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Abstract

Using a general equilibrium model this paper shows that when large mo-
nopolistic firms or unions perceive even a small influence on aggregate nominal
variables, price targeting results in a higher equilibrium output than monetary
accommodation. This is because price targeting increases, whereas monetary
accommodation decreases, (i) the price elasticity of demand, (ii) the labour
elasticity of demand and (iii) the elasticity of the wage with respect to house-
holds’ total real income (i.e. wage, money transfers and profits). Within this
framework, price targeting is shown to reduce the macroeconomic inefficien-
cies associated with monopolistic competition. The paper also shows that the
standard approximation, that no single price or wage setter can affect nominal
aggregates, is a good approximation provided, (a) at least a few hundreds of such
large firms exist and more significantly (b) labour markets are decentralized or

wage centralization is very low.

JEL classification: D4; E24, E31, E52, E5S8.
Keywords: Large monopolistic competitors; price and wage setting; mone-

tary policy.



1 Introduction

It is widely accepted in macroeconomic modelling that in economies where a
very large number, N, of competitors exist, effects of the order 1/N are ‘negli-
gible’ in relation to the aggregate economy. This practice is a useful simplifying
approximation that is based on the assumption of an ‘infinitely large’ number
of firms and unions, in which case no single price or wage setter is large enough
to perceive an influence on aggregate nominal variables, (see Dixit and Stiglitz
1977). More recently, a few attempts have been made to examine the qual-
itative implications of relaxing this standard approximation. For example, in
computing the price elasticity of demand of monopolistic competitors, Yang and
Heijdra (1993), allow each firm to perceive some influence on the average price
index. This results in a lower price elasticity of demand than that derived in
the Dixit-Stiglitz model. D’Aspremont et al (1996) show that in addition to
the above effects, individual price decisions can also take into account income
effects. Both of these models are focused on product diversity and the optimal
degree of entry and so they are confined at the micro level. They show that
the inclusion of such effects increases the monopolistic power of price setters,
reduces the price elasticity of demand and raises the optimal price.

At the macro level, the presence of large price or wage setters has been
shown to have significant qualitative implications that are dependent on mon-
etary policy. When firms or unions are large enough to perceive even a small
influence on aggregate nominal variables, monetary accommodation is shown to
raise equilibrium unemployment by lowering the labour and price elasticities of

demand, (Bratsiotis and Martin 1999, Iversen and Soskice 2000, Holden 2003,



2005).! This result is demonstrated to be robust even under the assumption
of rational expectations or in the absence of nominal rigidities. However, scep-
ticism may still remain as to whether, or the extent to which, any individual
price or wage setter can perceive an influence on aggregate nominal variables.
This paper uses a microfounded general equilibrium model in order to
examine thoroughly the conditions under which individual influential monop-
olistic industries and unions can generate real effects through their potential
influence on nominal aggregates. The paper’s main contribution to the recent
literature is threefold. First, it introduces a new source through which influ-
ential wage setters can interact with aggregate demand, namely through the
effects that wages have on households’ non - wage income. The paper argues
that given the standard assumption in general equilibrium models, that money
transfers and profits of firms are distributed to households, (i.e. that house-
holds are share owners), influential unions should set wages in relation to the
household’s total real income. The latter consists of (i) the gains from being
employed, (ii) money transfers and (iii) aggregate profits. The recent litera-
ture of large monopolistic competitors focuses mainly on (i), the wage income
effect.2 We show that the inclusion of the non-wage income effect (ii and iii)
moderates the real effects shown in the earlier literature of large monopolistic
competitors; yet it makes the role of monetary policy even more important as

it provides another channel of interaction between price and wage setting and

IFor an ealier literature see also, Driffill (1985) Calmfors and Horn (1985), Iversen (1998).
Indeed, a number of more recent papers shows that considering the aggregate demand effects
of single monopolistic competitors can produce some challenging qualitative results about
policy implications and the structure of labour markets, (Lippi 1999, Guzzo and Velasco
1999, Coricelli, Cukierman, and Dalmazzo 2000, 2004, Holden 2003, 2005, Lippi 2003, Benassi,
Chirco and Colombo 2002, Vartiainen, 2002, Knell 2002 etc.).

2 At the macro level however, this effect is usually not examined within a general equilibrium
framework as in this model (i.e. with unions maximising the households’ objectives).



aggregate demand. Second, the paper shows that the presence of influential
price and wage setters strengthens the case for price targeting. Price targeting
is shown to result in higher levels of equilibrium output than those implied using
the standard approximation case, (N = oo0). Price targeting is also shown to
increase equilibrium output and reduce the inefficiencies associated with mo-
nopolistic competition. The third contribution of this paper is an attempt to
quantify the significance of such effects. Using numerical simulations, we show
that even in the presence of influential monopolistic competitors, the standard
approximation of assuming an infinitely large number of firms and unions is still
a good one, provided that, (a) at least a few hundreds of such firms operate in
the economy and (b) labour markets are decentralized (i.e. union centralization
is very low); otherwise, the paper shows that the interaction of monetary policy
with price and wage setting can result in non-negligible real effects.

The rest of the paper is organised as follows: in section 2, we introduce
a microfounded general equilibrium that incorporates a monetary policy rule.
Sections 3 examines the effects of large monopolistic price setters and wage set-
ters and summarises the main effects in a number of propositions. Section 4,
examines the effects of monetary accommodation and price targeting on equilib-
rium output and compares the macroeconomic inefficiencies implied by the two
monetary regimes under the presence of influential monopolistic competitors;

section 5 concludes.



2 A Microfounded General Equilibrium Model

We consider a decentralized economy consisting of a finite number, IV, of mo-
nopolistic firms, each producing a differentiated good, j = 1,2,..N. For
simplicity, we assume that each sector i, (¢ € j), is represented by a typical
household h =1,2,..., N , who supplies L units of labour to their respective
firm 4, consumes goods from all firms, receives a monetary transfer in the begin-
ning of each period and receives an equal share of profits from all firms. Both
the number of representative agents and firms are fixed and equal.®> The money
supply is set according to a policy rule that follows either an accommodating
monetary policy or price targeting. The economy then evolves around a game
with three strategic agents: firms, unions and the monetary authority. The
monetary authority first commits to a policy rule, then unions simultaneously
select wages and finally firms simultaneously select the demand for employment

and prices.

2.1 DMonetary Policy

We use a simple monetary policy rule where the money supply grows according

to,

P

PR
M = <.P*> MO> ¢R S 17 (1)

where My and M denote the initial and the final money stock respectively and

¢r, where R = P, A, T, represents the policy parameter appropriate to the

3This notation simplifies the arrangement of population across sectors, without however
restricting the representative households in each sector to be yeoman farmers, who produce
and consume their own good.



monetary regime pursued by the central bank. When ¢p = 0, the Central
Bank follows a passive monetary policy or alternatively the money supply is
set exogenously. With P* = 1 and 0 < ¢, < 1, the Central Bank pursues
an accommodating monetary policy, where ¢4 = 1 represents full monetary
accommodation. When P* is a positive constant and ¢, < 0, the money supply
responds to deviations of the consumer price index from its fixed target level
P*, where ¢ represents the weight that the Central Bank attaches on price
targeting. Finally, the case of ‘strict’ price targeting implies ¢ — —o0.*

Equilibrium in the money market requires that the desired level of total

money holdings of all households (Mjy), equals the total money stock supplied

N N
by the Bank, (M), hence given our assumptions, Mg = > M, = > M; = M.
h=1 =1

2.2 Households

We assume that each typical household, h, derives utility from consuming a
basket of all goods produced, real money balances and leisure. The utility of

each representative household h in their respective sector 1 is,

M\
o= @ (Bg) -t seon 0s1 @)
N o/(c—1)
1
where, C; = (N)T=— ZC}(:;*D/U ; o>1 (3)
j=1
o 1/(1-0)
_ (1-0)
P = NZPJ' . (4)
j=1

4Similar policy rules have been used in, Taylor (1979, 1980), Alogoskoufis and Smith,
(1991), Bratsiotis and Martin (1999), Iversen and Soskice (2000), Holden (2005) etc.



C; is the consumption of product j by household h; C}, is the total consump-
tion basket of this household and o is the elasticity of substitution between
consumption goods in the utility. For simplicity, all consumption goods enter
the utility function symmetrically. Each household maximizes utility by taking

prices and wages as given and subject to the following budget constraint:

N N
ZPjChj+Mh:WiLh+th,0+Zth =1. (5)

j=1 j=1
My, o and M) denote the initial money holdings and the end of period de-

sired money of household h, respectively. The initial money transfers of each

household grow, by the end of the period, at the rate m = MMO = (

@
)"

, as
determined by equation (1). W; is the wage in sector ¢ and given our simplifi-
cation assumption that each sector ¢ is represented by a household h, L; = L;
denotes the labour supplied by each worker h in their respective firm 7; Vj;
denotes the share of profits from each firm j = 1,2..N, (i € j), distributed to
each household h. Based on the maximization problem described by equation

(2)-(5), the typical household h chooses the desired levels of consumption of

good j and money balances,

Iy M, (P77
Ch] = NP (P) ) (6)
M, = (1 —’Y)Iip (7)
Substituting equation (7) into (6) we obtain,
ol (BT
Cri = Np (P> ' )



Aggregating over all households h = 1,2...N, located in all industries, using C}
N N

= > Chj, Y, My = My and equation (7), we obtain the total consumption
h=1 h=1

of each product j,

o=t (7) <9>

Equilibrium in the market for each product j, requires C; =Y. Using this and

the money market equilibrium condition, My = M, we obtain,

Equation (10) is the familiar product demand equation in models of imperfect
competition, increasing in aggregate demand but decreasing in its relative price

and in the number of products entering the household’s consumption basket.

3 Influential Price and Wage Setters

The standard approximation, based on the assumption that a very large number
of firms and unions operate at any time in any economy, neglects two effects.
First, that no single firm ¢ or union k, can have even the smallest effect on
nominal aggregate variables, hence dP/dP; = dW/dW) = 0. Second, that
cross price (wage) elasticities are removed, hence each industry (union) must
also ignore cross price (wage) interactions, dY;/dP; = dP;/dP; = 0, which is
a strong ad-hoc assumption particularly in oligopolistic models. As we show
next, if price or unions are large to perceive even a very small influence on
aggregate nominal variables there can be substantial qualitative results arising

from relaxing the standard approximation.



3.1 Influential Price Setters and Employment

For simplicity, the production technology in each industry ¢ is given as,
Y = AL;, (11)
where A is an exogenous parameter and L; is the labour employed in firm ¢,
e (7) (7) =
Each firm faces a standard profit maximization problem,
Vi, = PY; — W;L;. (13)

Relaxing the standard approximation (dP/dP; = 0) and denoting the resulting
variables by a hat, (Z), we derive the price set by each firm ¢ when the latter

recognizes even a small influence on the CPI,

W 1\ !
L =(1-2) - (14)

Bid¥e — ¢ —4p,, and so it consists

o
I
=
=
)

The price elasticity of demand is, &; = —3* 95

of two effects, (a) the direct effect of the own price elasticity of demand, &; =

— 598 = g and (b) the P effect, v, = (£ 55 + L5 LMY (B 28, The
CPI effect measures the effect that the price of each firm i can have on its own

product demand, when that firm perceives even a very small influence on the

CPI. Using the CPI index, as given in equation (4), and the above information



we obtain,’

g = o—1, Y, = (0 — 1+ ér)S;, (15)

(Pi/M)'
() Py/M) =

S; denotes each household’s budget share spent on product ¢, and since goods
enter the utility symmetrically it is determined by the relative price of each

product. At the symmetric equilibrium, where P, = P, W, = W, ¢; = ¢ and

SiHSZI/N,
~ aw !
Po= T “:(1_€> | 1o
g = o-v, Y= (0 —1+¢g)/N.

At the symmetric equilibrium, £ is shown to be a function of (i) the number of
industries recorded in the CPI, (), (ii) the monetary policy parameter (¢z)
and (iii) the elasticity of substitution (o). The standard approximation case,
with no influential agents, reduces to just the latter constant, e = 0. As N —
00, € — € =0 and ¥ — 0; in which case d€/d¢p = 0, indicating that the
monopolistic power of each industry is too small to recognise any response in
monetary policy. However, for a small and finite number of industries or unions,

¢p can play a crucial role in determining the size of £.5

5For a detailed derivation see Appendix A.

6Note that throughout this model we only consider values of € > 1, (see also Proposition
1). This is based on the standard macroeconomic assumption of gross substitutability between
goods in the consumption basket (o > 1). A perhaps more interesting role is that played by
the elasticity of substitution in the factors of production (i.e. capital and labour) though this
is beyond the scope of this paper. For a model of profit sharing and wage bargaining where
this latter elasticity is shown to be important see Holmlund (1990).

10



Proposition 1 In the presence of influential price setters, 1 < N < oo, (i)
monetary accommodation raises the CPI effect whereas price targeting reduces
the CPI effect; (ii) price targeting results in a higher price elasticity of demand,
(er > €4 ) a lower mark-up, (ipr < fiy), and a lower price (J3T < ]3,4) than

those implied by monetary accommodation.

Proof. See Appendix C. m

Proposition 2 In the presence of influential price setters, 1 < N < oo, (i)
monetary accommodation results in a lower price elasticity of demand, (€4 < €),
a higher mark-up (fiy > 1), and a higher price (P4 > P) than those implied
by the standard approzimation (N = o0); (i) For values ¢ < —(o — 1), price
targeting results in a higher price elasticity of demand, (¢ <€r), a lower mark-
up (fip < ), and a lower price (Pp < P), than those implied by the standard

approximation.

Proof. See Appendix C. m

The intuition of this result is that price targeting makes price setting more
sensitive to each industry’s product demand, thus raising €. This is because the
stricter is monetary policy the lower is aggregate demand and hence product
revenue, Y; P;. As influential industries recognize even a small impact on aggre-
gate price, the stricter is monetary policy with respect to the aggregate price the
more sensitive influential industries become in their price setting. Conversely, a
higher ¢ is shown to reduce the price elasticity of demand, as accommodating

monetary policy feeds into the monopolistic power of influential price setters.”

"The intuition here is consitent with the results in Bratsiotis and Martin (1999), Iverson
and Sosckice (2000) Holden (2003), (2005).

11



[ Table 1. Monetary Policy and Price Mark-ups]

Table 1, estimates the size of €, and [, in relation to their counterparts, € and
i, implied by the standard approximation, (K = N = o). As propositions 1
and 2 suggest, monetary accommodation is shown to reduce € and hence raise
1 —¢/e, whereas stricter values of price targeting can raise € even above ¢, lower
7 and raise 1 — 7i/u.® However, the results also suggest that in economies with
decentralized labour markets (K = N), a few hundreds of such firms operating in
the economy, is a sufficient number to minimise the effects of single price setters
on aggregate nominal variables, in which case the standard approximation is a

good one.

3.2 Influential Unions and Wage Setting

Wages and employment are determined in a monopolistic union context, where
unions set wages and firms set the demand for employment and prices. There
are k = 1,2,3... K unions, where K < N. For simplicity, the degree of wage

centralization, (, is captured by the effect that a single wage setter k has on

U

the average wage, ( = %—P% d (i.e. Bratsiotis and Martin 1999, Knell

d dWy,

2002, Holden 2005). Since with constant returns, %% =1, at the symmetric

equilibrium the degree of wage centralization simplifies to ( = % dcil/li =1/K.
This implies that when labour markets are completely decentralized, K = N,

then ¢ =1/K = 1/N, and each firm is represented by its own union. At the

other extreme, full wage centralization implies K = 1, hence ¢ = 1, and all N

8The base values used in all tables are, § = 1.3, v = 0.85, and ¢ = 7. In interpreting tables
1-4, note that the closer is T to x the closer to zero is the value (1 —Z/z) and hence the more
appropriate is the standard approximation used widely in the literature. Positive values in
the tables indicate that Z < x wheras negative values indicate that T > x.

12



firms are covered by a nation-wide union.

In maximizing their members’ indirect utility, influential unions must take
into account their members’ total real income, Ij,. This consists of the real gains
from being employed (W Ly /P), real money transfers (M /P) and real profits
(Z;V:l Vij/P). We will refer to the first of these as wage-income, whereas to
the latter two as the household’s non-wage income. The recent literature of
large monopolistic competitors recognizes only the effect of wages on wage-
income.” The inclusion of the non-wage income effect is a novelty in this recent
literature and is based on the following rationale. Since real money balances
are part of a household’s welfare and influential unions can affect aggregate
nominal variables, then influential unions must also take into account how their
wage decisions will affect their members’ real money balances. In addition,
general equilibrium models of imperfect competition assume that profits from
monopolistic firms are distributed to households, usually with each household
holding an equal share of profits from each firm; this is shown as an extra form
of income in the household’s budget constraint (see Dixit and Stiglitz 1977 and
Blanchard and Kiyotaki 1987). Implicitly, this is based on the assumption that
each household is a share holder that participates in an employee economy-wide
share ownership. In this paper we argue that in an economy where households
participate in share ownership, influential unions must also take into account

the effect that their wage setting will have on their members’ real profits.'?

9Note that this may be also due to the fact that the existing literature does not typically
derive this effect within a general equilibrium model, where unions maximise the household’s
indirect utility, as in this model, (see Bratsiotis and Martin 1999, Iversen and Soskice 2000,
Holden 2000, 2003, 2005, Coricelli, Cukierman, and Dalmazzo 2000, 2001).

10The wage-real profit effect here differs from the conventional literature of profit sharing
or wide-share ownership in three respects. Firstly, because of the way we introduce this effect
in our model. We use a general equilibrium model where unions maximise the households’
welfare subject to their budget constraint. It is through the latter (i.e. the household’s total
income) that the wage-profit effect enters endogenously in this model. In the literature of

13



The household’s indirect utility can be obtained by substituting equation
(8), (3) and (4) into (2) and re-arranging using the fact that L, = L;, we obtain
Uy = 2 — LY and since unions aim to maximize the utility of all their members,

P

each union £ maximizes,

_

U D

_sz (17)

where 5 = 77(1 — «)!=7 is the constant marginal utility of real wealth and
I,/ P and Ly are the total real income and employment of households covered
by union k, respectively. Given the above assumptions, the first order condition

of equation (17) is,

~ Q/Xk /]
- + ——L; =0, 18
’ng (Ik/P) k ( )
where, &, = T./P i, 1 the marginal effect of the wage on the real in-

come of households covered by union k, or the wage - real income effect and

- Ly dWy>

Xk = —We dLe ig the corresponding elasticity of labour demand, when unions

perceive even a small influence on the aggregate wage.

Proposition 3 In the presence of 1 < N < oo influential price setters and 0 <
K < N unions, hence for 0 < ¢ <1, (i) The wage-real income elasticity (Ek),
can be decomposed into three effects, (a) the wage-real gains from employment

effect, (b) the wage-real money effect and (c) the wage-real profit effect.

Proof. This follows directly from the derivation of Ek, (see Appendix B). m

profit sharing the effect of the wage on the profits held by each union members, usually enters
through wage bargaining between unions and employers over wages and profits (see Holmund
1990, Georges, 1998). Alternatively, some models of profit sharing prefer to incorporate this
wage-profit effect by adding some share of profits to the compensation of each worker and
then choose the optimal wage -and often the optimal profit share- according to a given utility
for the union, (Georges 1998). Secondly, unlike most of the profit sharing literature, the
results in this model are independent to the portion of the profit sharing, because here all
profits are distributed equally to all household and households comprise both producers and
workers. Thirdly, influential unions affect aggregate nominal variables and as we show below
this introduces an additional effect in wage setting.

14



At the symmetric Nash equilibrium the wage choice of each union is,"!

L. Ll
w-n\ TR

— A 1 )
B\ KMoP*or \ 5, A%
X = 0—Clo—1+0p),
§ = 26110+t -op+ LB gy,
Iz M
where 7, = (1 —4)?"'y~? is a constant and X, 1, and E, are the symmetric
equilibrium values of the labour elasticity of demand, the mark-up and the
wage-real income effect, respectively. The last two terms in Z corresponds to
the the non-wage income effect (i.e. the wage-real money and the wage-real
profit effects respectively). This effect, which is novel to the recent literature of
large monopolistic price and wage setters, is shown to introduce a new potential
channel through which monopolistic institutions can interact with monetary
policy. Note that complete wage decentralization, K = N, combined with
N — oo, results in X — A =0 and E — & = %()\ — 1), which are typical
elasticities of the standard approximation case; in this case dX/ d¢p = 0, and

dé/dgp = 0.1

Proposition 4 In the presence of 1 < N < oo influential price setters and
0 < K < N unions, hence for 0 < ¢ < 1, (1) dX/dqﬁR < 0, hence monetary

accommodation results in a lower labour elasticity of demand than that implied

HFor a detailed derivation of E see Appendix B.

12Note that in this paper, as with most of this literature, we are concerned with short run
monetary policy responses, and therefore from this point of view the assumption of a fixed
number of firms and unions is an appropriated one. Although this is beyond the scope of
this paper, in a long run analysis, as more firms enter the market, monopolistic power and
profits should theoretically be driven to zero, and so not only the wage-real profit effect but
the whole concept of influential monopolistic price setters would be expected to be eliminated.

15



by the standard approximation, (K = N = oo) hence A < A; (i) For values
op < —(o = 1), price targeting results in a higher labour elasticity of demand,
than that implied by the standard approzximation, XT > A; (@i) The effect of
monetary policy on the labour elasticity of demand is larger the higher is the

degree of wage centralization, (.

Proof. See Appendix C. m

[ Table 2. The Effects of Monetary Policy and Wage Centralization on the

Labour Demand Elasticity]

Table 2 demonstrates the effects of monetary policy and wage centralization
on X, measured by 1 — X/ A and so in relation to A\. Notice that the higher is
the degree of wage centralization (i.e. the lower is K) , the larger becomes the
difference in these elasticities .With 30 large unions covering 1000 large firms,
for example, less than full monetary accommodation (¢ = 0.9) can result in a
3.3% reduction of X, in relation to that implied by the standard approximation
A; yet as we show below even small changes in these elasticities can have large

real effects.

Proposition 5 In the presence of 1 < N < oo influential price setters and
0 < K < N unions, hence for 0 < ¢ <1, (i) for ¢ < 1, the wage-real income
elasticity, (E), s higher than that implied by models where large monopolistic
unions neglect the effect of wages on their members’ non-wage real income; (ii)
full monetary accommodation, (¢ = 1), eliminates unions’ concern about their

members’ non-wage real income.

Proof. See Appendix C. m

16



Therefore intuitively, a higher E is implied when unions take into account
their members’ non-wage real income. However, because full monetary accom-
modation fully compensates the effects of aggregate demand on real money
transfers and real profits, ¢ = 1 eliminates such effect from wage setting and

this reduces Z

Proposition 6 In the presence of 1 < N < oo influential price setters and
0 < K < N unions, hence for 0 < ¢ <1, (i) monetary accommodation reduces
the wage - real income elasticity, dZ/qu < 0; (ii) price targeting results in a
higher wage - real income elasticity than monetary accommodation, ET > EA;
(#ii) E ; &, yet there is a unique value ¢, that makes the wage - real income

~

elasticity equal to that implied by the standard approximation, & = &.

Proof. See Appendix C. m

[ Table 3. The Effects of Monetary Policy and Wage Centralization on the

Wage — Real Income Flasticity]

3.3 Influential Monopolistic Agents and Real Effects

Equilibrium employment is given by substituting the interaction of the two
symmetric Nash equilibria in price and wage setting into the demand for em-
ployment at the symmetric equilibrium. The demand for employment covered
by union £ is,

My

_ ~\—(1—9¢r)
Le= e e (W0 . (20)

Employment is negatively related to the wage; however, as expected, for a

fixed wage employment is increasing in the degree of monetary accommodation

17



(0 < ¢4 <1,) and decreasing the higher is the weight on price targeting (¢, <
0). Substituting equation (19), into equation (20) and aggregating over all
industries i = 1,2...N, using L = Y. L; = Y1 Ly, and Y = AL we derive

the symmetric equilibrium output,

v (ﬂf’i) - (21)

O

where 7 = (1%) ’Y. From equation (21) we can show that as K = N — oo,
Z — &, N dand Y -V = (%ig)elj. In this case, equilibrium output
is shown to be invariant to the monetary policy parameter ¢, confirming the
well-established result that in the absence of nominal rigidities money neutral-
ity holds even in models of imperfect competition.'® Yet, in the presence of

influential monopolistic competitors, a number of interesting implications arise

as both \ and /f\ depend on the central bank’s policy parameter, ¢p.

Proposition 7 In the presence of 1 < N < oo influential price setters and
0 < K < N unions, hence for 0 < ¢ <1, (i) price targeting increases equilib-
rium output; (i) price targeting results in a higher equilibrium output than an

accommodating monetary policy;

Proof. See in the Appendix C. m

The intuition of these results follows directly from the effects we have shown
in the above propositions. Price targeting increases the price elasticity of de-
mand, (), the labour elasticity of demand, (:\\) and the elasticity of the wage

o~ A~

with respect to households’ total real income (£[\]). The first effect reduces the

B3For a survey see Dixon and Rankin (1994).

18



price mark-up whereas the latter two effects reduce the equilibrium wage. Both
effects result in a higher equilibrium output under price targeting than monetary

accommodation.

4 Influential Competitors and Macroeconomic

Inefficiencies

Because of the inefficiencies associated with monopolistic competition, the mo-
nopolistic equilibrium output is expected to be lower than the competitive equi-
librium output.' In this section we simulate the additional inefficiencies, (37),
arising from influential competitors, in relation to the inefficiencies implied by
the standard approximation. As with Blanchard and Kiyotaki (1987) we use as
a measure of inefficiencies the proportional ratio of the two output equilibria,

Y=1-

<1<

.15 This measure can also be used as an indicator of the appropriate-
ness of the standard approximation; the closer is ‘f" to zero the more robust is
the standard approximation.

Using equation (21) and its counterpart of the standard approximation, ad-

ditional inefficiencies are measured as,

See Blanchard and Kiyotaki (1987). Also, Benassi et al (2002), examine the welfare
implications of the CPI effect directly in relation to the size of N, (i.e. assuming an exogenous
money supply, as in the standard literature).

15 As with the rest of the tables, for expositional convenience we subtract this ratio from
one.

19



Proposition 8 In the presence of 1 < N < oo influential price setters and 0 <
K < N unions, hence for0 < ¢ <1, (i) monetary accommodation feeds into the
monopolistic power of influential competitors and raises production inefficiencies
whereas price targeting reduces them; (ii) Strict price targeting, (¢p7 — —o0),
fully eliminates the power of influential firms and unions to generate real effects

through their effect on nominal aggregates.

Proof. See in the Appendix C. ®

Strict price targeting results in,

N -~ M
P=P=P* M/P= My/P* and Y:Yz( 7) ; (23)

Therefore strict price targeting results in the same equilibrium output under
both influential and non-influential competitors. In this case, equilibrium out-
put is shown to be determined by exogenous factors, such as the level of the
price target itself, (P*), the initial money stock in the economy (M, a con-
stant) and by the households’ relative preferences for real consumption, (7),
as opposed to real money balances, (1 — ). Intuitively, because strict price
targeting does not allow even the smallest deviation of the CPI from its fixed
target, it neutralises any attempt of monopolistic competitors to affect aggre-
gate demand through their influence on aggregate nominal variables and so it
delivers the same equilibrium output, regardless the product or labour market

structures.

Proposition 9 In the presence of 1 < N < oo influential price setters and 0 <

K < N wunions, hence for 0 < ¢ < 1, numerical estimations show that even in the
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presence of influential monopolistic competitors, the standard approzimation,
K = N — o0, is a good one, provided that (a) more than a few hundreds of
influential firms operate in any time in the economy and (b) labour markets are

decentralized or wage centralization is very low.

Proof. See numerical simulation in Tables 1, 2, 3 and 4. =

[ Table 4. Monetary Policy, Influential Competitors and Inefficiencies |

Turning to the other parameters in the model, in general the lower is
~ the more important becomes the role of monetary policy and since the latter
affects ¥ but not Y , the lower is +, the higher becomes ‘f/‘ However, the
latter ratio is moderated the higher is the gross substitutability between goods
(i.e. the higher is o). The value § — 1 is the elasticity of marginal disutility of
labour. If @ is close to unity the marginal disutility of labour is constant. In

general, lower values of 6 raise the value of ‘}7}

5 Concluding Remarks

Governments across the industrial world will frequently pursue talks with influ-
ential industry and union representatives. This is particularly true for periods
for which governments are keen to pursue an anti-inflationary policy. If large
industries or unions can pose no influence on aggregate nominal variables, there
would be no call for price or wage restraints by their behalf. This is the ratio-
nale of the recent literature that studies potential interactions between monetary

policy and large monopolistic price and wage setters.
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Building on this literature this paper shows that in economies where
large industries or unions perceive even a very small influence on aggregate
nominal variables, price targeting results in a higher equilibrium output than an
accommodating monetary policy. This is because price targeting raises, whereas
accommodation reduces, the price elasticity of demand, the labour elasticity of
demand and the elasticity of the wage with respect to households’ total real
income. The latter effect, introduces a new source through which influential
unions can interact with aggregate demand and although it moderates earlier
results in the literature, it provides further support for price targeting; the latter
is shown to raise equilibrium output and reduce the macroeconomic inefficiencies
associated with powerful monopolistic competitors.

As the paper shows, the most potential source of such real effects is ex-
pected to be the structure of labour markets and particularly the degree of
wage centralization. Indeed, our results extend their support to recent work
that suggests that the size of such real effects is crucially determined by the
structure of wage bargaining in combination with central bank preferences (i.e.
Iversen 1998, Guzzo and Velasco 1999, Cukierman and Lippi 1999, Coricelli
Cukierman and Dalmazzo 2000, 2004, Holden 2003 Lippi 2003). Similarly, our
results also support studies that attempt to explain endogenously the structure
of wage bargaining by focusing on how the degree of monetary accommodation
in different countries may determine the gains from coordination in wage setting,
(i.e. Holden, 2005) or the flexibility in wage contracts (Groth and Johansson
2002). They may, for example, help explain why countries with a tradition-
ally strict monetary stance or inflation targeting such as the US, and Canada

and more recently the UK, have had low centralization in wage setting, whereas

22



Italy, Norway and other Scandinavian countries where monetary policy has been
more passive, have had higher degrees of wage centralization.

Finally, the paper shows that even in models of influential price and wage
setters the standard approximation, of neglecting the effects of individual price
and wage setters, is a good one, provided that in the economy considered, (a)
more than a few hundreds of influential firms operate at any time, and more
importantly (b) labour markets are decentralized or wage centralization is very

low.
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APPENDIX

Appendix A.

Derivation of €
From equation (10), (1) and (4) and relaxing the assumption OP/0P; = 0,

the price elasticity of demand is

~

Py dYy; P 0Y; <P8Y; M 0Y; P(?M) <Pi3P> (A1)

S TTyvapm ~ viop, \viop " v;ommor )\ Pop,
From equation (10) the direct effect is %g;ﬁ = o and from equation (4),

g—g =P 7(P/ ngzl le_"), where ¢ € j, hence,

P, 9P pl-e
or_ BT i€, (A2)

or dividing through by M }f" and using the money market equilibrium condi-
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tion, Mg = M, results in,

Pi M l-o i .
ST "

i @
From equatlon (1), %%ﬂ = mﬂg 67511;40 = 53—7};7 where m = (P) R, Om —

PR (%) and therefore,

P oM
el A4
D = on (A1)
From equation (10), % = w and therefore,
P oY;
— L =0-1 A5
vop —° (A5)
Substituting equations (A2)-(A5) into (A10) results in equation (15),
gi=0—1, ¥y = (0 =1+ ¢p)Si. (AG)

At the symmetric equilibrium P; = P; = P and so equation (A3) simplifies to,

S; — 8 =1/N, which results in equation (16).

E=o—%,  Y=(0—1+¢p)/N. (A7)

Appendix B.
Derivation of \ and E

If unions perceive even a small influence on the aggregate price level, £, is,

= Wi d(I[Wi]/P[Wi])
Ek**(lr,c/]}a) : ;Wk - (B1)
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From equations (4) (5) and (14) the latter effect is

d([k[WkVP[Wk])_ d WkLk tho ij
aw; “an\ P T tXm | B

j=1

Equation (B2) shows wage setting by influential unions to take three effects
into account: the wage-real gains from employment effect (the first term in
B2); the wage-real money effect (the second term) and the wage-real profit
effect (the last term) .From equations (1), (4), (5) (7), (12) (13) (14), we
have P = P[Wy,...|; m = m[P[Wy,...]}; Ly = Lg[Wg, P[Wyg...], M[P[Wy..]]];

L,=L,[.., P[Wy,..], M[P[W, ...]]], for z # k and Vj; = Vi, [Wk, Lg(-), L.(-)].

(a) The wage - real gains from employment effect

Using the price and employment of firms covered by unions k, P, = %
and L = m (%) (FI;’“)_U we obtain,
Widle _ Li (WioLe Wi 0P (P oL, ML, P oM
P dW, P \ L, oW, P oW, \ Ly OP Ly OM M OP
Ly Wi OP
—(1-— . B3
P < P 8Wk> (B3)
Using the definition of wage centralization, { = %ddWPw and the definition of
the labour elasticity of demand, Xk = —VLV—A" ;%V’;, equation (B3) is,
Wk de Lk (A )
R - _ =k -1 B4
P AW, p M 1+C), (B4)
~ Wy 0L, Wy OP (P OL, M OL, P OM
where A\, = — | — + — ———F ————— ].
Ly OWy, P oW, \ Ly OP Ly OM M OP

(b) The wage - real money income effect

The effect of wages on money transfers comes from the fact that the policy
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rule is endogenous to prices and so through their effect on the CPI, wage set-
ting activates the policy rule. Denoting M} the money transfers of households

covered by union k we obtain,

d ka,o - ka’()% dP P dek,O _1 (BG)
dWy, P ) PWy P dW, \mM, dP '
Using, %d‘%ﬁ ¢ and %g—rg = ¢, we obtain,
d ka,o o ka,O
g (25 ) =~ Tt o). (B7)

(¢) The wage - real profit effect

Given that all households hold an equal share of profits from all industries
(see equation 5), and that each firm j = 1,2....N, is represented by a household,
the real profits from the shares of each firm j, accruing to each household h
are, Vj,; = V; /NP, or in terms of real profits accruing to households covered by
union k, Vi; = Vi, /KP . Given symmetry, the total real profits accruing to the
Vi +\;2<-',};...VK

K
members of each union k, is simply > % =
k=1

Using this and equations (11) - (14) we obtain,

K
Vie LWy 1 LW,
;ﬁ— KP (s 1)+EZ 2 (p —1). (B8)
Equation (B8) shows that the assumption of an economy-wide employee
share ownership results in the household’s total profit real income being a func-

tion not only of the profits of the firms covered by its own union, but also of

all other firms, covered by other unions. In addition, the fact that influen-
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tial unions may have an effect on the average wage, hence on the CPI, results
in the wage covered by union k, (W}), affecting the real profits of its mem-
ber’s through, (a) the real wage and the demand for employment and of its
own members Wy /P = Wy /P[Wy...] and Ly = Li[Wy/P[Wy...]] and (b) the
real wage and the demand for employment covered by other unions z, since

W./P=W./P[Wy..]. and L, = L.[W./P[W;..]].

From B8, the total wage effect on the household’s real profits is,

CLi(fi—1) [~ S LW - 1) (=~
AW (;1 Vei /P > KD (A’“”C)*Zl KPW, <AZ’€’C>'

=t
(B9)

dL

where Xk and ( are defined above and sz = is the cross wage elasticity

aM
d

The total wage - real income effect is obtained by substituting the effects

Wi
L.
dL;

N g dL . L
of labour demand,)\;; = % 4L (P 4 M

Wi e J
P dw; \L; dpP S dnl

(B5) (B7) and (B9), into (B2),

(Ix/P) Lk mMj,o Le(ip —1) (5
aw, P (A’“_HC) P, (R T TR (B -1+
K— A 1 =
Z KPW R (’\Z’“ a C) ' (B10)
s
Substituting (B10) into (B1) we obtain,
~ B WiLy /~ ka,O WkLk(ﬁk - 1) 3
g = ; (Ak—1+<) + P = op) + R (M- 14 ()
W.L.(7, —
- Z Pl = (3 -¢) (B11)
z#k

At the symmetric equilibrium , assuming Wy, = W, = W, P, = P, u, =
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o~

w1, = p we obtain, e =\ = o0 —Co—1+4 ¢p), where ( = 1/K; Aok =

C(o—1+¢g) S 0; LIZV = %. From equation (7), Iy = 11\{—’1/, using this we
obtain, ™3k — U=mMeo and ysing the definition of ¢ i-
, T = . g the definition of aggregate money equi

N K
librium M = > My = > Mg, and the fact that My/M = 1/m we obtain
h=1 k=1

%}:0 = 1 — 7. Substituting these into (B11) we obtain E as given in equation
(19),
£ = 2(3-1+¢) - (g + LEZD (A-1+¢)
1 no K
K-1 _
R ) (Xk—g)
ik
Zz;k
(3 Cy(p—1
- LG+ rci-na-op+ 28 a oy @)
Appendix C.
Proof of Proposition 1. (i) For u = (1 — %)_1 > 0 we require that
€ > 1.' We can show that any value of o > 1 + %, satisfies € > 1 and

hence i > 0. ¢ <1 and so even in the case of full monetary accommodation,
(pr = 1), any values of N > 2 and o > 2, satisfy € > 1. From equation
(16), e =0 —¢ and ¥ = (0 — 1 + ¢)/N. From this we can formally show
that, de/d¢p = — dip/dépp = —1/N < 0. Since € is a continuous and monotonic
function of ¢, where ¢ < 1, higher monetary accommodation, (positive values
values of ¢p) increases 1, whereas price targeting (i.e. negative values values

of ¢p) decrease 1. Since, 1 < 14, we also obtain €7 > €4 and given that

-1
hp = (1 - é) and fiy = (1 - %) , iy < li4, hence for a given wage,

€A

ﬁT < ﬁA.

16Note that € > 1 is also required for satisfying second order conditions.
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Proof of Proposition 2. From equation (16), we can show that, (i)
for ¢ > 1 any positive value of ¢ > 0 satisfies 0 > 0 — (60 — 1 + ¢5)/N
Since 0 < ¢4 < 1, thene =0 > €4 =0 — (6 — 1+ ¢,)/N and so
g = (1 — é)_l >p=(1- %)71, hence for a given wage, Py > P; (ii) for
¢p < —(o — 1), price targeting results in ¢ = o0 < €p =0 — (60 — 1 + ¢1)/N,

hence for a given wage, fip < p and ﬁT < P.

Proof of Proposition 4. From equation (19) and for values, ¢ > 1 and
0 < ¢ <1, we can show that (i) dX/quR = —( < 0 and hence any positive value
of ¢p > 0 satisfies A\ =0 > A =0 —((0c —1+¢p). Since 0 < ¢, < 1 it also
follows that Aq < A.; (ii) for values of ¢ < —(o — 1), price targeting results in
A > A; (iii) ‘dX/dgﬁR‘ = (, hence the effect of monetary policy on the labour

elasticity of demand is larger the higher is the degree of wage centralization, (.

Proof of Proposition 5. From equation (19). and for values 0 < N < oo,
0 <¢<1and o > 1 we can show that (i) for ¢ < 1, the last term in the
definition of E, is positive, W(l — ¢r) > 0 hence the proposition is true;
(ii) As ¢ — 1, the second and third terms in equation (19) are eliminated,

reducing Z to the same value as that implied in models where large monopolistic

competitors neglect the non-wage income effect.

Proof of Proposition 6. For values 1 < N < o0, 0<(<lando >1

we obtain, (i) dZ/qu =—(¢C+ %) < 0; (ii) Since dE/gbR < 0 and

E is a continuous and monotonic function of ¢, where ¢ < 1, then it follows
that price targeting ( ¢y < 0 ) increases /f\ , whereas monetary accommodation
(0 < ¢, < 1) reduces &, hence &, > £4; (iil) With ¢ = 2(A = 1) being the

total wage - real income effect in the standard approximation case, (i.e. K = N
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— c0), then, £ — & = 22 (m Ty g) ~ (1 - ¢p) Z 0, determined
largely by the values ¢y, and ¢. Formally, given the restriction ¢ < 1, there
is a unique critical value of monetary policy ¢}, that results in £ = E,

o(N=1) A(oC—1)

* - 1 .
PR R 2%

V72 = 290y + N (¢ — 1) — 1) + 02 (7 + u(N — 1)2,

b
2Cp

Values of ¢ above (below) ¢F result in Z <& (E > ). In general, the combi-
nation of higher monetary accommodation and high wage centralization, result

in a higher & ,E > 0, whereas stricter price targeting with high values of ¢

can result in & —E < 0. Full monetary accommodation, ¢ — 1, results in

E—€= % (é\'(g\lf:% +(— %) > 0, and hence unambiguously in £ < £. Sce also

the simulation results in Table 3.

Proof of Proposition 7. (i) From propositions (4) and (6) we know that

dX/dgi)R < 0 and dg/¢R < 0. and hence, from equation (21), for A ) e

dop
require that, ’%‘ > ‘% . From propositions (4) and (6), d\/d¢r = —C
and d€/dp = —(C + %), hence for ¢ > 1, 1 < N < oo, and

0<<§]—a ) dép

dg dx RS ay

M‘ > ‘@ and therefore the above proposition is true, - < 0.
Since Y is a continuous and monotonic function of R, where ¢ < 1, higher
monetary accommodation, (positive values values of ¢5) decrease SA’, whereas
price targeting (i.e. negative values values of ¢p) increase 57; (ii) from this it

also follows that }A/T > XA/A, hence the above proposition is true.

Proof of Proposition 8. (i) For monetary accommodation to increase

inefficiencies we require that dY /d¢, > 0 or that d(f//Y)/d(bR < 0. Since
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Y is independent of ¢p, we simply require that, % < 0, which is already

shown in propositions (7) and (8). From these propositions, it follows that
d(}A//Y)/quR < 0 and so the above proposition is true; (ii) Strict price targeting,

(¢ — —00), results in P = P = P*. From equations (1),(10) and ¥ = Zjvzl Y;,

aggregate demand at the symmetric equilibrium is given by Y =

therefore strict price targeting results in ¥ = Y =

equation 23.

() and

(F)’ as shown in

Tablel. Monetary Policy and Price Mark-ups

Monetary Accommodation

Price Targeting

fr

0.3

05

0.9

-0.7

-1.5

-25

-7.0

1- (é/e)

N =10
30
100
500
1000

0.0900
0.0300
0.0090
0.0018
0.0009

0.0928
0.0309
0.0092
0.0019
0.0009

0.0985
0.0328
0.0098
0.0020
0.0010

0.0757
0.0252
0.0075
0.0015
0.0007

0.0642
0.0214
0.0064
0.0012
0.0006

0.0500
0.0166
0.0050
0.0010
0.0005

-0.0142
-0.0047
-0.0014
-0.0002
-0.0001

1-(

iym

N =10
30
100
500
1000

-0.0167
-0.0051
-0.0015
-0.0003

0.0001

-0.0173
-0.0053
-0.0016
-0.0003

0.0001

-0.0185
-0.0056
-0.0017
-0.0003

0.0002

-0.0138
-0.0043
-0.0012
-0.0002
-0.0001

-0.0115
-0.0036
-0.0010
-0.0002
-0.0001

-0.0088
-0.0028
-0.0008
-0.0001
-0.0000

0.0023
0.0007
0.0002
0.0000
0.0000
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Table2. Monetary Poalicy and Changesin the Labour Demand Elasticity

Monetar

Accommodation

Price Targeting

fr

0.3

0.5

0.9

-0.7

-1.5

-2.5 -7.0

Decentralized Labour Markets, 1- (IA/I )=1- (é/e) (seeTablel)

1- (IA/I ) - Varying Centralization

N =1000,

K=510.1800 0.1857
10 | 0.0900 0.0928
30 | 0.0300 0.0309

120 | 0.0075 0.0077
350 | 0.0025 0.0026

0.1971
0.0985
0.0328
0.0082
0.0028

0.1514
0.0757
0.0252
0.0063
0.0021

0.1285 0.1000
0.0642 0.0200
0.0214 0.0166
0.0053 0.0041
0.0018 0.0014

-0.0285
-0.0142
-0.0047
-0.0011
-0.0004

Table 3. Monetary Policy and changesin the Wage — Real I ncome Elasticity

M onetary Accommodation

Price Targeting

fr [ 03 05 0.9 -0.7 -15 -25 -7.0

1- (X/X) - Decentralized Labour Markets (K = N)
K = N =10 0.0988* 0.1039 0.1141 | 0.0733 0.0531 0.0278 -0.0851
(0.1033)° (0.1071) (0.1147) | (0.0843) (0.0691) (0.0500) (-0.0357)
20 0.0329 0.0346 0.0380 | 0.0245 0.0177 0.0093 -0.0284
(0.0344) (0.0357) (0.0382) | (0.0281) (0.0230) (0.0166) (-0.0119)
100 0.0098 0.0104 0.0114 | 0.0073 0.0053 0.0028 -0.0085
(0.0103) (0.0107) (0.0114) | (0.0084) (0.0069) (0.0050) (-0.0035)
500 0.0019 0.0020 0.0022 | 0.0014 0.0010 0.0005 -0.0017
(0.0020) (0.0021) (0.0022) | (0.0016) (0.0013) (0.0010) (-0.0007)
1000 0.0009 0.0010 0.0011 | 0.0007 0.0005 0.0002 -0.0008
(0.0010) (0.0011) (0.0011) | (0.0008) (0.0006) (0.0005) (-0.0003)

1- (x/x) - Varying Centralization (z =1/ K)

N =1000. K =5 0.1680 0.1772 0.1955 | 0.1223 0.0857 0.0399 -0.1660
' (0.1767) (0.1834) (0.1967) | (0.1434) (0.1167) (0.0834) (-0.0666)
10 0.0841 0.0887 0.0978 | 0.0612 0.0429 0.0200 -0.0830
(0.0884) (0.0918) (0.0984) | (0.0717) (0.0584) (0.0417) (-0.0333)
30 0.0281 0.0296 0.0327 | 0.0204 0.0143 0.0067 -0.0276
(0.0295) (0.0307) (0.0329) | (0.0240) (0.0195) (0.0139) (-0.0111)
120 0.0071 0.0075 0.0083 | 0.0052 0.0036 0.0017 -0.0069
(0.0075) (0.0077) (0.0084) | (0.0060) (0.0049) (0.0035) (-0.0028)
350 0.0025 0.0026 0.0029 | 0.0018 0.0013 0.0006 -0.0023
(0.0026) (0.0027) (0.0029) | (0.0021) (0.0017) (0.0012) (-0.0009)

* In brackets: wage - real income e asticity when unions neglect non-wage income effects
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Table4. Monetary Palicy, | nfluential Competitors and I nefficiencies

M onetary Accommodation

Price Targeting

fr 0.3 05 0.9 0.7 15 25 70

1- (Y/Y) - Decentralized Labour Markets (K = N)
K = No10| 00819 00400 00563 | -00083 -0.0408 -00799 -0.2523
(0.0481)" (0.0516) (0.0586) | (0.0307) (0.0171) (0.0002) (-0.0723)
0| 00101 00127 00177 | -00023 -00124 -00249  -0.0807
(0.0152) (0.0162) (0.0184) | (0.0097) (0.0054) (0.0000) (-0.0239)
00| 00030 00037 00052 | -0.0006 -0.0036 -0.0073 -0.0238
(0.0044) (0.0047) (0.0054) | (0.0028) (0.0015) (0.0000) (-0.0071)
g00| 00005 00007 00010 | -0.0001 -0.0007 -0.0014  -0.0047
(0.0008) (0.0009) (0.0010) | (0.0005) (0.0003) (0.0000) (-0.0014)
lo0p| 00002 00003 00005 | -00000 -0.0003 -0.0007 -0.0023
(0.0004) (0.0004) (0.0005) | (0.0002) (0.0001) (0.0000) (-0.0007)

1- (Y/Y) - Varying Centralization (z =1/K)

N-1000. K =5 | 00492 00350 -0.0066 | -0.1189 01735 -02402 -05191
’ (-0.0131) (-0.0092) (-0.0014) | (-0.0317) (-0.0458) (-0.0627) (-0.1289)
10| 00216 00153 -00026 | -00532 -00782 -0.1091  -0.2443
(-0.0056) (-0.0038) (-0.0003) | (-0.0142) (-0.0209) (-0.0292) (-0.0640)
50| -00064 -00044 -0.0004 | -00163 -00242 -00340 -0.0781
(-0.0014) (-0.0008) (0.0002) | (-0.0041) (-0.0064) (-0.0091) (-0.0213)
1o0| -00011 -00006 00003 | -0.0036 -0.0056 -0.0081 -0.0192
(0.0000) (0.0001) (0.0004) | (-0.0007) (-0.0013) (-0.0020) (-0.0053)
a50| 00000 00001 00004 | -00009 -00016 -0.0025 -0.0066
(0.0003) (0.0004) (0.0005) | (0.0000) (-0.0002) (-0.0005) (-0.0018)

36

* |n brackets: inefficiencies when unions neglect non-wage income effects





