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Is Fiscal Spending Expansionary in a Dual Economy?
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Abstract

A two-region, three-sector, general equilibrium model is utilized to analyze ef-
fects of fiscal spending upon a dual economy. We examine the effects of fiscal
spending on services prices, the urban unemployment ratio, and national income. The
main result of this paper is that fiscal spending may be effective in mitigating unem-
ployment, as Keynesian economists have believe. More importantly, the fiscal policy

may even be contractionary under certain plausible conditions.

I. Introduction

In the traditional simple Keynesian models of income determination, it is
generally assumed that (1) sectoral outputs are aggregated as a single composite
commodity: and (2) wages are uniformly sticky for all sectors, while the level of
output and employment adjust in response to changes in aggregate demand.
Under these assumptions, a positive multiplier of fiscal spending is generally de-
rived.!

Helpman (1976, 1977) relaxed the first assumption by studying the relation
between the sectoral structure of an economy and the efficacy of its

macroeconomic policy. He showed that assuming uniform sticky wages, the mul-
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1. Recent studies on the effects of fiscal spending focus on situations of developed economy.
See, for example, Branson and Rotemberg (1980), Frenkel and Razin (1985), and
Devereux(1987).
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tiplier effect of government spending in the presence of nontraded goods is small-
er than the well-known Keynesian multiplier, though still positive.

The purpose of the present paper is to consider the income effect of fiscal
policy when the second assumption of the Keynesian model is also dropped. So,
wage rigidity and, hence, unemployment is sector specific. There is a key distinc-
tion between Helpman’s approach and ours. Helpman utilized a two-sector
(traded and nontraded) framework for analyzing the effect of fiscal policy. We
will develop a three-sector (exportable, importable, and nontraded) economy for
deriving the fiscal multiplier. Nontraded goods such as services contribute a sub-
stantial share in the national income of most countries. It is modelled as a major
sector along with the two traded goods in our two-region, open economy.

QOur model is descriptive of a dual economy, e.g., Harris-Todaro type, in
which wage rates in rural regions are perfectly flexible, whereas urban wage
rates are set institutionally above the market clearing rates.> Consequently, full
employment entails in the rural region, while unemployment exists in the urban
region. This asymmetry in sectoral employment turns out to be crucial in deter-
mining the income effect of fiscal spending. In contrast to traditional wisdom,
the multiplier of government spending can become negative.

A fiscal expansion necessarily takes resources away from private consum-
ers. In the present framework, two effects will occur. First, prices of the
nontraded goods will be altered, and the effect, known in the literature as a trans-
fer-problem criterion, depends upon the spending propensities of both the fiscal
authority and private consumers. Second, the urban unemployment condition will.
be altered as a result of the change in the nontraded goods prices. Each of these
two effects of fiscal policy will be elucidated in the subsequent analysis.

The remainder of the paper is organized as follows. Section II describes the
basic two-region, three-sector model with sector-specific unemployment. Section

M analyzes the effects of fiscal spending. Section IV offers concluding remarks.

2. The Harris-Todaro (1970) model is a two-sector model with sector-specific unemployment.
For recent studies, see Batra and Naqvi (1987), Beladi (1989), and Chao and Yu (1990),

among others.
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II. The Model and Assumptions

The model adopted in this paper is the Harris and Todaro (1970) type ex-
tended to include a nontraded, services sector. The economy consists of two re-
gions. The rural region provides agricultural product (X;), and the urban region
produces both manufacturing goods (X;) and services (X;).* While the produc-
tion of traded goods X; (i=1, 2) requires the use of labor and capital, the produc-

tion of services, X;, takes place by using labor and a specific factor:

Xl' = XJ(LI': Kl')t 1 = ]! 2! (1)
X;=XA Ly, V), (2)

where L; and K; denote the labor and capital employed in sector i, and V is the
specific fator used in the urban services sector. It is assumed that the country
exports agricultural product and imports manufacturing goods. Furthermore,
balanced trade is maintained.!

The production functions are assumed to be subject to constant returns to
scale. Perfect competition prevails in the goods and factor markets. Hence, zero

profits prevail for each sector:

Cf(wh T) = ]-v (3)
C{wsy 1) = p, (4)
Cws v) = g (5)

where C' denotes the unit cost function, w;, r and v are the returns to labor, capi-
tal and the specific factor for services, and p and g represent the goods prices of
X;and X;in terms of X;. Note that uniform wages exist in the urban region, 1.e.,
W= W3,

It i1s posited that the urban wage is subject to a minimum rate, w, which is

institutionally set, and also 1s functionally related to the goods prices. Thus, we

3. For example, hospital and financial services are usually provided in urban areas in develop-
ing countries.

4. Imbalances in trade are allowed in Helpman's analysis.
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have
wy = wz(P; Q)- (6)

Let wi= (k/w,)(dw,/k) be the partial elasticity of w, with respect to k, k=p, ¢. It
is assumed that w, lies between 0 and 1.

Since w; is assumed to be set above the market-clearing wage, urban unem-
ployment (L,) emerges. Defining the urban unemployment ratio by A=L./(L,+

Ls), the Harris-Todaro equilibrium condition for the labor market is as follows:
wy = wy/(1+2), (7

That is, in equilibrium, rural wages is equal to expected urban wages, which is
the actual wages (w;) times the probability to find a job in the urban region, 1/(1
+2).

While labor unemployment exists, capital and the specific factor are fully
employed. Equations (8)-(10) provide the employment conditions for labor, capi-

tal, and the specific factor for services:

C'(wy X1 + (1+A)[C(ws 1) Xz + C(ws, 1) X3] = L (8)
Crr( Wiy 1") X.F + Crz(w2; r)XZ = K, (9)
Cl(ws ) X5 =V, (10)

where C/is the unit-factor demand for jin sector i, and L and K denote the en-
dowment of labor and capital, respectively.
Now let us turn to the demand side of the model. The demand conditions

can be presented as follows:

E(pgu =X+ pXo+ ¢Xs— T, (11)
G; + pG; + qG3 = T (12)
Gs + Efp, g u) = X5 (13)

Equation (11) equates the private expenditure (E) to the after-tax income for

consumers, where u denotes the utility for private consumers and T is the lump-
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sum taxes. The government budget constraint is expressed by equation (12),
where G, represents the government purchase of good i, and it states that gov-
ernment expenditure has to be financed by tax revenue, issuance of bonds, or by
money creation. For simplicity, we focus on tax-financed government spending.
The market equilibrium condition for services is given in equation (13), where
E,(.) =8E/aq represents the private demand for services. Note that assuming
trade is balanced, the market equilibrium conditions for the two traded goods are
satisfied.

Let the fiscal spending be denoted by G, which is allocated between the trad-

ed and nontraded goods:

G = (G, + pG2) + ¢G; (14)

Following Frenkel and Razin (1985) and Devereux (1987), we adopt the fiscal

spending rule:

G: + pG: = 1G, (15)
9G; = (1-7)G, (16)

where 7 and (1—r) are the weights of fiscal spending on the traded and
nontraded goods, respectively; 0=r=<1.

The system of equations (3) —(16) contains 14 unknowns: w;, wy 1, v, 4, ¢ X,
X, X3 u, T, G, G, and G, and a fiscal policy variable G. A fiscal expansion is
represented by dG>0. The equilibrating mechanism to finance the fiscal expan-
sion in this paper involves increases in the lump-sum taxes, T. The other equili-
brating mechanisms, such as income taxes or commodity taxes, can be similarly
analyzed.” Note that the prices of the imported goods, p, are exogenously given

under the small-country assumption

II. Effects of Fiscal Spending

Before examining the effects of fiscal spending for this model, it is useful to

5. See Dinwiddy and Teal (1990) for a related discussion.
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derive some production-side relations. We first elucidate the relation between the
urban unemployment ratio and the services prices. Equations (3)—(6) can be
solved for w, r and v as functions of a. Then, substituting the results into the

differential of equation (7) yields

1 = o (1+2)/21(602/0x2) (Bxe/Br2— 01 /612) g, %)

where "A" denotes the percentage change of a variable, w, is the partial elastici-
ty of w, with respect to g, and 6,,= w,C;//C" and 0x;=rC,’/C' are the labor and capi-
tal share in sector .

As shown in the Appendix, a sufficient condition for stability of the model is
that the manufacturing sector is capital-intensive relative to the agricultural sec-
tor , i.e., Ok2/012>0x1/0u. Thus, from equation (17), a rise in the prices of ser-
vices increases the urban unemployment ratio. The reason for this result is as
follows. A rise in g puts upward pressure on urban wages, leading to a fall in
capital returns for manufacturing, since p remains fixed. Hence, capital moves
out of urban manufacturing to rural agriculture. This reduces the demand for
labor in the urban region, causing a higher urban unemployment ratio.’

Secondly, the response in the production fo X; to changes in g can be ob-

tained from the differentials of equations (5), (6) and (10) as
X; = os(1—w)q > 0, (18)

where 0;=C’C.,”/C.’C,’ represents the factor substitution in the service sector.
For convenience, we let s =3(J/a. Since s>0, the price-output response in the
services sector remains normal in the presence of urban unemployment.

To examine the effects of fiscal spending on national income, we begin by
differentiating the private and the fiscal authority’s budget conditions in equa-

tions (11) and (12), and combining the results as

6. This relationship between g and 4 is attributed to mobility of capital between urban manufac-
turing and rural agriculture. See Batra and Naqvi (1987) and Chao and Yu (1990) for re-

lated discussions.
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Edu = —dG + Gidg — wi(L; + Ls)dA (19)

where E,=aE/au>0 and E,du captures the change of income in the private sec-
tor.” The first term on the right-hand side of equation (19) represents the direct
effect of fiscal spending on private income; a fiscal expansion takes resources
away dollar-for-dollar from private consumers. The second term denotes a serv-
ice price-induced effect of fiscal policy. A rise in g, for instance, increases in-
come for the private sector when it sells services, G to the fiscal authority. And
the last term indicates an unemployment effect of fiscal spending, which can be
approximately measured by -widL, by recalling A= L./ (Lz+ Ls).

Note that, from (17), 4 is a function of ¢ and hence dA=(24/2¢)dg. There-
fore, to find the effects of fiscal spending on national income, we need to deter-
mine the price effect of fiscal spending, dg/dG. Differentiating the market clear-
ing condition for services in equation (13), then utilizing the relation of ¢G;=(1
—7)G yields

gBndu — [Gi+ (e+s)X3] dg=—(1—71)dG (20)

where E,=aE,/ou>0 and e=—(g/X;) (8E,/dq) is the own-price elasticity of the
private demand for services, which is asumed to be positive. The supply response
is captured by s, which is positive by equation (18).

Substituting equation (20) into equation (19) yields the price response to fis-
cal spending:

dg/dG = [(1—7)—ms]/A, (21)

7. The private expenditure function is defined by
E(p, ¢, u) = min{D, + pD: + gDy u(Dy, D,, Do) =u},
where D, is the private demand for good i, i=1, 2, 3. From the first-order conditions, we ob-
tain
E.du = du/u, = dD, + pdD.+qdD,,
where u,=2u/aD,. Following Jones (1969), the change in private income in terms of X is

measured by E.du.
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where m3;=g¢E./E and A= (e+8) X5+ (1—m3)Gs+ maw; (L2 + L3)(d4/dg) > 0.
Since the expenditure function is homogeneous of degree one in goods prices, the
marginal propensity to demand for services by private consumers is denoted by
mswhich lies in 0 and 1.

The interpretation for equation (21) is quite simple. A fiscal expansion
takes resources away from private consumers, thereby raising the public demand
for services by (1—7) while reducing the private demand by m;. The effects of
the fiscal spending on the service prices clearly depend on the fiscal and the pri-
vate spending propensities for services. If the spending propensity by the fiscal
authority is larger (smaller) than that by the private consumers, the service
prices will rise (fall). This service price effect is usually referred to as the trans-
fer-problem criterion.?

Let us consider several interesting cases. When fiscal expansion is conduct-
ed in the form of purchasing only traded goods, i.e., 7=1, it is clear from equa-
tion (21) that dg/dG<0. The fiscal policy results in a lower services price. On
the other hand, when fiscal spending occurs only on the nontraded services, 1.e.,
7=0, dg/dG>0. The fiscal policy leads to a higher services price. Note also that
when 1—7=m, it is immediate that dg/dG=0. Fiscal spending has no effect on
the services price.

We can deduce the impact of fiscal spending on the unemployment ratio as

dA/dG = (di/dg)(dg/dG). (22)

Recalling from equation (17) that di/dg>0, the sign of da/dG is solely deter-
mined by the sign of dg/dG, which as noted earlier in equation (21), depends
upon the relative spending propensities between the fiscal authority and the pri-
vate consumers. If m;>(1—7), then di/dG<0. Fiscal spending reduces the
urban unemployment ratio, a result consistent with conventional wisdom. In con-
trast, if ms<(1—71), then dA/dG<0. Fiscal expansion results in a higher unem-
ployment ratio.

The effect of fiscal spending on private income in equation (19) can be re-

written as

8. See Frenkel and Razin (1985) and Devereux (1987).
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E.du/dG = —1 + [ Gi — w/(L.+ L;)(d2/dq)] (dg/dG), (23)
which can be simplified by substituting equation (21) into equation (23):
Edu/dG = — [(e+s)X; + rGy + (1=2A)w(L:+ L) (d3/dg) ]/ A (24)

It is clear that E,du/dG is unambiguously negative. Tax-financed fiscal policy
always reduces private income.

Finally, we analyze the effects of fiscal spending on national income. Let dY
= E.du+dG denote the change of national income in terms of X,, where Y repre-

sents national income. Then, from equation (23), we have
dY/dG = [ Gy — w/(L,+ L;)(d/dq) 1(dg/dG). (25)

In view of equation (25), we can consider several interesting cases. First,
suppose the spending propensities are equal, (1—y)=m; Then, from equation
(21), dg/dG=0, and equation (25) becomes

dY/dG=0 (26)

The fiscal expansion completely crowds out the private income, and thus the mul-

tiplier of fiscal spending is equal to zero.

Of general interest are the cases of unequal spending propensities. If
(1—7)>m;and thus dg/dG>0, then

dY/dG Z 0 if Gydg 2 w/(L,+L;)dA (27)

A fiscal spending is expansionary (contractionary) when the gain realized by pri-
vate consumers through the increased services prices outweighs (is outweighed
by) the loss of higher urban unemployment (which can be approximated by
widL,).

The above result can be illustrated graphically. Figure 1 depicts a national

income profile in response to fiscal spending when (1—7)>ms; Note that the na-
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tional income function is approximately convex.” And the income profile displays
the following features:

1. Consider initially G=G;=0. National income in the absence of fiscal policy is
given by Ys An introduction of tax-financed fiscal spending, dG>0, reduces na-
tional income due to a sufficiently strong priced-induced urban unemployment
ratio.

2. As fiscal spending rises, income loss becomes more pronounced because of the
increased urban unemployment effect.

3. The income loss reaches its maximum when G= G*, where G*= (w;/7)(L.+ Ls)
(di/dq)

4. Any further increase in fiscal spending, i.e., G>G*¥, results in a production
gain from a higher services price (net of unemployment loss). Hence, national

income starts to rise.

Y 1
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Figure 1

Income Effects of Fiscal Spending (1—7) > m;

9. Differentiating equation (25) at the equilibrium values of G, w,, L: and L and then impos-
ing the first order condition, G; = wi(Ls+ L) (d1/dg), yields
&Y/dG? = —w(Ls+ L:) (d°2/dg’) (dg/dG),
where d?/d¢=A(1+ ) (w./7) (Aw,—1) <0, because A = (8,2/0k2) (Oxa/ 02— 0k, /6,) <1.
Hence, sign (d*Y/dG") =sign (dq/dG).



30 Journal of International Economic Integration

5. The upper bound on the level of G is given by Y, because fiscal spending is fi-
nanced by taxes and the maximum amount of tax is 100% of Y.

6. The optimal level of G, denoted by G’ can be found by comparing the national
income sustained under the two cases in wheich G=0 and G=G,< Y, where G,(>
G*) would yield the income level consistent with the highest possible tax, which is
conceptually smaller than 100%. That is, G’={G: max (Y | ¢=0, Y | ¢=cs) }.

The other interesting case involves (1—7)<mj and, hence, dg/dG<0. It is
clear again from equation (25) that fiscal spending is expansionary
(contractionary) if the gain from decreased unemployment, w;(L.+ L3)d4, out-
weighs (falls short of) the production loss due to the lowered services price, Gsdg.

This result is illustrated in Figure 2. Given dg/dG<0, the income function
is approximately concave with respect to G. The income effects of fiscal spend-
ing here are just the opposite of those found in the earlier case of (1—7)>ms
National income rises and then falls when G increases. The optimal level of fiscal

spending, G, is therefore at G*, where the gain from lower unemployment is just

&

.

- | - = = = = = -

o
(2]
*

Figure 2
Income Effects of Fiscal Spending (1—71) <m;
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offset at the margin by the production loss due to the lowered services price.

Since national income may fall as fiscal spending increases, the tax-financed
fiscal multiplier can be negative. This result stands in sharp contrast to the tradi-
tional Keynesian multiplier or the multiplier derived by Helpman, which, albeit
equal or less than unity, is positive. The implication of our analysis is apparent.
When wage rigidity is sector specific in a typical dual economy, fiscal policy can
be contractionary.

V. Concluding Remarks

We have deployed a two-region, three-sctor, general equilibrium model to
analyze the effects of fiscal spending upon a dual economy. We have examined
the effects of fiscal spending on the services prices, the urban unemployment
ratio, and national income. The main result of this paper is that fiscal spending
may not be effective in mitigating unemployment, as Keynesian economists have
believed. More importantly, the fiscal policy may even be contractionary under
certain plausible conditions.

Several extensions of this paper are possible. It may be interesting to study
the effects of terms-of-trade shocks under the present model. In addition, con-
structing a two-country world economy, one can examine the international trans-

mission of fiscal spending between developed and developing countries.

Appendix
Following Dei (1985), the adjustment process for demand for services is
g = aZ(q),

where the dot represents the time derivative, a is a positive constant and Z= G;+
E(p, q u)-X; denotes the excess demand for services. From equation (20), we
can obtain that u is a function of ¢. By keeping G or G; constant, we can take a
linear approximation of the above adjustment process around the equilibrium

point ¢ as
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q = a(dZ/dg) (g—¢)-

Hence, the necessary and sufficient condition for stability of the system is

dZ/dq < 0.
From equations (19) and (20), we obtain
dg/dZ = —q/A,

where A= (e+s) X+ (1 —my)Gy+ msw,( Lo+ Ly) (dA/dg). Since ¢>0 and s>0, a
sufficient condition for A >0 is dA/d¢>0. That is, the urban manufacturing is

capital-intensive relative to the rural agriculture.

References

Batra, R. N and N. Nagvi (1987), “Urban Unemployment and Gains from
Trade,” Economica, 54, 381 —395.

Beladi, H. (1988), “Variable Returns to Scale, Urban Unemployment and Wel-
fare,” Southern Economic Journal, 55, 412 —423.

Branson, W. and J. Rotemberg (1980), “International Adjustment with Wage Ri-
gidity,” European Economic Review, 13, 309 —332.

Chao, C. C. and E. S. H. Yu (1990), “Urban Unemployment, Terms of Trade and
Welfare,” Southern Economic Journal, 56, 743 — 751

Dei, F. (1985), “Voluntary Export Restraints and Foreign Investment,” Journal
of International Economics, 19, 305—312

Devereux, M. (1987), “Fiscal Spending, the Terms of Trade, and Real Interest
Rates,” Journal of International Economics, 22, 219 —235.

Dinwiddy, C. and F. Teal (1990), “Foreign Exchange Equivalence and Project
Appraisal Procedures,” Economic Journal, 100, 567 —576.

Frenkel, J. and A. Razin (1985), “Government Spending, Debt and International
Economic Interdependence,” Economic Journal, 95, 619 —636.

Harris, J, R. and M. Todaro (1970), “Migration, Unemployment and Develop-



Chi—Chur Chao and Eden. S. H. Yu 33

ment: A Two-Sector Analysis,” American Economic Review, 60, 126 —142
Helpman, E. (1976), “Macroeconomic Policy in a Model of International Trade
with a Wage Restriction,” International Economic Review, 17, 262 —277.
Helpman, E. (1977), “Nontraded Goods and Macroeconomic Policy under a Fixed
Exchange Rate,” Quarterly Journal of Economics, 469 —480
Jones, R. W. (1969), “Tariffs and Trade in General Equilibrium: Comment,”
American Economic Review, 59, 418 —424.





