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Rethinking the Role of Monetary Policy and Wage
Bargaining in a World Without the
Real Balance Effect

Sebastian Dullien*

In standard macroeconomic models (new classical, AS-AD, monopolistic com-
petition etc.) monetary policy determines the price level. Output and employ-
ment are determined in the labour market where nominal wages are set (pos-
sibly under the influence of unions), which rogether with the price level yield
real wages. This paper shows that including nominal wages instead of real bal-
ances in the aggregate demand function of a standard monopolistic competi-
tion model changes this conclusion completely. In a model with micro-founded
investment decisions, wage setters now control the price level. Monetary policy
determines output and employment. Neither actor can influence real wages and
profits, which are determined by the degree of monopolisation. Further, this con-
clusion fits well the stylised facts of the Euro area and provides an explanation
for high unemployment in Europe.

JEL classifications: E61, E64, Es2
Keywords: monetary policy, wage bargaining, unemployment, heterodox economics

1. Introduction

For most of the last quarter century there has been a broad consensus in macroeconom-
ics. After the breakdown of the Keynesian revolution, the fall of the Samuelson and Solow
(1960) Phillips curve as a policy tool and the triumph of Lucas’ (1976) rational expectation
revolution, the role of monetary policy and nominal wage contracts in macroeconomic
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models has been widely undisputed:' the real wage and thus employment and output are
determined in the labour market, while inflation is determined by the central bank’s mon-
etary policy. Any attempt by the central bank to push employment above what grinds out
as the labour market equilibrium only leads to accelerating inflation. In both the medium
and long run, monetary policy cannot influence output and employment.

Frictions in the labour market can increase the real wage contracted and thus decrease
output and employment. One of such possible frictions would be a monopoly trade union
bargaining for economy-wide wages. As the trade union would use its monopoly power to
extract higher real wages than were paid in a competitive labour market, output and em-
ployment are lower than in the competitive labour market set-up (Burda/ Wyplosz 1997:
150 £). A possibility to increase output and employment in this world would be to lower
the unions’ bargaining power. Many of the labour market reforms discussed in Europe (e.g.
in Sinn 2003) aim at exactly achieving a decrease in union power and thus lower nominal
wages. This is even true for instruments which also aim at reducing the reservation wage,
such as cutting unemployment benefits: as lower benefits make unemployment more un-
pleasant for the unemployed, this might also increase the union members’ fear of unem-
ployment and thus lower the unions’ willingness to bargain for high wages which might
result in higher unemployment.

In this paper, I will show that by altering a small assumption of standard macroeco-
nomic models, namely dropping real balances from the aggregate demand function, these
conclusions change completely. In this case neither employment nor output are any longer
determined in the labour market, but by aggregate demand. Moreover, real wages cannot
be influenced anymore by a variation of nominal wages. Instead, economic parameters like
the degree of monopolisation and the weight of labour in the production function deter-
mine real wages. When introducing a monopoly union into this model, there will be a wide
range of equilibria in labour and goods markets (with a wide range of different levels of
output and employment) in which prices are stable. The monopoly union is not able to
influence real wages or output anymore. It is then in reasonable extent up to monetary pol-
icy to chose the level of output and employment.

This paper is structured as follows: In section 2, I quickly review the distribution of
macroeconomic responsibilities between unions and the central bank in standard textbook
theory, i.e. neoclassical theory. In this section, I also explain the role the real balance effect
plays in standard theory. In section 3, I then argue that there are good theoretical reasons
to remove real balance effects from macroeconomic models. In section 4, I consequently
present a model of monopolistic competition in which aggregate demand is not a func-
tion of real balances, but of income streams. Section 5 highlights what happens in such a
world if wage bargaining is either highly monopolised or highly coordinated, which can
be argued to be the case for the core of the Euro area. Section 6 presents a different set of
macroeconomic responsibilities for the individual actors and concludes.

I The features presented here are standard in textbook models as AS-AD (McCallum 1989: chap-
ter 5, or Romer 1996: chapter 5) or the New Classical Model (Lucas 1972 and 1973).
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2. Macroeconomic Responsibilities in Neoclassical Theory

In neoclassical theory with perfect competition, output and employment are determined
in the labour market in which individuals offer their labour up to the point at which their
marginal disutility to work equals the real wage paid. At the same time, firms hire until
labour’s marginal product equals the real wage they have to pay. While a nominal wage
is contracted in the labour markeg, it is the real wage that counts for production and la-
bour supply decisions. This real wage is determined by the nominal wage and the price
level which is set via a quantity equation by the central bank.

As individuals anticipate the central bank’s policy stance and at the same time want
to achieve a certain real wage for their work, they will adjust their nominal wage demands
in a way that after the central bank’s monetary policy actions the real wage remains un-
altered. Only if they are surprised by the central bank’s monetary policy, the unanticipated
change in prices will transitorily alter real wages and consequently employment and out-
put. However, it is not possible to exploit this mechanism for macroeconomic policy in a
systematic way as individuals will rationally anticipate the central bank’s actions.

Thus, inflating the economy does not yield long-lasting improvements in output or
employment. In such a world, all remaining unemployment is voluntary or due to some
institutional labour market features which keep nominal wages from adjusting downwards
so that real wages fall and employment increases. One possible barrier to downwardly flex-
ible wages and thus full employment could be unions which collectively bargain for wages,
using their market power to achieve a real wage which is above a level compatible with full
employment (Burda/ Wyplosz 1997: 150).

For monetary policy, this view of the world yields the conclusion that all a central
bank should do is maintain a low and stable rate of inflation. As monetary policy leaves
output and employment unaffected in both the medium and the long run, the central
bank does not have any responsibility for unemployment or growth. Moreover, as politi-
cians might be inclined to inflate to reap short-term gains from a temporarily lower rate
of unemployment, control over monetary policy should be given to some independent
central bank, preferably headed by a central banker who has a strong distaste for inflation
(Rogoff 1985). Since economic agents rationally expect the anti-inflationary stance of such
an independent central bank, they adjust their inflation expectations downwards. Reducing
inflation thus comes without any real costs, an independent central bank just yields more
macroeconomic stability quasi as a »free lunch« (Grilli et al. 1991).

Adding some wage or price stickiness to this model renders possible that demand falls
short of supply in the short term, thus causing transitional unemployment (e.g., Fischer
1977, Taylor 1980). In those settings stabilisation policy by the central bank can be benefi-
cial as the central bank can dampen short-term fluctuations.

However, in the long run the central bank cannot influence output or employment.
Moreover, while there might be some preference by the society for the central bank to sta-
bilise output in the short term, there is no necessity to do so. In the AS-AD-world as well
as in the New Classical world or in extensions of the world of monopolistic competition
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(Blanchard / Kiyotaki 1987), the economy will find back to full employment even when a
passive central bank does not react to a negative demand shock: in these models, aggre-
gate demand is a function of real money balances. Any shortfall of aggregate demand be-
low aggregate supply leads to a fall in prices, which in turn increases real money balances.
These increased real balances push up aggregate demand until equilibrium is reached again.
While a deviation of aggregate demand from aggregate (equilibrium) supply is possible in
the short term, it is not possible in the long term.”

When these models are extended by monopoly unions, unions have responsibility for
unemployment. Their monopoly power tends to push wages above the full employment
wage. By restraining wage demands, they can lower real wages, thus making employing
an additional unit of labour at the margin more profitable, which in turn leads to higher
employment. For the unions, there is thus a pay-off between high real wages and high em-
ployment. Consequently, it is the central bank which is responsible for price stability while
the unions can be blamed if full employment is not reached.

The question how unions and the central bank interact given this distribution of re-
sponsibilities is further elaborated in recent contributions following the seminal work of
Hall/ Franzese (1998). Soskice/Iversen (2000) and Coricelli et al. (2000) (SICCD there-
after) construct a model of monopolistic competition in which unions consciously make
use of the possibility to trade wage restraint for higher employment. Aggregate demand is
again a function of real money balances in those models. When faced with a non-accom-
modating central bank which does not try to influence employment, but keeps the nom-
inal money supply at a given level, the unions can increase aggregate demand and thus
employment by wage restraint. With lower wage demands,’ the price level falls, thus in-
creasing real money balances. These higher real money balances translate into higher ag-
gregate demand, output and employment.

3. Dropping Real Balances from the Demand Function

Central to the idea of an economy returning to equilibrium by itself as well as the notion of
unions being able to increase aggregate demand by their wage demands is the assumption
of aggregate demand being a function of real money balances. However, while the assump-
tion of a relevant real balance effect is element of many textbook macroeconomic models,*

2 In this respect, newer models like Clarida et al. (1999) or Romer (1999 and 2000) differ from the
older textbook models. As in these models real balance effects do not exist, the central bank has to be ac-
tively stabilising the economy in order to keep it from spiralling into accelerating inflation or deflation.
3 In fact, Soskice/ Iversen (2000) build closely on Blanchard / Kiyotaki (1987) so that workers also
produce. Therefore, their products sales price equals their wage. Coricelli et al. (2000) model firms
which maximise their profits and hire workers according to their maximisation result.

4 It should be noted that some very recent contributions such as Romer (1999), Romer (2000) or
Clarida et al. (1999) completely drop the real balance effect as mechanism of monetary policy trans-
mission (see below).
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its theoretical foundations are highly problematic.’ In standard models such as AS-AD or
the New Classical approaches, real balances influence aggregate demand via two channels:
first, as real balances are part of the private sector’s net wealth, and consumption is a func-
tion of net wealth, consumption increases with increasing real balances (Pigou effect). Sec-
ond, when individuals suddenly face higher real balances than they would hold in equi-
librium, they start reallocating their assets. They will start buying bonds against their money
holdings, which will drive down the interest rate. Lower interest rates then translate into
higher investment demand (Keynes effect).

Thus for the Pigou effect to work, money needs to be net wealth for the private sector.
For the Keynes effect to work, the money supply has to be set exogenously. Both assump-
tions are questionable on institutional and theoretical grounds. In the Euro area, high-pow-
ered money comes into circulation when banks grant credit to their clients and have thus
to borrow money from the European Central Bank (ECB). An increased money stock al-
ways comes with equivalently increased liability of some private party. In consequence, with
changes in the price level the net wealth position of the private sector remains unchanged: as
the money stock is backed by the same amount of private sector liabilities to the central bank,
private sector debt increases at the same time and by the same amount as does gross private
sector wealth. Thus, private net wealth does not change with changes in the price level.®

A counter-argument could be that in some advanced economies such as the United
States, the central bank purchases government bonds in its conduct of monetary policy.”
In this case, a large part of the circulating money stock is thus backed by government debt
in the central bank’s balance sheet. One could thus argue that a fall in the price level would
increase the real value of the private sector’s money holdings without increasing the pri-
vate sector’s liabilities. But even for money backed by government debr it is questionable
if a Pigou effect can be at work. If Ricardian equivalence holds and thus the private sector
does not get richer when the stock of government debrt rises, also a fall in the price level
would not increase net wealth: the real value of government debt outstanding would rise
exactly by the same amount the real value of money in the individuals’ portfolios increases.
The net effect would be zero.

The fact that money comes into existence when commercial banks borrow from the
central bank also calls into question the notion of a Keynes effect when prices change. In
standard textbook models, the real value of money available for credit in the economy in-
creases with a falling price level. However, as in reality the money stock is not exogenously
fixed, and money is created as a reflex to credit demand, one can assume that the money
stock moves proportionally with the price level: as households and firms need credit in

s This section’s arguments are in line with much of Post-Keynesian work on endogenous money,
e.g. Moore (1989) or Wray (1990). For more on the discussion of the possible relevance of real bal-
ance effects, see Dullien (2004a: chapter 3).

6 Of course, one could argue that there is a liquidity effect due to different maturities of money
and debts. However, as Dullien (2004a: 60 fI.) shows, this effect can only be expected to be extremely
marginal and will thus have no real effects on economic activity.

7 'The ECB usually does not buy any debt securities on a definite basis.
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order to conduct rea/ investment or to consume more in 7ea/ terms, they will demand ac-
cordingly less credit when prices are falling (Betz 2001: §8 fI.). For those firms and house-
holds who are credit-constrained, the banking sector will change the nominal credit volume
with a changing price level. With all prices decreasing, also future nominal household or
firm earnings will decrease. The banks will lower their nominal credit ceilings. The oppo-
site is true for rising prices. As expected future nominal cash-flows increase, credit ceilings
are raised. As neither banks nor firms live under money illusion, the real credit constraint
does not change when the price level changes.

These problems with real balance effects have led to a recent trend away from mod-
els which rely on the real balance effect as a mechanism of monetary policy transmission.
Romer (1999 and 2000) as well as modern literature on the efficiency of monetary poli-
cy rules building on New Keynesian models as presented in Clarida et al. (1999) use the
short-term (real) interest rate as the way monetary policy affects the real economy and
drop real balances completely from the picture. This path is followed by the model pre-
sented in the next section.

4. A Baseline Model Without Real Balances

The model used in this paper builds on the formulation of Dixit/ Stiglitz (1977: chapter 8),
Blanchard / Fischer (1989) and Blanchard/ Kiyotaki (1987) as also used by Soskice/ Iver-
sen (2000) and Coricelli et al. (2000). Especially the derivation of the demand function
a single firm faces for its products remains essentially the same as in Blanchard/ Fischer
(1989: chapter 8) or in the predecessing work of Dixit/ Stiglitz (1977). Instead of having
worker-producers who directly provide the economy with their products as in the early
Blanchard contributions, a profit-maximising firm is modelled following Coricelli et al.
(2000). Consequently, there is not only a price for the single product sold (which the worker-
producer would then receive), but also an explicit nominal wage paid to workers employed
by the single firms.

What is different from these standard models, however, is the introduction of a capital
stock and a different formulation of aggregate demand. While in the standard models of
monopolistic competition the only input entering the production function is labour, the
single firm in my model chooses both capital and labour employed. Moreover, while in the
original formulations aggregate demand depends on real balances /%, the model presented
here does not incorporate this chain of causation. Monetary policy thus does not work by
changing the money supply M, but by setting the rate of interest. This rate of interest then
leads firms to change their decisions about capital input, which leads to a higher capital
stock on the supply side and to higher investment demand on the demand side.?

8 In equilibrium, investment demand changes with the capital stock as more replacement invest-
ment is necessary. In disequilibrium, changes in the equilibrium capital stock lead to changes in net
investment.
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The economy is composed of # monopolistically competitive firms, each producing
a good 7 given a simple Cobb-Douglas-production function. Labour N, and capital X,
are the two input factors of firm 7. In addition, some technological level 4 also enters the
production function as Hicks-neutral technological progress:

9, = ANPK] "0 <a <1. ®

The firms’ demand functions are derived from maximising an individual consumer’s CES
utility function.” When assuming that the same preference for variety holds for all demand
components (consumption, government consumption), each firm is thus confronted with
a (real) demand function y,” for its output™ being a function of the price of its good P, the
price level P, the number of goods 7 which are produced and enter the individuals’ CES
utility function, the (absolute value of the) elasticity of demand facing the individual firm
7 (which is also the constant elasticity of substitution in the CES utility function)" and
the aggregate nominal demand Y (which will be specified more in detail later on):

Lz

Ji = P P )

n

As standard in models of monopolistic competition, for a stable equilibrium to exist, > 1
must hold (Blanchard/ Fischer 1989: 377). The aggregate price level is given by:

n I n
Z lPKI—r]) — lz PK]—'V])
o ni=

1

T

P =

. ()

For the long-run equilibrium, each firm chooses its capital stock and its employment per
unit of output so that unit costs #c, are minimised given the capital costs (interest rate i
it has to pay on the nominal capital employed™ plus the technical rate of depreciation ¢)
and the wage W, the single firm has to pay:™

minuc, =W,
I(I?Nt

i]+P[6+z”(}[£]. @)
Ji Ji

9 AsHeijdra/van der Ploeg (2002: 362 ff.) show, the distribution of income on different types of
goods can be separated from the question how much an individual consumes. Thus this approach is
compatible both with the assumption of a Keynesian as well as a classical consumption function.

10  Blanchard/ Fischer (1989: 376 ff.) show how to derive this demand function from the consum-
ers’ maximisation decisions. See also Dixit/ Stiglitz (1977) or Blanchard / Kiyotaki (1987). As the exact
functional form does not add to this paper, it is omitted here.

1m  Note that all firms are faced with the same elasticity of demand 7.

12 Alternatively, this interest rate might represent the opportunity costs for not investing in some
financial market asset.

13 Again, for making the system solvable, the rate of depreciation is assumed to be constant.

14  Note that we have to multiply the real capital stock K, by the price level P in order to get the
nominal capital stock and to be able to add nominal capital costs to nominal wage costs.
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For simplicity, it is assumed that the central bank can set the interest rate i~ Using (1)
as a constraint, (4) yields capital and labour employed in equilibrium per unit of output
produced:”

G

Kty e ;

4

N1 p) 6+ e
= || e ©)

L4 (1—a)
Equilibrium unit costs #c; are given by:

* * Al—a
uc' =W, N, +p[5+z-K] K :lplfﬂvyjﬂ(‘er—’)P‘ ()
Vi Vi a’(l—a)™

Given the unit costs in this cost minimum equilibrium, the single firm in a second stage
maximises its profits II, by choosing the price for its product P, given the general price
level and the demand function it faces. The firm then produces as much as is demanded
for the price it asks:

a1, = [ a7 ®
1(P)"Y”
=D —uc|—|=%| —.
B —u n[ P] - (9)
Maximising yields:
P = S/ uc;. (10)
(1=m)

When all firms are faced with the same wage level W and the same technological condi-
tions (expressed in a similar total factor productivity A and similar share of labour in the
Cobb-Douglas production function & among all firms), all prices £, are necessarily iden-
tical. We can thus solve for all prices and the general equilibrium price level P* by substi-
tuting (6) and (5) as unit costs (7) into (10):™

l-a

S ) L
PP=P=.=P=A" W
1-7) al—a)"

(11)

15 Details about the mathematics will be made available on the author’s website at the moment
of publication of this article.

16 This price level can be interpreted in the tradition of Keynes (1930), Riese (1986) or Collignon
(1999 and 2002) as an interest rate-related mark-up over wage costs.
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Thus, the price level is proportional to the nominal wage level. The assumption of a uni-
form wage level is not as restrictive as it seems at first sight: a uniform wage level would
either be the result of a monopoly trade union bargaining for wages in the whole econo-
my or of a completely flexible (that is atomistic and friction-free) labour market in which
free movement of labour would guarantee that wages in a single firm do not deviate from
the market wage W."”7

The real wage per unit of labour employed is given by:

w:K:aAi[—ln] —(1*0‘);. (12)
=) (§+iF]"
Real profits per unit of production are given by:
1 :1—1—77[04-1—(510;(]. (13)
Py -1 O+i

Thus, the real wage and real profits per unit become independent from the nominal wage.
The argument behind this seemingly startling result is that firms set their prices as a mark-
up over nominal costs as derived from their profit-maximising decision in goods markets
with imperfect competition. A fall in the nominal wage level lowers costs for all compa-
nies in the market. Thus, each firm is not only faced with lower costs of production, but
also with competitors who are able to lower their prices. Consequently, they will cut their
prices until they have adjusted their mark-up to the equilibrium value at which real wages
and real profits per unit will not have changed.
With all prices being identical, (2) simplifies to:

y, == (14)

Equilibrium capital K and labour V] employed in each firm is given by multiplying capi-
tal (5) and labour (6) per unit of output by the firm’s actual production (14):

« « D
P Lo o)
nA\P) (6+i[a” P
1-a 6+ K lflxal—(y D
N L[i] P+i] oy a6)
nA\W 1-«a) P

At first sight, these results are not very startling yet: as standard also in neoclassical models,
the higher real wages, the more capital and the less labour are employed per unit of out-

17 It should be added that this model abstracts from different kinds of labour or different qualifi-
cations among workers.
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put. The higher the rate of interest, the less capital and the more labour are employed per
unit of output. The results also embody Keynes (1936: 135) notion of marginal efficiency of
capital: the firm employs an additional unit of capital if the proceeds from selling the addi-
tional production are at least equal to the cost of employing the additional unit of capital.”

However, when we remember that the price level is proportional to the wage level
(11), we see that the choice of the individual capital stock and employment becomes inde-
pendent from the nominal wage.

4.1 Macroeconomic Aggregates

Aggregating the firms’ capital stocks and employment and substituting (11), the aggregate
equilibrium capital stock K™ and aggregate equilibrium employment level N™ are thus:

. l1-n|l-a Y”
e[S &
N 17% §+K17% D
N =|—1 [, ’ ]H r 18)
1-n) A(Q—-«a)" P

So far, this result also holds when we use an aggregate demand function with real money
supply */» as an argument. In this case (and with an exogenously set /), unions could
actually increase employment by lowering their wage demands. Lower wages would trans-
late into lower prices via (11) and higher real balances. As higher real balances then would
lead to higher demand, employment and output would be higher than before. The direct
link proclaimed in the models of Soskice and Iversen (2000) and Coricelli et al. (2000)
from lower nominal wage demands to higher output when the central bank is not active
would still be intact.

However, as I have argued above, a significant real balance effect cannot be expected
to work in the real world. Instead, one should include income flows from wages and prof-
its as well as investments derived from the firms’ individual decisions into the aggregate
demand function. The part of consumption which depends on income is modelled as a
constant share ¢ of the wage bill.” Such a consumption function could be interpreted in
two ways. First, it could of course be interpreted as a standard Keynesian demand func-

18 Note that the proceeds from one additional unit are less than the sales price, as for a firm fac-
ing monopolistic competition the supply of an unit of production drives down not only the marginal
price it gets for its goods, but also the price for all other units produced.

19  The basic results do not rely on the assumption that in this model all profits are saved and only
part of the wage bill is consumed. One could easily solve the model for the classical saving hypothe-
sis, thus setting ¢ to 1. In this case, the multipliers would just get a little larger. Just the same, it is
straightforward to assume that also profits are to a certain extent consumed. As is shown on the au-
thor’s website, the multiplier in this case gets a little more complicated, but output and employment
still are not functions of the nominal wage level.
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tion. Second, it could be interpreted as a special case of the permanent income hypothesis:
If — as in this model — there is no natural tendency to any specific employment equilibri-
um, one could argue that the individuals assume any actual income as a likely permanent
income. In this case actual and permanent income would be the same, and consumption
would be a share of permanent income.*

Investment demand is derived from the fact that firms maximise their profits by var-
ying labour and capital input and thus production of their product. Given the demand
conditions, firms will aim at some equilibrium capital stock. For given demand conditions
and given nominal wages, firms will employ more capital the lower the interest rate i*. As
soon as they have attained this capital stock, they will only invest the exact amount neces-
sary to replace depleted capital stock. In equilibrium, investment demand is thus exactly
equal to the depreciation of the capital stock employed.” In situations in which the equi-
librium is not yet reached, there is also some net investment bridging a share £ between
the actual capital stock K and the desired equilibrium capital stock K*.** Real capital de-
mand is thus a function of the interest rate /“ which is set by the central bank. As capital
is a real variable, to deduct nominal demand, we have to multiply investment demand by
the price level 2. Finally, we will allow for one further autonomous* real demand com-
ponent 94, i.e. autonomous consumption demand:

Y? = eN'W + EP(K* — K)+ 6PK + PyP. (19)
For the equilibrium case K = K, this simplifies to:
Y2 = eN'W + 6PK* + PyP. (20)

Substituting (19) into (18) yields an equilibrium aggregate real output for the whole econ-
omy as well as an equilibrium aggregate employment being independent from the nomi-
nal wage level:

. U
y = e (21)
n+(1-mn) (fa + (;sm))

20 This would fit well with the empirical fact that many macroeconomic variables including output
and consumption are often found to behave rather like a random walk than like a stationary variable
as has been shown by Nelson/Plosser (1982).

21 This model abstracts from steady state growth and thus from autonomous investment.

22 The fact that firms do not invest at once as to meet their desired capital stock can be explained
cither by technical factors limiting the amount of capital adjustment possible in one period or by ad-
justment costs (Romer 1996: 348 ff.).

23 Remember that in this model it is assumed that one unit of investment has the same composi-
tion of the single firm’s products as one unit of consumption.

24  Not being a function of current income.
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) —nfo -+ "
=n) 4t =)™ |=n+(n— 1)(ca + —f;;;f;)

N = y(? . (22)

Both output and employment are proportional to autonomous demand. However, the re-
spective multipliers differ both in form and in the way they depend on other parameters.
While output clearly increases with lower interest rates, the employment effect of a change
in interest rates is ambiguous due to the fact that a substitution between capital and la-
bour takes place depending on the level of nominal interest rates #*. This mechanism will
be covered more in detail in section 4.2.

4.2 Interpretation

These results are quite interesting. First, it has to be noted that the price level (11) is propor-
tional to the wage level. In addition, the price level is a positive function in the nominal in-
terest rate. The higher the interest rate ceteris paribus, the higher are also prices. This conclusion
might at first be startling (as higher interest rates are used by central banks to fight infla-
tion), but is only a result of the fact that higher interest rates in this model translate into
higher capital costs for the single firm.” Additionally, the higher the elasticity of substitu-
tion between different products, the lower the price level. As the elasticity of substitution
can be interpreted as the inverse degree of the firms’ monopoly power (Blanchard / Giavazzi
2000), this is easily explainable: the higher the degree of monopoly power, the higher are
monopoly profits and the higher is thus the mark-up over wage and capital costs.

With prices proportional to nominal wages, real wages are independent from nominal
wages. As the firms’ maximisation leads to price setting as a mark-up over nominal costs,
variations in the nominal wage do not change the real wage level. Instead, real wages are
a function of the technological parameters A, 6 and «, the monopoly power 7 and the
interest rate. For the real wage and the profit per unit of production, the influence is as
expected: a higher weight of labour in the production function increases real wages and
decreases real profits per unit of production. Higher interest rates translate into lower real
wages and higher unit profits.

With the real wage being independent from nominal wages, outpur and employment
are not functions of the nominal wage level. Instead, both output and employment are only
functions of the structural parameters of the production function, the technological pro-
gress and the elasticity of substitution of the single goods (which can be interpreted as some
measure of monopoly power), the interest rate, the rate of depreciation and autonomous
demand. Employment is proportional to output and, in addition to being a function of
output, itself a function of the degree of monopolisation as well as the capital costs. The
higher the capital costs, the more labour is used to produce a single unit of output and

25 This is much in line with the recent findings of Barth/ Ramey (2001) who proclaim a cost chan-
nel of monetary policy transmission.
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the less capital is used. Thus, with higher interest rates, production becomes more labour-
intensive. In a similar way, the higher the degree of monopoly power, the less capital-inten-
sive is the production which takes place. Consequently, employment per unit produced
is a positive function of 7). However, this increased employment per unit produced stands
against the fact that overall output is reduced when interest rates are higher as well as with
a higher degree of monopoly power. Higher interest rates translate into a lower aggregate
capital stock and thus lower investment demand. A higher degree of monopolisation low-
ers real wages and thus the workers’ consumption demand.

In the world of this article’s model, unemployment could persist even if there was a com-
pletely competitive labour market. Even if nominal wages started to fall as soon as employ-
ment V" was below some full employment level V, this would not lead to an increase in
employment or output: the fall in nominal wages would lead to a proportional fall of the
firms’ costs as well as their competitors’ costs. Given the assumption of imperfect compe-
tition, firms would try to hold their mark-up constant, thus leading to a proportional fall
in prices. All real variables would remain unaltered. The dynamics of nominal wages with
different labour market set-ups are analysed in more detail in section s.

This article’s model is thus in strong contrast to the neoclassical synthesis usually taught
in undergraduate courses as well as to the SICCD models mentioned earlier: as the price
level in neoclassical textbook models is determined by a quantity equation (in contrast to
the microeconomically founded price setting of this article’s model), a variation of the
nominal wage also leads to variation in the real wage in the same direction, thus causing
changes in output and employment. In the SICCD world, a different mechanism leads
to higher employment when nominal wages fall: while prices in Soskice/Iversen (2000)
would adjust to a fall in nominal wages very much the same way as in this paper’s model,
a change in output and employment is only brought about by a consequent increase in
real balances. With constant nominal money holdings the fall in prices leads to an increase
in real balances, thus inducing higher aggregate demand. As this article’s model does not
include real balances, this adjustment mechanism is ruled out.

Moreover, in our model, a higher degree of the firms monopoly power (expressed in a
lower elasticity of substitution ) ) decreases real wages and aggregate output.* The relationship
between 7 and the real wage is straightforward: as a lower 77 means a higher mark-up over
nominal wages and nominal capital costs, it also translates into workers receiving a smaller
share of output. The relationship between output and the degree of monopolisation is a little
more complicated: as a higher price level also increases the price for capital goods, it lowers
the capital stock employed and consequently the equilibrium demand for investment goods.
Consequently, less goods are both produced and demanded, leading to a lower output.

From this result interesting policy conclusions can be drawn: if product market de-
regulations lead to a fall in the firms’ monopoly power, they increase output and real wages.
While all attempts to increase output by lowering real wages via a cut in nominal wages
will fail in this model, measures to increase 7 might prove highly successful. Interestingly,

26 For details on the partial derivatives, see appendix A. 4.
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in this case, higher real wages coincide with higher output. However, this is not a result
of causality: increases in nominal wages in order to get higher real wages would be as fu-
tile as attempts to cut real wages by cutting nominal wages. Instead, a lower mark-up in-
creases both investment and real wages.

Finally, as the interest rate influences the amount of capital employed, both supply and
demand of goods rise with lower interest rates: with a larger capital stock per worker, produc-
tivity and output per capita are higher. At the same time, a higher capital stock needs higher
equilibrium (gross) investments to sustain, thus increasing aggregate demand. Lower in-
terest rates thus lead to higher output in this setting.

The fact that some kind of substitution between labour and capital takes place at the
firm level leads to somewhat ambiguous results as to how changes in the interest rate trans-
late into changes in employment, because two effects with different signs appear: a substi-
tution effect, lowering unemployment, and a demand effect, increasing unemployment.
On the one hand, lower interest rates lead to a substitution of labour against capital on the
firm level. At the same time, demand increases as real wages increase and the equilibrium
capital stock per unit of output gets bigger, thus leading to a higher investment demand.
At low interest rates, the demand effect is larger than the substitution effect. At very high
interest rates, on the other hand, the capital stock is already very low. A variation here does
not bring much variation in the demand of investment goods to replace depreciated capi-
tal. Here, the substitution effect is bigger than the income effect, lower interest rates here
would lead to lower employment.

Differentiating (22) with respect to the interest rate / and solving shows that the em-
ployment effect of lower interest rates is positive as long as

e 6((7771)50571)

2
N —nca + ca (3)

holds. Unfortunately, the interpretation of this term is not trivial. Partial differentiation
shows that the right hand term is a positive function in ¢, ¢, 77 and 6. This can be explained
as with an increase in any of these parameters, the amount by which an additional unit
of capital employed increases aggregate demand increases: with less monopoly power, real
wages are higher, thus consumption increases more strongly when employment raises. The
same is valid for a:: with a higher weight of labour in the production function, the effect
of an increase in aggregate demand on the real wage bill and thus on aggregate consump-
tion is higher. For ¢ and ¢ the argument is that higher parameter values lead to a higher
increase in aggregate demand for any given increase in the capital stock.

However, for a wide range of plausible parameter values, the interest rates observed
in the real world are clearly in the range in which an increase in interest rates would lead
to a fall in employment: assuming that 7 is in the range of 20, a around 0.7, § around

27 This combination between « and 77 would mean that although the weight of labour in the pro-
duction function is 0.7, an often assumed value (Romer 1996: 22), labour would only earn roughly
65 percent of the production.
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0.2, interest rate increases up to roughly 20 percent would lead to a decrease in equilibri-
um employment. For the rest of this paper, I will thus assume that the parameters are in a
range such that a cut in interest rates actually also leads to an increase in employment.

The conclusion that employment and output are independent from the nominal wage
level would explain why unit labour cost increases below inflation and target inflation in
Italy, France or Germany during parts of the 1990s did not lead to a significant increase in
employment. In a closed economy as depicted in this model, cutting nominal wages does
not create employment as aggregate demand falls with falling costs and firms are not able
to demand the same prices for their products as they used to before the change in wages.

This is a conclusion completely at odds with macroeconomic textbook models: while
it is usually not disputed that a cut in wages also diminishes workers’ consumption de-
mand, real money balances in standard models do the trick to increase aggregate demand
when wages are falling. Lower wages and prices lead then to an increase in private wealth
which translates either in higher consumption demand (via the Pigou effect) or into higher
investment demand (via the Keynes effect).

In the model presented here, real balance effects do not exist. A cut in nominal wag-
es thus dampens directly and proportionally nominal demand. As all firms are faced with
both lower costs and a shifted nominal demand curve, they cut their prices until their
profit maximum is reached. In this new equilibrium, real variables have not changed. Only
prices have adjusted.

s. The Labour Market and Wage Dynamics

So far, we have not analysed wage setting in detail. In the section above, it was just stated
that both in a highly competitive labour market and in a labour market with centralised
wage setting, the wage level W would be uniform across firms. However, as we know from
equation (11), even though the nominal wage level W does not influence output and em-
ployment, nominal wage dynamics are central for understanding inflation dynamics. This
section will therefore try to explain how wages develop in a world without the real balance
effect. To this end, I first take a look at a situation in which a perfect neoclassical labour
market exists. In a second step, I show how a setting with a single large, strategically act-
ing wage setter changes the picture.

5.1 Theoretical Considerations: A Neoclassical Labour Market

In a standard neoclassical or textbook atomistic labour market, there is a natural rate of
unemployment which is equivalent to the non-accelerating inflation rate of unemployment
(NAIRU). Whenever actual unemployment rises above the NAIRU, labour supply exceeds
labour demand. Consequently, nominal wage increases start to moderate. When actual un-
employment falls below the NAIRU, excess demand for labour triggers rising nominal wage
increases (Romer 1996: 225 fI., or Blanchard / Fischer 1989: 544). Figure 1 (p. 294) illustrates
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this concept. Unemployment below U, leads to accelerating wage increases, unemploy-
ment above U, to decelerating wage increases.”

Figure 1: Wage Increases and Unemployment in an Atomistic Labour Market
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Adding such a labour market to the model presented in this paper would not change any
of the conclusions from the last section. However, such a labour market would provide
significant instability to the system. As falling nominal wages do not help to bring unem-
ployment back to U,,;,,» any shortfall in demand would finally turn into a deflationary
spiral. Such a system would not show any tendency to stabilise itself. Instead, monetary
and fiscal policy would have to take on an active role and keep aggregate demand exactly
at the point where unemployment equals the NAIRU.”

It is interesting to note that in such a system increased rigidities in the labour market
can help to stabilise the system. The quicker the overall wage level reacts to deviations of
aggregate demand from the level at which unemployment equals the NAIRU, the easier
the system might experience high inflation or deflation. However, the speed at which wages
adjust depends critically on labour market rigidities: the less frequent for example wage
readjustments, the smaller the danger for the system to spiral into deflation or inflation.

28 I am well aware of all the methodological problems of the NAIRU concept as described in Gal-
braith (1997) and other contributions of the Winter 1997 issue of the Journal of Economic Perspectives
or which have recently been voiced by Beyer/ Farmer (2002). See Carlin/ Soskice (1990) for the dif-
ferences between NAIRU and Natural Rate concepts.

29 In reduced form models such as in Clarida et al. (1999), monetary policy actually takes up this
role as embodied in the monetary policy reaction function.
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5.2 A Monopoly Union

The picture changes completely when a monopoly trade union is setting wages for the
whole economy. In standard theory, there would still be a single point NAIRU with a mo-
nopoly union. By pushing for higher nominal wages, the union could influence real wag-
es and unemployment (Burda/ Wyplosz 1997: 150). The case why a union cares about its
members’ real wages is clear-cut. Real wages translate into union members’ higher personal
incomes and thus higher utility. There are several reasons why a union might also care
about unemployment. First, in countries with developed unemployment or welfare systems,
there exist costs associated with higher unemployment. If these costs are financed either by
general or payroll taxes, unions have an interest in keeping them low. Second, as Blanchard /
Summers (1987) note, a fall in employment might also lead to a fall in union member-
ship. Union leaders should fear such a development as they would lose power and revenue.
Third, higher unemployment increases the union members’ risk to get unemployed. This
risk lowers their respective utility and they can be expected to push their leaders into car-
ing about unemployment as well.

A rational monopoly union would thus take into account if its wage demands increase
unemployment and choose an optimum level of unemployment and real wages. According
to standard theory, the union would use its monopoly power to push for somewhat high-
er wages than in the atomistic labour market case, accepting unemployment above the
NAIRU in an atomistic labour market. However, if a shock to aggregate demand leads
to unemployment rising above that threshold, it would be rational for the union to take
back its wage demands to get unemployment back to that optimum. If increased aggre-
gate demand would push unemployment below that point, the union would increase wage
demands to find its optimum.

In this paper’s model, however, the wage level set by centralised wage bargaining W
does not influence employment or the real wage. Different from the argumentation in
the models of Soskice/Iversen (2000) and Coricelli et al. (2000), there is thus no reason
for unions restraining their wage demands in order to increase employment. At the same
time, there is no reason for unions to push for generally higher nominal wages to improve
their real wage position. Thus, the monopoly union should be completely indifferent to
the nominal wage level. As long as wage bargaining structures (and thus the union’s mo-
nopoly to bargain for wages) remain stable, there are multiple equilibria of stable wage
inflation and unemployment: price stability is thus compatible with a wide range of un-
employment.

This does not necessarily mean that stable prices are compatible with every level of
unemployment. From a certain unemployment rate downwards, there might be real short-
ages in the labour market. A single firm looking for workers might just offer them higher
wages or non-monetary benefits above centrally bargained wages in order to lure them on-
to its payroll. The rate of wage increases would accelerate.

Similarly, from a certain rate of unemployment upwards, it could be hard to uphold
union monopoly power. A small union bargaining wages for a single firm or even a small
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group of firms is able to increase employment in its constituency at the expense of the
rest of the economy by cutting its nominal (and given that the price level is determined
by the average wage its real) wage. If unemployment gets too pressing, there is the danger
that unemployed try to price themselves back into the market via this mechanism. Mo-
nopolised wage bargaining would break down. Thus, from a certain point of unemploy-
ment upwards, wage increases would decelerate.

Figure 2: Wage Increases and Unemployment in a World With a Large Wage Setter
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Figure 2 illustrates this argument:** In the range between U, and U,, there are multiple
equilibria for stable wage inflation. If unemployment falls below U}, labour market short-
ages lead to rising nominal wage pressure. If unemployment raises above U,, centralised
wage setting structures might endogenously break up. However, as nominal wages do not
change anything in aggregate employment, the change in bargaining structures would not
lower unemployment.

In a setting of highly coordinated wage bargaining, unions can be expected to behave
similarly to monopoly unions. With the union setting the wage contract closely followed
by the rest of the economy knowing that changes in the nominal wage level neither trans-
late into real wage increases (neither for their members nor for the other unions’ members)
nor into changes in employment, this single union will behave as a monopoly union.

30  DPlease note that the NAIRU curve in the figure has to be interpreted as the original Phillips
(1958) curve: The causality runs from a certain level of unemployment to an acceleration or decelera-
tion of wage increases, not vice versa.
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5.3. Empirics: Euro Area vs. the United States

For the Euro area, it can be argued that wage bargaining is implicitly quite co-ordinated,
even if not centralised or formally co-ordinated. Soskice / Hancké (2002) argue that in the
important core countries of EMU such as France, Germany, the Netherlands and Belgium
(but not necessarily Spain or Portugal), wage setting has converged towards agreeing on
wage increases in relation to the changes in relative competitiveness of main trading part-
ners. Belgium has an explicit law to this extent. The Dutch unions for a long time have
taken German wage developments into account. According to Soskice / Hancké (2002), in
France a decentralised wage setting mechanism which is centred around a few large firms
exposed to foreign competition acts de facto as a centralised wage setting taking into account
the relative unit labour costs developments. As Germany is the biggest economy in EMU
and especially important in the export of tradable goods, these mechanisms lead to an im-
plicit co-ordinated wage setting for EMU in which the rest of EM U follows wage develop-
ments in Germany, even though empirically the adjustment process seems to be rather slow.

Wage bargaining in Germany, on the other hand, is traditionally highly co-ordinated,
even if not highly centralised. A single union for some region (usually the metal workers’ un-
ion™) negotiates the first contract of a wage round. The other districts follow that contract,
which then is closely followed by the rest of the economy with small corrections for the oth-
er sectors’ current and structural situation. If EMU wage bargaining is co-ordinated around
German wage bargaining, it is in fact co-ordinated around the German pilot contract.

This argument is not necessarily invalidated by the fact that German wage increases
have deviated downwards from the rest of EMU over recent years. One could argue that
Germany is still the reference with the other countries in the core of EMU experiencing
wage increases slightly above the German wage standard. Alternatively, one could argue
that deviations over a number of years from the German standard might be possible until
the loss of competitiveness forces countries back to that standard, as it has been the case
in the Netherlands after the economic slump after 2001. In both cases, German wages
would act as some kind of medium term wage anchor for EMU. However, if wage bargain-
ing in the core of EMU were significantly more co-ordinated than originally thought, the
NAIRU curve should be twisted as described above.”*

6. Conclusion: New Macroeconomic Responsibilities

So what does it mean for economic policy when there is a wide range of multiple equilibria
with stable prices but different rates of unemployment as it has been argued is the case for

31 In some recent instances, the chemical workers have taken the lead from the metal workers.
32 Unfortunately, as this reasoning implies the assumption of a stable policy environment (as ex-
pressed in stable monetary policy target and broadly unaltered labour market institutions), time se-
ries for the Euro area are too short to use rigorous econometrical methods to test our hypothesis.
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EMU? As the trade union is not able to influence employment with its nominal wage de-
mands anymore, it cannot be made responsible for unemployment. However, as the price
level is proportional to the wage level set by wage bargainers, unions are now responsible
for stable prices.

At the same time, the responsibility for output and employment shifts to the central
bank: which of the points in the range U, to U, is reached depends on aggregate demand,
which is influenced by the central bank’s interest rate. The central bank can opt for a low
employment or a high employment situation with stable prices. Thus, responsibilities be-
tween unions and central bank have switched in a set-up with strategically acting wage
bargainers compared to the standard textbook theory (see table 1).

Table 1: Responsibilities of Macroeconomic Actors

Textbook theory This paper
Wage bargainers Low real wages Low nominal wage increases
High employment Low inflation
Central bank Low growth in money supply High aggregate demand
Low inflation High employment

However, it would be overly simplified to blame the central bank alone for unemployment.
If we include short-run price rigidities into the above model, an increase in nominal wages
would temporarily lead to real wage gains when nominal wages increase, even though the
equilibrium real wage remains unchanged. In such a set-up, a monopoly union would have
an incentive to push for higher nominal wage increases. The central bank’s task would
then be to threaten through a potential increase in the interest rate to decrease output and
employment if the union should behave inflationarily. Such a threat can be expected to
work reasonably well as long as it is credible, as the trade union could only win tempo-
rarily, while the losses might be permanent. However, the central bank would have to be
able to communicate this threat to the trade unions. While this communication seems to
have worked reasonably well for the German Bundesbank (Hall/ Franzese 1998) because
there was a clear symmetry of national monetary policy and wage setting, it is unclear how
it works in EMU. While monetary policy is set at the supra-national level, wages are still
negotiated at national levels, even if they might be loosely co-ordinated between some of
the countries. Let alone for political reasons, the ECB would scarcely admit that it targets
German wages, even if German unions were central for EMU wage developments. Thus the
political set-up of EMU might at the moment contribute to the high unemployment.
The ECB’s task is further complicated by the uncertainty about how wage bargain-
ing works in EMU, especially in connection with the institutionalised macroeconomic re-
sponsibilities in EMU. The ECB has been given the primary objective of pursuing price
stability. This is also the standard by which the public will judge the ECB’s work. If infla-
tion would run strongly above 2 percent, the central bankers would be blamed for their
failure. The blame for unemployment, on the other hand, does not fall to the same extent
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on the ECB as the standard textbook’s distribution of responsibilities between macroeco-
nomic actors is ingrained in public conscience. Thus, it is only rational for risk-averse cen-
tral bankers to choose a point close to U, to be on the safe side.

Improved information exchange between wage bargainers and monetary policy mak-
ers as embodied in the EMU’s Macroeconomic Dialogue might help a little as it could al-
leviate the uncertainty and information asymmetry. However, as von Hagen/ Mundschenk
(2001) note, the wage bargainers in the Macroeconomic Dialogue themselves lack the pos-
sibility to enforce any possible commitment they make, as independent national and re-
gional unions finally make decisions on wage contracts. Thus, even the dialogue by itself
is not very promising to alleviate unemployment in EMU.

A. Mathematical Appendix

The wage level W is uniform across all firms.

A.1 The Firm’s Maximisation Problem

Minimizing unit cost uc; by choosing the optimum combination of */, and "/, under
the constraint of (1) yields (5) and (6). Given this combination of labour and capital per
unit of production, the firm 7 maximises its profit:
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For the symmetric case of P = P, this becomes:
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A.2 Aggregate Demand and Output I: Only Workers Consume

Assuming that all of the firms’ profits and all interest incomes are saved, we get for nomi-
nal aggregate demand Y”, aggregate real demand y” and output y:
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Substituting (37) into (18) yields total aggregate employment:
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which can be shown to be positive for positive i* which fulfil
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p <5((7]71)ca71)
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Thus, in this range, a cut in the interest rate leads to increased employment.

A.3 Aggregate Demand and Output II: Entrepreneurs Consume

By subtracting the firm’s wage costs and capital depreciation from its revenue, we get the
profit for each firm (including interest payments):
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Aggregating for the whole economy yields for aggregate profits (including interest costs):
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Assuming that rentiers and entrepreneurs consume a share ¢;; of their income yields for
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Thus, only the multiplier changes. The basic notion that changes in the nominal wage do
not lead to changes in real output remains intact.

A.4 Degree of Monopolisation, Real Wages and Output

The elasticity of substitution in the consumers’ CES utility function 7 can also been inter-
preted as the inverse degree of the firms” monopoly power (Blanchard / Giavazzi 2000). A
number of interesting results can be concluded from this fact. It can be shown that both

the real wage and aggregate output increase with a fall in the degree of the firms’ monop-
oly power (an increase of 1):
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