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Abstract

The jmpact of fiscal policy it an economy with a monopolistic output market but peifectly
compelitive labour market is examined both in the short run (with a fired number of firms),
and in the Jong run with free entry. The main incovation of the paper is the generality of the
assumptions about preferences and technology, which enable us to examine the robustness
of the relationship between the degree of monopoly and the fiscal multiplier found by Startz
(1989), Mankiw (1988) and Dixon (1987). The specific results of these papers are found to
rest on two assumptions: constant returns and Cobb-Douglas preferences.

1. Introduction

The implications of imperfect competition for macroeconomics have been
widely explored in the last decade; see Silvestre (1993) and Dixon and
Rankin (1994} for surveys. One noteworthy issue is the attempt to link
imperfect competition in the output market to the size of the fiscal multi-
plier. In particular, Mankiw (1988} and Startz (1989) have both argued that
imperfect competition provides a microfoundation for the Keynesian
multiplier: the multiplier will be larger the greater the degree of monopoly,
at least in the short run. Dixon (1987) took a more circumspect view of the
same result.' The basic story is very simple: with impertfect competition in
the output market (the labour market is perfectly competitive), an increase
in government expenditure increases profits, which in turn boosts
consumption. This sets up a feedback which is stronger when there is a
higher share of profits due to imperfect competition. In Startz (1989) it is
argued that although this force may operate in the short run, if free entry
is allowed for, all profits are dissipated in the long run, and there is no
profits feedback.” Hence the short-run multiplier is larger than the long-

'{t is interesting to note that for Dison the multiplier was Walrasian, while for Mankiw and
Startz it was Keynesian.

? For an earlier analysis of entry in an imperfectly competitive context, sce Snower (1983).
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220  H. Dixon and and B Lawler

run multiplier. The aim of this paper is to explore the generality of these
arguments.

Despite some differences in their approaches, the papers by Startz,
Mankiw and Dixon share two key assumptions which both turn out to be
crucial for the results derived: (a) constant marginal expenditure shares,”
and (b) a constant marginal product of labour.* We take these two assumip-
tions together as defining the commen Startz-Mankiw-Dixon approach
(henceforth SMD). Three related conclusions arise from the SMD
analysis:

(i) the short-run multiplier is larger the greater the degree of mono-

poly — Dixon (1987, p. 144, Proposition 3), Mankiw (1988,
pp. 10-11, cquations (15), (16) and (17)), Startz (1989, p. 744,
equation (11));

(i} the long-run multiplicr is independent of the degree of monopoly
(Startz pp. 748-9);

(iii) in the presence of monopoly power, the short-rus fiscal multi-
plier exceeds the corresponding long-run multiplier (Startz.
pp. 749--50).

In what follows, we examine the generality of these results using a mede!
which is more general than the SMD framework, and which includes the
latter as a special case. ln particular, we focus on Startz’s result (iii)
comparing the long and short-run multipliers. We keep the basic SMD set-
up, in that there is monopolistic competition in the output market and
perfect competition in the labour market. However, we generalise the
mode! in our assumptions about prefercnces and technology.” First. only
limited restrictions are placed on the structure of household preferences.
Second, as in Startz, a fixed set-up cost is assumed but this is combined with
a specification of technology which is sufficiently general 1o encompass
both declining and constant marginal productivity of labour. The former
gives rise to U-shaped average cost curves with marginal cost increasing
with output, the latter represents Startz's constant marginal cost tech-
nology. A useful feature of our technological assumptions is that they are
perfectly consistent with both monopolistic and perfect competition. in

*In Dixon and Mankiw preferences are Cobb-Douglas. and in Startz Stone-Geary.

*In Dixon there are constant returns to labour; in Startz and Mankiw there ace constant
marginal product and fixed setup cost.

*We cmphasise that our aim is not to extend the SMD approach in all potential directions,
but rather to examine the implications of relaxing its mest basic assurnptions with regard to
tastes and technology. Thus, like SMD., we do not explore e.g. the consequences of inter-
national trade or imperfect competition in the labour market, We note, however, that Dixon
and Lawler (1993) incorporate mongy into the present model: such an extension changes
none of the cssential results discussed here.
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Imperfect competition and the fiscal multiplier 221

contrast to Startz’s framework which, with globally declining average cost,
is incompatible with Walrasian equilibrium.

We employ our framework to examine the effects of fiscal policy in both
the short and long runs. In so doing we find that here is no unambiguous
relationship between the size of the fiscal multiplier (cither short or long-
tun) and the degree of monopoly power. We are, nevertheless, able to
identify sufficient conditions for the long-run multiplier to be independent
of the degree of monopoly. However, our main resulis relate to the ranking
of the short and long-ran multipliers. Propositions 1 and 2 identify suffi-
cient conditions for the short-run multiplier to exceed the corresponding
long-run multiplier, highlighting the role played by the special assumptions
of the SMD framework. We demonstrate, however, that Startz’s ranking
may be reversed. Proposition 3 shows that this is definitely the case for the
Walrasian (ie., perfectly competitive) case, while Proposition 4 extends
this reversal to “sufficiently competitive” monopolistic economies. Finally,
Proposition 5 indicates an unambiguous ranking of employment multi-
plicrs: in particular the Jong-run employment multiplier is always larger
than the corresponding short-run multiplier, regardless of the degree of
monopely power.

The remainder of the paper is organised as follows. Section II outlines
the model, our main results are derived in Section Iil, while the final
section provides a brief summary and some concluding remarks.

II. The Model

The model describes a non-monetary economy in which threc sets of
agents, households, firms and government, interact in the markets for
goods and labour. The labour market is taken to be perfectly competitive
but the goods market is assumed to be populated by Dixit-Stiglitz monopo-
listic competitors whose output is purchased by both households and
government.

Households

Houscholds are taken to be identical and hence their behavicur can be
encapsulated in the form of a single representative agent. Household
preferences are defined over leisure (i.e., the household’s time endow-
ment, normalized to unity, less labour supply, L%) and consumption of
differentiated products. Utility is described by a twice differentiable,
strictly quasi-concave function, incrzasing in each of its arguments:

R “YPAL-- )
U=U(1-L%C) where C=pten [ 2 Cf‘—u” (1)
i=1 }
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222 H. Dixon and and P Lawler

C thus represents a CES subutility function defined over the n varieties of
goods. The coefficient p is the reciprocal of the own price elasticity of
demand for each good and indicates the degree of market power held by
the representative firm; for p = (0 goods are perfect substitutes and we have
the Walrasian (i.e., perfectly competitive) case.

Let the price of firm j’s product be p,. We can then define the price index,
P, as the cost-of-living index corresponding to C. We choose this to serve
as the numeraire and normalise its value at unity, i.e.:

1 I Wil - 1)
P[]
nj,—,-]

Equation (1} is maximised subject to:
C=WL+I1-T, (2)

where W is the wage, IT aggregate profits and 7 lump-sum taxation, all in
terms of the numeraire. The solution to the household’s problem yields the
standard Marshallian consumption demand and labour supply functions
(3a) and (3b), and the demand for cach variety of good (4):

C=CW,TI-T); C,>0,C,>0 (3a)

LS=15(W,TI-T); L3<0 (3b)
C

C, zp}-—ifu - (4}
1]

The signs attached to the partial derivatives in (3a) and (3b) reflect the
assumptions that each of the arguments of the utility function is a normal
“good”. Tt is further assumed that € and L° are twice-continucously
differentiable. As aiready noted, Dixon and Mankiw both take U to be
Cobb-Douglas, U = C*(1 —L%)' 7, while Startz’s Stone-Geary specification
is equivalent for all relevant purposes.

Government

The government is assumed to formulate its expenditure plans in real
terms, i.e., in terms of the numeraire. This expenditure, g, is then atlocated
across firms according to government preferences, taken to be identical to
those of the household sector. The government is assumed to leave its
potential monopsony power unexploited, and hence its optimisation
process is entirely analogous to that of the household. In paticular the
government chooses to purchase quantity g, from firm j to maximise
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Ton 1k —p)
l]g = nm’(n—l) " Z g}(lﬂ)—J .

=1

subject to
Y g =g
j=1

The finance of government spending is assumed to be entirely via
lump-sum taxation, ie, =g

Firms

Firm j employs {; units of labour to produce y; units of its own variety of
output. All firms share a common production technology, described by:

y,=f,=4  f>0, fr<0, A>0, (5)

where 4 represents a fixed input requirement, such that y, =0 for [;< 4.
This formulation of the production function captures that adopted in the
SMD framework as a special case for which f7 = 0. More generally, for
F" <0 the declining marginal physical product of labour, combined with the
fixed input tequirement, gives rise to the familiar U-shaped average cost
cusve, the minimum point of which defines the “efficient” scale of produc-
tion. Profits of firm j are m = py,— Wl Profit maximisation requires
(p, ¥;» ;) to be chosen such that marginal revenue equals marginal cost.
With demand for product j described by (4), this implies that price is sct as
a fixed mark-up over marginal cost, i.e., (p,— WIf")ip; = p, or, defining firm
j’s own product real wage as w; =W

= (1=-wf (6)

Hence the firm chooses (p;, ¥, I, such that the real wage equals the
marginal physical product of labour scaled down by 1— y; for the limiting
case of perfect competition (pu=0), the real wage and the marginal
product of labour are equated.” Given that demand is symmetric across
firms, each firm chooses the same price and employment level; thus
p,=P=1 (implyingw,=w = W), | =landy, =y Aggregate employment
and output are therefore L =nl and Y = ny, respectively. With profits per
firm given by & =y — Wl and with all firms earning identical profits, aggre-
gate profits are I = n{y —W).

sSeiting ¢ = 0 is equivalent in macroeconomic terms to treating p as fixed and making all
firms price-takers. In both cases the wage zquations (sec below) are the same in both the long
and short run. The value of g has no direct macrocconomic effect, and only matters through
jts effect on the pricing decision of the monopolistic firms.
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111, Equilibrium and the Impact of Fisal Policy in the Long and
Short Runs

Free Entry and the Finm in Long-run Equilibrium

In the long run, {rec entry (and exit) ensure that equilibrium is charac-
terised by zero profits. With labour the only input, this requires equality
between the wage and the average physical product of lahour. It follows
that long-run equilibrium is defined by

W= (L )f (1 2) = (= ). (7)

Equation (7) fully determines the long-run equilibrium values of the rea!
wage and employment (hence output) per firm, for a given state of
technology. Note, of course, that only in the limiting case of perfect
competition are the margival and average physical product of labour
equated in the long run and hence only in this case is the long-run equiti-
brium characterised by production at the efficient scale.

Overall Equilibrium and the Impact of Fiscat Policy in the Long and Short
Runs

With only two markets, overall equilibrium in the economy can be repre-
sented equivalently by either the goods market or the labour market
equilibrium conditions:

Y=C(W,[1-T)+g (8)
L=LS(W,[1-T). 9y

By assumption 7 = g and in the long run W takes the value defined by ()
and profits are zero. Imposing these restrictions and differentiating (8)
with respect to g, the long-run effect of fiscal policy on aggregate output
is:

dY

=1-C<L (10)
dg fin

Thus the increase in government expenditure produces a rise in output,
but one which is less than the increase in spending itself, i.c., the long-run

"The comparative static results which follow may be derived vsing either (8) or (9); to
determine the effects of fiscal policy on ouwipui it is more convenient to use (8). However,
following a referee’s comment, we emphasise that this should not be faken 10 imply that
output §s simply demand determined. The impact of fiscal policy on the supply side is an
impaortant ingredient in determining its influence on the economy’s equilibrium.
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Imperfect competition and the fiscal multiplier 225

fiscal multiplier is less than unity. The crowding-out which occurs refiects,
of course, the impact of the increase in lump-sum taxation on private
sector consumption. At the same time, the fall in non-labour income
associated with the rise in taxation prompts an increase in labour supply,
which enables the expansion in output to oceur:

drL
dg |ix

An issue of interest is the relationship between the value of the long-run
multiplier and the “degree of monopoly”, u. Noting from (10) that this
relationship derives from the dependence of the long-run equilibrium real
wage on u, we differentiate (10) with respect to W and (7) with respect to
u, which together yield:

(dY
d _
dg

Since the denominator of the expression om the r.hs. of (12) is
unambiguously positive, it follows:

dy
d (
dg

The direction of this inequality can clearly go either way. However, it is
clear from (12) that a small incraase in g from the Walrasian value of zefo
has no first-order effect on the long-run multiplier. This result derives from
the fact that in the Walrasian equilibriom, each firm operates at the
maximum point on its average product of labour curve. Consequently a
small increase in g from an initial value of zero and the associated fall in
employment and output per firm have no effect on average productivity
and the long-run equilibrium real wage.” In fact, the independence of the
long-run multiplier from x4 extends beyond the Walrasian case for certain
preference structures; in particular d(dY/dg| .)/du = 0 for C, = 0. Note
that this is the case for Stone-Geary/Cobb-Douglas preferences and hence
this result explains the independence of the long-run multiplier from u

= _L5. (11)

)/du=uCu(f")zf[uf’—(l—ﬂ)lf”]- (12)

)/d,uZO as puC,20. (13)

LR

* A somewhat stronger result follows from this argument, that is a small displacement of g
from zero leaves the aggrepate level of output (and employment) unchanged. This can be
seen directly from (8) and the fact that dW/dpl, , = 0 for u=10.
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found by Startz (pp. 748-9) and extends it to a more general specification
of both preferences and technology.

In the short run the number of firms is fixed. Taking the initial position
of the economy to be one of long-run equilibrium, we differentiate (8) with
respect to g, allowing W and IT to depart from their long-run values, to find
first the short-run change in employment per firm:

e (1-C)n{1-pC)f — (1= (C,~LG) ] (14)

SR

with the increase in aggregate employment given by:

dL . (1—p) .
i =(1-Cy) /[(1 muCz)f’—ﬁ--’-f (C, ‘ch)f"—l : (15)

The resulting change in aggregate output is:

ol =0 [|amner B renk].
SR it f

o (16)

The short-run multiplier, like the long-run multiplier, lies strictly between
zero and one.” Inspection of (16) indicates that dY/dg|s, is related io g in a
highly complex fashion. In genera! the nature of this relationship will
depend on the second-order derivatives C,, C,, and the sign and
magnitude of the third derivative of the production function. Hence,
unlike in the SMD framework, there is no general presumption that the
size of the short-run multiplier is increasing in p."* Now comparing (10)
and (16) we find:

dy
dg

dy
2z

se dg

1-p f -
as pC,+[— (C,—LCQ)on (7
n

LR

and, in general, the direction of this inequality is indeterminate. However,
despite this gencral ambiguity with regard to the relative rankings of the

“Note that €, — LC,=0C/OW |y e Thus €, — 1L, represenis the pure substitution effect
on consumption of a rise in the rcal wage and hence is strictly positive. This ensures that the
denorminator of the expression in (16) is positive and exceeds the numerator in value.

¥ For Cobb-Douglas preferences and constant marginal product of labour technology, cqua-
tion (16) becomes dY/dglse = (1 —2)/(1 —ap) from which the positive relationship between
the magnitude of the short-run multiplier and p in the SMD framework is readily
apparent.
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short and long-run output multipliers, we are able to formulate the
following propositions:'!

Proposition 1. For f* = 0 and with 0 <p <1, then dY/dg| r <dY/dglss.

Proposition 2. Assume Cobb-Douglas preferences, U = (Cy*(1—L°)'* and
that —f"If" is continuous ox Ig[A, 1]. Then there exists p<1 such that for
p> i, dY/dglse > dY/dgl e,

Proposition 3. For the Walrasian case of u=0 and with f" <0, then
dY/dglsr < d¥7dgl; s

Proposition 4. Providing ) I, C, and C, are continuous in the neighbour-
hood of the Walrasian equilibrium then, for f" <O, there exists >0, such that
for 0< p< i dY/dglge <dY/dg|

Froposition 5. for all 0 <u <, dL/dglss <dL/dg| z.

In fact two opposing forces act to modify the short-run impact of fiscal
policy on output compared with its long-run effects. First, the expansion in
output prompted by the rise in government spending leads, given the
mark-up, to an increase in aggregate profits. The resulting increase in
private sector disposable income produces a rise in private sector
consumption. This first force is clearly stronger the larger u is, since then
the greater the positive feedback is from output to profits and thence to
consumption. Second, however, as each individual firm expands, the
accompanying decline in the marginal product of labour is reflected in a
fall in the real wage which reduces aggregate consumption expenditure.
While the first of these forces (the “profits effect”) acts to offset the
crowding-our associated with the increase in taxation, the second (the “real
wage effect™) serves to reinforce it. For constant marginal product of
labour technology, only the first of these forces is present, hence Proposi-
tion 1 which replicates Startz’s result, though for a more general specifica-
tion of preferences. Proposition 2 extends Startz’s ranking to a more
general characterisation of technelogy. Given Cobb-Douglas preferences
and for u “sufficiently large”, the profits etfect must dominate the real
wage effect. However, in the Walrasian case of u= 0, the absence of a
positive marlk-up implies that the expansion of output to which the fiscal
policy gives rise leaves, as a first-order effect, aggregate profits unchanged
at zero. Thus only the second force identified above is operative, from
which Proposition 3 follows. Finally, for g not “too large”, the second force

""See Appendix for proofs.
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must dominate the fivst, which allows the generalisation of Proposition 3 to
sufficiently competitive monopolistic economies as indicated by Proposi-
tion 4.

Although an unambiguous ranking of the short and long-run cutput
multipliers is not possible, Proposition 5 icdicates that the long-in
employment multiplier is necessarily greater than the short-run cmploy-
ment multiplier. Both the increase in profits and the decline in the real
wage which occur in the short run work to reduce the expaunsion in labour
supply relative to its long-run increase. The fixed overhead labour require-
meat, which for i >0 implies that the average product of labour falls as the
number of firms increases, makes this larger long-run increase in employ-
ment compatible with the potentially smaller fong-run expansion in
output.”

We conclude this section by noting that our analysis, following Starte,
has taken the mark-up to be constant and independent of the level of
government spending. This assumption could be relaxed by (for example}
allowing the government to have a different elasticity of demand. The
elasticity of demand is then a weighted average of the household and
government clasticities." A more ambitious extension would be to have
free entry into each “brand”, with firms as Cournot competitors, and keep
the number of brands fixed. This would mcan that the mark-up would fa!l
in each industry as more firms entered. In general we can decompose the
total effect of an increase in government expenditure info twoe parts: ane
keeping p fixed, the other the effect through w:

dy dY| dvrd

dg dg ,-‘+dudg

Since d¥/du <0 for u=>0, it follows that the effect of dg through the mark-
up depends on the sign of dg/dg: if an increase in g reduces (increases) u.
it will tend to boost {(dampen) the multiplier. If g influences p via the
elasticity effect, then it will operate on both the short-run and long-run
multipliers. If, however, it occurs through entry, then it will only affect the
long-run multiplicr. Note that when g = (., d¥/du = 0, so that the effect via

2 The relationship between the short- and long-run effects of fiscal policy can be viewed from
the perspective of the effects of entry on the economy’s equilibrium. The short-run equili-
brium following an increase in government spending s characterised by a positive level of
profits, inducing the entry of new firms. New entry depresses aggregate profits and, by raising
the marginal product of labour, increases the real wage. Thus entry has an ambiguous effect
on consumption but necessarily increases labour supply.

B See Dixon and Rankin (1994, p. 189) for a discussion of this “elasticity effect’.
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i is zero; the comparison of the long-run and short-run Walrasian multi-
pliers is thus unaffected, and indeed Proposition 4 will still hold.

IV. Conclusions

We have provided a generalisation of existing models which seek to
analyse fiscal policy within the context of an economy with monopolistic
output markets and a Walrasian labour market. Our approach has aliowed
us to identify the specific assumptions on which the results found within the
SMD framework rest: that is, constant marginal product of labour tech-
nology and constant marginal expenditure shares, either individually or in
combination. Without these restrictions, the relationship between imper-
fect competition and the behaviour of the macroeconomy is clearly not as
straightforward as the SMI) framework would suggest.

Nonetheless our model does allow some significant general results to be
identified:

(i) starting from the Walrasian limit, a small increase in the degree of
monopoly has no effect on the long-run multiplier or, indeed, on
the long-run equilibrium level of output,

(ii) if the economy is sufficiently competitive then the long-run output
multiplier exceeds the corresponding short-run multiplier, with
both lying between zero and unity;

(iii) whatever the degree of monopoly, including the Walrasian Hmit,
the Jong-run employment multiplier is greater than that obtaining
in the short run.

Thus, while our paper illustrates the potential dangers of atiempting to
draw too general conclusions from specific models, it indicates the possi-
bility of moving beyond the confines of the assumptions which typify the
macroeconomics of imperfect competition literature without losing the
capacity to generate useful results.

Appendix. Proofs of Propositions 1--5
Froposition 1

Set f* =0 in (16) from which the proposition follows.

Froposition 2

For Cobb-Douglas preferences, C, = C, = x and with - f*/f" continuous on [4, 1]
there exists a finite upper bound B> 0. From (16) it follows:

© The editors of the Scandinavian Journal of Econemics 1996.
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dy
@ > {1 —a}[1l —au+(1—)a(Bin)]

But if 4> B/(B +n), the r.h.s, denominator is less than unity. thus establishing the
propaosition.

Proposition 3

Set ;= 0 in (16) which establishes the proposition.

Proposition 4

Continuity of the relevant derivatives ensures that the conditions necessary for
the Implicit Function Theorem are satisfied. Thus both the short and long-run
multipliers will be continuous in g in the neighbourhood of g = 0. Propositios
then follows from Proposition 3.

Proposition 5
Comparing equations (11) and (15):

dr.
dg

drL

IR dg

s T RO (1 i) (€, C)f

which confirms the proposition.
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