requirements are 
met when: 

Sign of w + d(w - abq) 
Condition + gk[w + d(w - aq)] 

w - aq Z 0 0 ()
d(w - abq) + gkw + dgk(w - aq) < 0 0 (i) 
4w + 2d(w - abq) + 2gkw + dgk(w - aq) < 0 0 (iii) 

The first condition is simply that the GG curve must be flatter than the AS 
curve. Thus, condition (i) requires that a reduction in G which would shift the 
GG curve downwards, reduce DP, and increase Y. Condition (ii) has three 
terms. The first term is positive if there is positive adaptive expectations (d > 
0), and if the AD curve is flatter than the AS curve (w> abq). The second term 
is positive if there is positive fiscal drag (gk > 0). 16 The third term in condition 
(ii) is positive if there is positive adaptive expectations, positive fiscal drag, 
and thi GG curve is flatter than the AS curve (w > aq). Condition (iii), for all 
practical purposes, is redundant if the first two conditions are met. 

Violation of the stability conditions is entirely possible. ' 7 Hence, a country 
may well be caught not merely in a steady state of chronic underutilization of 
capacity, but in a vortex of economic atrophy. An initial excess demand 
situation, whatever its cause - be it expansion of government expenditure to 
promote economic development or a crop failure - forces a country to adopt 
an important quota system. Import quota premia appear. Real output losses 
follow. Excess demand is exacerbated by the real output loss. The inflation 
and growing output losses feed on each other in a self-pe -petuating spiral that 
continues until a crisis forces a change in the system. Utifortunately, such a 
spiral is all too frequently the rule rather than the exception in a QR regime. 

15 	 One could incorporate inthis model ashort-run Phillips curve with the long-run backward­
sloping aggregate supply curve. Such ablend, however, while it might lend greater 'realism' to 
the short-run properties, would make the stability conditions much more complex and would 
run the substantial risk of obscuring the basic properies of this model. 

16 	 This condition iscommonly used in macroeconomic models to ensure stability: see, for 
example. Dornbusch (1976). The failure of this condition h.s been used in models of self­
generating inflation such as those of Aghevli and Khan (1977), and Dutton (1971). 

17 	 Note, however, that the possibility of instability is not simply the result of our adaptive
expectations assumption. Even if expectations adapt instantaneously (d = I), it is clear from 
inspection of conditions (i). (ii) and (iii) that instability isstill possible. 
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FIGURE I 

POLICY OPTIONS 

Three of the exogenous variables may be thought of as corresponding to 
commonly used policy instruments: the setting of central bank credit to 
commercial banks (C), the setting of the net governn-ant budget function (G), 
and the setting of the official exchange rate at which the foreign price level is 
converted to local currency (Fip). IsIn this section we examine how changes in 
these policy instruments affect the domestic price and output levels. (We 
leave it to the reader to manipulate mentally the curves inFigure 1.) 

First, an increase in C shifts the AD curve upwards. There is then excess 

18 	 The list of possible policies is not meant to be exhaustive. Most other policies, however, 
involve some variant or combination of the essential features of these. Priordeposits on 
imports amount to a reduction in credit to the private sector, decreasing C.A tariffor import 
surcharge is equivalent to a partial devaluation together with an increase in the government 
revenue function, thus increasing F and decreasing G. Note, however, that becausea tariffis . 
not a uniform across-the-board change in all foreign prices, there may be relative price effects 
which would change the weights in the price index. 
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demand at DP*. The impact response to the excess demand situation is to 
force DP upwards, increasing QRs and creating further diversion of output in 
pursuit of transfers. The increase in C has no effect on the balanced govern­
ment budget schedule GG. In fact, a governme.t budget surplus emerges, 
retiring government debt to the monetary authorities, and drawing the AD 
curve back down to the initial position. Thus, the change in credit to commer­
cial banks, which has no effect on the steady state. creates a temporary excess 
demand situation. The automatic stabilizer feature of the government budget 
regime mops up the excess and returns the system to its original steady state. 

Second, consider a reduction in the value of G arising from either a 
decrease in the government expenditure schedule or an increase in tl~e gov­
ernment revenue schedule. The impact effect is to shift the Gc curve down­
ward. This policy change has no direct impact effect on either AD or AS. 
However, the initial steady state point a is now above the balanced budget 
line, and the government budget surplus reduces aggregate demand, gradually 
drawing the AD curve downward until it intersects the newGG curve and the AS 
curve simultaneously. The long-run effect of a reduction in G fhen is to reduce 
excess demand and increase the real output of the economy. 

The remaining policy instrument is the exchange rate. Consider the effect 
of a devaluation, which raises P.This shifts the AS curve upwards by the size 
of the devaluation times the ratio of the share of foreign prices to domestic 
prices in the price index. The devaluation, by reducing the QRs, releases real 
resources that were formerly spent in seeking QRS, and these resources are 
now available to produce output. Consequently, the domestic price level 
(DP*) falls as a result of devaluation.19 This may be one reason (although 
certainly not the only reason) for the empirical observation in several of the 
NBER series's country studies reported by Krueger (1978, 145 ff.) that devalu­
ation may have a negative effect on the domestic price level. 20 

Because a devaluation reduces QRs, we may be interested in the setting of 
the exchange rate which would ensure that the economy achieves full capacity 
output in the steady state. Since this will occur where QR* = 0, from (9) we see 
that this holds when DP* = FP. Thus, setting (9) = 0 and solving (8),_(9) and 
(10) simultaneously, we obtain for the value of G which yields Y* = Y". This 
may be termed thefull capacitybudget setting. 

G = k( f - + FP) (13) 

This result tells us that to achieve a steady state of full capacity output we 
must set G so that the government budget is balanced at the full capacity 
output valued at internationalprices. 

This result also points to the fact that the government budget setting and the 

19 Algebraically this may be verified by inspection of equation (10) above, noting that 0 < it < I, 
and that for stability w > aq.

20 In the same vein, but for rather different reasons, Kruginan and Taylor (1978) list several 
reasons why adevaluation may be contractionary. 

http:devaluation.19
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exchange rate setting are substitutes for each other in achieving long-run 
equilibrium of zero excess demand. Thus, if the government budget setting 
cannot be made more restrictive, and if the QRS are to be eliminated, the 
excliange rate must be adjusted to satisfy (13). Furthermore, ifat the time of a 
devaluation the common practice of easing up on fiscal restraint is followed, 
the size of the devaluation necessary to eliminate excess demand must take 
into account the reduced fiscal restraint. In other words, the package of 
changes in FP and G to satisfy (13) is likely to be important in achieving 
long-run balance. 2, 

CONCLUSION 

In this paper we have developed a simple dynamic model of the macro­
economic behaviour of an economy employing a system of import licensing. 
The model sheds considerable light on the macroeconomic policy options 
facing such a country. If it is caught in a spiral of self-generated inflation and 
growing excess capacity, the policy-makers must first stop the spiral by 
introducing sufficient fiscal drag to create stability in the system. Second, 
even if the system is stable, the country may find itself in a chronic circle of 
QRS and under-utilized capacity. In such a state, the model indicates that the 
standard Keynesian solution of aggregate demand stimulation by increasing 
government expenditure would not break the circle. Rather, it would exacer­
bate the situation of excess demand and under-utilized capacity. It does not 
follow, however, that a policy of commercial bank credit restriction would 
resolve the difficulties. While having a temporary effect of reducing QRS and 
stimulating output, it would not affect the steady state DP* and Y*. It would 
merely change the equilibrium composition of the base money stock. This is 
because the automatic stabilizer effect of the government budget regime acts 
to restore the total money stock to the equilibrium money stock by increasing 
government debt to compensate for the reduced commercial bank credit. 

Finally, because we prefer to avoid trouble in the first place rather than 
scramble to get out of it when things fall apart, the analysis of this paper 
provides some simple guidelines for the design of a government budget 
regime. 

- The budget regime should act as an automatic stabilizer. 
- The budget regime and the e'change rate should be set, relative to each 

other, so that the aggregate domestic price level will converge on the world 
price level. 

21 Differences in the short-run effects of devaluation and fiscal restraint are also relevant to the 
choice of the appropriate combination of F- and G adjustments. However, since our model 
abstracts from many ofthe short-run aggregate supply effects of both fiscal restraint and 
devaluation, we do not attempt to determine the appropriate short-run choice here. Note, 
however, that since devaluation also depresses output (see Krugman and Taylor, 1978) itis by 
no means obvious which instrument - fiscal restraint or devaluation-is preferred inthe short 
run. V 
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Obviously such guidelines will not resolve all the problems of achieving 
macroeconomic balance. They will, however, serve to minimize the macro­
economic difficulties arising from a QR regime. 
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