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Introduction

The structure of collective bargaining differs dramatically among
advanced industrial socicties. In Japan, most organized workers
belong to company unions. If American employers had been
successful in the 1920s, most organized workers in the United
States would also belong to company unions. Instead, American
unions in the private sector are organized along a mixture of craft
and industrial lines with wages usually but not always set at the
firm level. In Germany, industrial relations are dominated on
the union side by sixteen industrial unions with jurisdiction over
blue-collar workers, white-collar workers, and even Civil Servants
within their sector. Wage-bargaining for each broad industry
occurs primarily at the regional level. In one way wage-bargaining
has been even more centralized in the Nordic countries of
Finland, Sweden, and Norway for most of the post-war period.
Centralized wage agreements negotiated by the national con-
federations of unions and employers have typically covered all
private-sector workers at the national level. In another way bar-
gaining in the Nordic countries is less centralized in that blue-
collar, white-collar, and professional union confederations bargain
separately.

In recent years, economists have begun to recognize that such
differences in the structure of bargaining may have important
effects on the outcome of labour negotiations and on aggregate
economic performance. Indeed, the extent to which bargaining
occurs by craft, by firm, by industry, or at the national level and
the consequences that follow has grown from a topic that con-
cerned mostly specialists in comparative industrial relations to

We draw hecavily on the rescarch projects *“Wage Formation and Unemploy-
ment’ at the Center for Rescarch in Economics and Business Administration,
Department of Economics, Oslo and ‘Comparative Institutions of Wage Bar-
gaining’ at the Institute for Industrial Relations, UCLA, Los Angeles. Most of
the paper was written while K. Mocne was visiting UCLA. We thank David
Ellison for bibliographic assistance. We have benefited from comments by
Asbjorn Redscth and the participants at the FIEF seminar in Stockholm.
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rco.o_:a an important issue in economics, political science, and
,_JCr.:.;omw during the past fitteen years. The main reason for this
,:Qr..mwoa interest in the structure of bargaining among scholars
c..:;_a@ the Nordic countries was the challenge posed by the
a:\,o_.mo:no of macro-economic performance among advanced
industrial societies since the mid-1970s. As different countries
~.r.,,€o:aoa to the same external shocks with very different com-
E:N..:o:m of unemployment, inflation, and real wage reductions,
much research has [ocused on national differences in the institu-
tional structure of collective bargaining, in particular on the
centralization of bargaining.

WNordic scholars have an additional reason to investigate the
economic impact of different bargaining structures. Not since the
1930s has the structure of bargaining in the Nordic countries been
i such flux. The systems of highly centralized bargaining that
have dominated wage-setting in Sweden, Norway, and Finland
since the Second World War have come under great pressure to
n_mn&.:_.m:xo in the 1980s. The biggest change has occurred in
Sweden where representatives of Swedish employers in the SAF
have underscored their opposition to centralized wage-setting by
&f:&:::m their capacity to bargain at the national level (Myrdal
1991). In all of the Nordic countries, the increased utilization
of proiit-sharing and other incentive schemes in compensation
packages as well as the greater importance of locally bargained
wage drift as a share of total wage growth have raised questions
concerning the ability of central bargainers to control wage
growth (Elvander 1988; 1989). Thus, the question of whether
unions and employers should seek to rebuild the post-war
centralized bargaining system or encourage the present trend
S,.,_E.mu greater decentralization is of immediate concern to
unions and employers in the Nordic region.

Answers to the question of how the structure of bargaining
mﬁno.? economic performance have proven to be highly contro-
versial. On the one hand, economists and, increasingly, policy-
makers share a belief in the superiority of decentralized price-
determination over all forms of centralized price-setting, whether
by governments or by collective bargainers. In labour markets, as
in other markets, competition and price- (i.e. wage-) flexibility
are considered to be good things. To the extent that centralized
bargaining reduces competition among workers and diminishes
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the sensitivity of wages to local conditions of demand and supply
in the labour market, the argument runs, economic performance
is impaired.

On the other hand, extensive cross-national research has linked
centralized bargaining with superior aggregate economic per-
formance along a variety of dimensions. The centralization of
bargaining first appearcd as an explanatory variable in studies
of strike frequency. As early as 1960, Arthur Ross and P. T.
Hartman observed that ‘the union structure most conducive to
the elimination of industrial conflict is a unified national move-
ment with strongly centralized control’ (1960: 66). More recent
studies by Douglas Hibbs (1978), Walter Korpi and Michael
Shalev (1980), and Martin Paldam and Peder Pedersen (1984),
among others, have reproduced Ross and Hartman’s finding.

Associated with low strike rates is a willingness to co-opcerate
with voluntary incomes policies. Bruce Headey (1970) was the
first to demonstrate the association between centralized bargaining
and the successful implementation of voluntary wage controls.
After surveying all instances of voluntary incomes policies among
thirteen Western democracies since the Second World War,
Headey concluded that union co-operation was contingent upon
two factors: (1) the participation of Left parties in government,
and (2) the centralization of wage-bargaining. More recent work
by Gary Marks (1986) using a larger set of countries over a
longer period of time reaches the same conclusion.

By the 1980s, some index of the centralization of bargaining,
cither standing alone or as a component of a broader index of
something called ‘corporatism’, was being widely used in studying
cross-national differences among OECD countries in the respons-
iveness of wages to rising unemployment and slowing growth
since 1974." The basic argument underlying most of this research

! Corporatism is a label much used in political science that eludes rigorous
definition. Philippe Schmitter (1974; 1977). who may be credited with introducing
the concept in modern social science, defined corporatism as a system of interest
representation that is dominated by a small number of encompassing, vertically
integrated, centralized organizations. Others, such a Gerhard Lehmbruch (1977;
1979), define corporatism in terms of an intermingling of private and public
realms with public policies being negotiated with private interest groups and
private decisions being subject to the intervention of public authorities. Yet
others. such as Peter Katzenstein (1985) or Newell and Symons (1987), include a
commitment by the unions to social harmony and co-operation with emplovers as
part of the definition.
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18 that the benefits of wage moderation are public goods to an
tmportant extent. In the words of the OECD: ‘unless wage bar-
gaining is highly centralized, individual unions can rationally
hope that an improvement in their real wages can be achieved
al the expense of profits and hence employment elsewhere in
the cconomy’ (1977: 159). Therefore, centralized bargaining
soderates union wage demands. In turn, real wage moderation is
widely viewed as the key for regaining low rates of unemploy-
ment and inflation and high rates of investment and growth. Thus
centralized bargaining is associated with superior economic per-
formance, usually measured in terms of unemployment and
inflation. Although the details differ, this is the basic conclusion
of numerous empirical studies: Mark Lutz (1981), Wolfgang
Blaas (1982), David Cameron (1984), Michael Bruno and Jeffrey
Sachs (1985), John McCallum (1983; 1986), Ezio Tarantelli
(1986), Charles Bean, Richard Layard, and Stephen Nickell
(19860), A. Newell and J. S. V. Symons (1987), Carlo Dell’ Aringa
and Manuela Lodivici (1990), Richard Jackman (1990), Richard
Jackman, Christopher Pissarides, and Savvas Savouri (1990), and
David Soskice (1990), among others. Thus either the conven-
tional economic wisdom in favour of decentralized wage-setting
is wrong when applied to unionized labour markets, or the
empirical studies are flawed.

Indeed. these empirical claims regarding the superiority of
centralized bargaining have been challenged. (Only the relation-
ship between centralization and the frequency of industrial conflict
remains uncontroversial.) Bernhard Heitger (1987) suggested
that the macro-economic benefits of wage-restraint are more than
offsct by the micro-cconomic costs of rigid (and, in Heitger’s
view. overly egalitarian) relative wages that centralized wage-
setting produces. Lars Calmfors and John Driffill (1988) and
Richard Freeman (1988) have argued that the relationship be-
tween centralization and economic performance is hump-shaped
rather than monotonic. In their view, countries with both very
decentralized wage-setting and highly centralized wage-setting
have done better than those in an intermediate position. Peter
Lange and Geoffrey Garrett (1985), Garrett and Lange (1986),
Alexander Hicks (1988), and Michael Alvarez, Garrett, and Lange
(1991) find that countries with centralized unions and social
democratic governments, as well as countries with decentralized
untons and conservative governments, have done relatively better
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than countries with one but not the other. Goran Therborn
(1987) goes further in arguing that only social democratic
governance matters as far as unemployment is concerned. The
empirical association of centralized bargaining and low unem-
ployment is a spurious result, according to Therborn, of the
high correlation of centralized bargaining and social democratic
governance.

Moreover, all of the empirical studies suffer from a number of
difficulties. The most notable problem comes from the measure-
ment of the. key independent variable: union centralization.
While there is consensus that wage-setting in Austria, Norway,
and Sweden is (or was in the case of Sweden) highly centralized
while bargaining in the United States and Canada is decentral-
ized, many countries are ranked quite differently in different
studies. Switzerland, to cite one example, is judged as highly
centralized by Bruno and Sachs (1985), moderately no:ﬁm:Noﬂ by
Headey (1970), and very decentralized by Calmfors and Driffill
(1988). The outstanding economic performance of Japan, <<.::
its system of enterprise unions, is often displayed as Emmo:.::m
strong evidence in favour of the advantages of decentralization.
Yet Tarantelli (1986), G. Brunello and S. Wadhwani (1989), and
Soskice (1990) claim that wage-setting in Japan is closely syn-
chronized and even centralized in an informal way. A different
problem is that few of the studies control for the Emco:oo. of
unions over wages. It seems more appropriate to view the United
States in the 1980s as an example of a competitive labour market
rather than as a case of decentralized bargaining (Paloheimo
1990). The set of advanced industrial societies is small enough so
that removing or reclassifying a few cases can alter the qualitative
conclusions.

Given the small number of cases and the large number of
factors that plausibly affect economic performance, the credibility
of empirical evidence on the advantages or disadvantages of
centralized wage-setting depends on the strength of the ::on
explaining the results. Thus, we have chosen to concentrate in
this review on what economic theory has to say.” We start, in

* Sce Pohjola 1989 and Tyrvainen 1989 for complementary reviews of the
empirical and theoretical litcrature on centralized bargaining and econormic
performance. The recent book by Richard Layard, Stephen Nickell, and Richard
Jackman contains both theoretical and empirical work that is highly relevant for

our topic. Unfortunately we are unable to comment on their work in this review
since our paper was completed before the book was published.
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Chapter 11, with a review of what can be learned about the
impact of bargaining structure from models in which the union is
assumed to be able to set wages as it chooses, subject to the
constraint that the level of employment (or investment) is chosen
by employers. Such models are really models of union aspirations
rather than bargaining outcomes. Thus, in Chapter 11 we focus
attention on how centralization might affect the militancy or
moderation of the unions’ wage demands. In section (a), we
review briefly the literature on union objectives in bargaining and
present the standard, simple model of union wage-setting. In the
simplest model with no externalities, exogenous prices, and a
single type of labour, centralization has no effect on the uniony’
optimal wage. In the remainder of Chapter 11, we show how
altering these assumptions changes that conclusion. In section
(b) we allow wages to affect consumer prices. In section (c)
we consider the case with multiple types of labour. Various
externalities stemming from union concerns with relative wages
and aggregate uncmiployment are the subject of section (d).
The impact of the level of centralization on union preferences
regarding the trade-off between wages and employment is dis-
cussed in section (¢). We end Chapter 11 by considering the
question of centralized versus decentralized wage-setting from
the point of view of employers when the quality of labour depends
on the wages that are paid.

In Chapter 12 we shift from models of the unions’ (or em-
ployers’) optimal wage to models of bargaining. Here we study
ways in which centralization affects wage-bargaining holding
union aspirations constant. We begin in section (a) with a brief
overview of co-operative and non-cooperative bargaining models.
In (b) we study the actual degree of centralization that exists in
mixed systems of the Nordic variety where centralized wage-
setting 1s followed by supplementary bargaining at the local level.
In section (c¢) we discuss the often noticed but little studied
ctiect of centralization on the frequency of industrial conflict.
The subject of sections (d) and (e) is wage-bargaining and profit-
sharing. The essenuial insight is that bargaining at the firm level
constitutes a type of profit-sharing that is absent from bargaining
at the industry or national level, and that profit-sharing differs
from fixed wage contracts in a variety of ways. Profit-sharing
has effects on workers™ willingness to expend effort on the job
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(section (d)) and the firms’ willingness to hire more workers
(section (e)). In section (f) we relax the assumption that the
number of firms is fixed in order to analyse the effects of central-
ized and local bargaining on entry and exit of firms, or, equi-
valently, on the building of new plants and the shutting down of
older ones.

In Chapter 13 we turn from the economic to the political
consequences of centralized bargaining systems. By political con-
sequences, we mean the types of conflicts engendered by central-
ized wage-setting within the union movement and the employers’
associations. Such conflicts matler because they threaten the
long-run sustainability of centralized wage-setting institutions.
Chapter 14 concludes the essay.

o ——— T
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Wage Demands by Unions and Employers

{a) Models of Union Behaviour

In order to study theoretically how the bargaining structure
affccts union wage demands, we need to say something about the
unions’ objectives in collective bargaining.! Unfortunately, there
is no consensus regarding the appropriate maximand for unions
comparable to the standard assumption of profit maximization for
firms. Many answers to the question of what unions maximize
have been suggested, including wages, aggregate rents, a general
function of wages and employment, the utility of the decisive
union voters, union dues, and the salary of top union leaders
among others. The most basic question, however, is whether
union behaviour is consistent with any coherent aggregate prefer-
ence ordering. On the one hand, to model unions as organ-
1zations that seek to maximize union dues or leaders’ salaries
subject to the constraint that union members will quit if the costs
of membership exceed the benefits neglects the real impact of
internal democracy on union behaviour. On the other hand, the
theoretical literature on voting has demonstrated that the out-
come of elections is almost never equivalent to the maximization
of some aggregate objective function when heterogeneous voters
face choices along more than one dimension.? Thus the micro-
foundations for modelling a democratic union as a unitary actor
whose behaviour can be studied as the solution of an ov.::zNw-
tion problem are easily challenged.

Nevertheless, it is essential in theoretical work thatl unions be
assurmed to maximize something. Moreover, the status of theories
of union behaviour 1s not really so different from the theory

' Sce Farber (1986) for a relatively recent review ol the literature on union
i ) attempts to study union objectives empirically.

Blair and David Crawlord (1984) were perhaps the first wo point out
the relevance for studies of union behaviour of the general non-existence of
voting cquilibria when choices are multi-dimensional.
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of the firm. Just as it is common to assume that shareholders
are homogeneous in ways that matter for the firms’ optimal
behaviour, so modellers of unions almost always assume that
union members differ along a single dimension at most. In
addition, both union leaders and firm managers are commonly,
although not always, assumed to be perfect agents of their con-
stituents. In the theory of the firm, this leads to the assumption
of profit maximization in the static casc. In the theory of the
union, this leads to the assumption that unions, in the static case,
maximize a welfare function that depends on the wage of its
members and the employment level in the sector the union
covers. Denoting the union wage by w and the relevant employ-
ment level by L, unions are commonly assumed to maximize
some variant of

.. ou du -
u=u(w, L) with @EVO and H.;\c. (1)

The unions’ welfare is assumed to depend positively on the
wage since a higher wage always benefits union members holding
employment constant. Whether greater employment benefits
union members holding the wage constant depends on whether
or not union members are securely employed. 1f lay-offs are
assumed to occur strictly by seniority and union members are
assumed to vote according to their myopic self-interest, then the
union would only care about the wage as long as more than half
of the union membership remained employed. However, if the
laid-off workers leave the union, union members with average
seniority in the first period would have below-average seniority in
the second (Farber 1986). Moreover, lay-offs rarely occur strictly
according to seniority as union members who lose their job at
one plant seldom have the right to take the job of a union
member with less seniority at another plant. Thus, a majority of
union members may feel threatened by lay-offs at union unem-
ployment levels well below 50 per cent.

The debate over whether or not unions care about employment
is intertwined with another debate over what union contracts
cover. One convention, represented by Andrew Oswald (1982;
1985), among many others, is to assume that the labour agree-
ment covers wages alone, with employment set by the firm in
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accordance with proiit maximization. In this approach, the union
maximizes u#(w, L) as given in equation (1) subject to the con-
straint that cmployment is given by the firms’ demand for labour:
L= L(w) with L'(w)<0. The other convention, represented by
George De Menil (1971) and lan McDonald and Robert Solow
(1981), among others, assumes that both wages and employment
levels are negotiated. This case can be represented by assuming
that the union maximizes u(w, L) subject to the constraint that
the firms’ profits, n, do not fall below some minimum value, or
n(w,L)=n, In short, a contract that only covers the wage
would produce outcomes along the demand-for-fabour curve
while a contract that covers both wages and employment might
be expected to be located on the contract curve between the
union and finms. Wasily Leontief (1946) was the first to point out
that these two curves never coincide when the union cares about
employment.

The most common argument in support of the assumption that
coniracts cover both wages and employment is that rational
bargainers should seek to exploit all gains from trade. If the
labour agreement does not cover both wages and employment,
there exists another agreement that could make both union
members and employers better off. The most common argument
against this assumpiion is the observation that, in practice. union
contracts rarcly specify the employment level.

Neither argument is convincing. Against the claim that rational
bargainers will not choose a point on the demand-tor-labour
curve. one can argue that (a) outcomes on the demand-for-labour
curve are efficient from the bargainers’ point of view if the union
only cares about the wage (Oswald 1987), and (b) contracts off
the demand-for-labour curve may not be incentive-compatible
when firms have private information (Farber 1986). On the other
hand, the fact that union contracts do not generally specify em-
ployment levels is not persuasive as union contracts do frequently
cover work-rules that limit the firms’ discretion to alter the
capital-labour or the labour—output ratio. In such cases, the
contract may force employers to choose higher levels of employ-
ment than they would like at the prevailing wage even though
employment is not fixed explicitly (Hall & Lilien 1979). When
major unions in the United States were asked to accept roli-backs
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in their contracts in the 1980s, the relaxation o work rules was
high on the employers’ list of demands.

One aspect of this question that has not been recognized in the
literature is the relevance of the level at which kargaining occurs.
Labour contracts that might implicitly cover employment by
specifying work rules cannot be negotiated at tie national level.
Indeed, work rules must be negotiated at the >lant level unless
the industry is relatively homogeneous. Thus on: way that decen-
tralized bargaining can differ from centralized bargaining is in
the scope of the labour agreement.

We will not pursue this possible difference, towever. In order
to illuminate other differences among bargainiig levels, it helps
to hold the coverage of union contracts constint. Thus we will
assume throughout that firms choose the leve of employment
unilaterally, whether the contract is negotiated locally or nation-
ally. Moreover, there is little of substance thatis lost. The effect
of bargaining over employment as well as wagescan be illustrated
in a model where firms alone set employmen when there are
hiring and firing costs, as we illustrate in Chaper 12.

Formally, then, the optimal union wage is modelled as the
solution to

max u(w, L(w)). (2)

w

We will assume for most of Chapter 11 that [du/dL) is strictly
positive and that the solution is given by the fist-order condition
ou Ou
—+-—L"(w)=0. 3
e g A 3)

What does this simple model tell us about wage demands in
centralized versus decentralized bargaining syst:ms? Consider the
simplest possible case where all product pricts are exogenous,
i.e. given by the world market, so that w represents both the real
and nominal wage. Assume, in addition, thd there is a fixed
number of firms in the economy, each with the same labour
demand function L{w). Thus L(w) reflects the trade-off between
wages and employment for the aggregate econymy, as well as for
any fixed subsector of the economy. Under these conditions, it is
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clear that the unions’ optimal wage demand is independent of the
degrce of centralization.

(b) Endogenous Product Prices

The assumption that wages have no effect on product prices may
be accurate for many industries in small open economies, but not
for all. Where wage increases are passed on to prices to some
extent, the unions’ optimal wage is no longer independent of the
level of centralization. This topic has been studied by Calmfors
and Driffill (1988), Jon Strand (1989), and Michael Hoel (1991)
i the context of a closed cconomy model in which both wages
and prices are endogenous. The central result of this work is that
the relationship between wages and bargaining level is hump-
shaped, with both very decentralized and highly centralized
bargaining systems producing greater wage restraint than bar-
gaining systems in between.

To illustrate this result, we adopt the formulation of Hoel
(1991). As before, we assume that there is a fixed number of firms
with identical production functions. Product prices, however, are
now assumed to be endogenously determined. Now we must
distinguish between nominal and real wages. Let p be the product
price of the industry under consideration. We assume that the
price can be written in reduced form as a function of the nominal
wage in the industry, w, and nominal wages elsewhere in the
economy, denoted w*:

p=pw. w*) (4)

Similarly, product prices elsewhere in the cconomy, denoted p*,
are given by

pr=ptw.owt) (5)
It is assumed that
op w op” w .
.«’\E =1¢[0,1] and ﬁ.b l, =He~
ow p aw p*

An increase in w raises p, or leaves p unchanged as a special
case, 1.e. n=0. It is also clear that a rise in w cannot have a
larger impact in other sectors than in the sector with the wage

e

increase, i.e. n*=1. In the hypothetical case of a one-sector
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economy, we have n=n1" More realistically we have n* <y
when n is positive. It is not obvious whether a wage increase
in one industry raises or lowers prices in other industrics. If
industries produce products that are complements in consump-
tion, then an increase in w that produced an increase in p would
reduce p*. Thus, n* could be either positive or negative.

Employment, as before, is a function of the real product wage
L = L{w/p). Workers’ consumption possibilities, however, are a
function of nominal wage divided by the consumer price index.
The consumer price index, denoted p‘, is a function of prices
throughout the economy:

: . ' op‘p - =
€ = pt L / i { ¢ — = — @
pC=p(p,p*) with o p° Bel,1] and o \
(6)

This last equation embodies the condition that a proportional
increase of all prices increases the consumer price index by the
same proportion. ,

We assume that wages are determined as the non-cooperative
equilibrium of a wage-setting game among unions. That is, in
equilibrium every union’s wage is optimal given the wages chosen
by other unions. Thus the problem facing each union is

E \E v

Bmz:a . LLA v (7)
wo PP, W), pt(w, w")) "\ p(w, w*)

In a symmetric equilibrium where w=w"* and p=p* = p°, the

first-order condition for (7) can be written as

ou ou
=] = (Oq + (1 =8 )] + L (wip}(1=0)=0 (8)
9%; (Bn + {1 —8)n")] + o7 L'(wip)(1 - n)
or
ou ou :
4 ho= L (wip) =0 9
owlp* oL (wip) ©)
where
h 0 Y, (10)

T1—(om+(1-0)n')

The second-order conditions for a maximum imply that the
optimal w is a negative function of 4.
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From (10), it can be seen that 4 is the ratio of two elasticities.
The numerator of A is the elasticity of the real product wage
with respect to the nominal wage chosen by the union. The
ao:oim:mﬂoH is the corresponding elasticity of the real con-
sumption wage. It follows from n*<n that the denominator
cannot be smaller than the numerator, which implies that A< 1.
The important difference here between different degrees of cen-
tralization is the ability of each union to increase its real con-
mcs::.mo: wage without an equivalent increase in the real product
wage in its sector. Since a rise in the real product wage reduces
employment, the union wants this wage to increase as little as
possible. If 4 <1, each union can raise its real consumption wage
proportionately more than the real product wage in its sector,
resulting in a higher equilibrium real wage (in both senses) than it
would have demanded had prices been exogenous. -

Table 11.1 presents a comparison of how 4, and therefore w
and L, depends on the degree of centralization. Consider first the
case of price-taking firms and wage-setting at the level of the
firm. The wage in any single price-taking firm has a negligible
effect on product prices, which implies that n=n*=06=0. In
this case it follows from (10) that #=1. In other words, the case
of price-taking firms with decentralized wage-setting is identical
to the case with exogenous prices. The interpretation is straight-
forward. 1t doesn’t matter whether or not prices actually are
exogenous. What matters is that each union perceives prices as
independent of its own wage.

Consider next the opposite extreme, the case of perfectly

TABLE 11.1 Wages and the Level of Wage-Setting

Level of wage-setting Price-taking firms  Monopolistic competition

Firm 6=0 0=0
n=n*=0 n>n*=0
h=1 h <1

Industry 8e(0,1) 0e(0,1)
n>n* n>n*
h<1 h<l

Nation 0= =1
h= h=1
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centralized wage-setting where 6=1. From 06=1, it follows
immediately from (10) that A =1 whatever the relationship be-
tween 1 and n*. Thus the cases of complete decentralization and
complete centralization give the same outcome. The reason is
that in both cases each union bears the full consequences of a
higher nominal wage itself. With wage-setting at the firm level,
prices are perceived as fixed since firms are price-takers by
assumption. With wage-setting above the firm level, the union
chooses the nominal wage taking into consideration the effect of
the nominal wage on prices. But since the industry real product
wage and the real consumption wage are equal when bargaining
is fully centralized, the outcome is unchanged.

With wage-setting at an intermediate level, the wage usually
affects the product price of the sector the union belongs to, or
n>0. Since n* <1 and, in this case, 8 < 1, we have h <1. Wage-
setting at an intermediate level thus produces higher wages and
lower employment than wage-setting at either the firm or national
level. The intuition behind this result is that each union knows
that any increase in its nominal wage will increase its product
price to a greater extent than it will raise the cost of living. This
reduces the negative employment effects of an increase in the
real consumption wage. Each union, in other words, is able to
pass some of the cost of a wage increase on to others through
the price effect, rather than bearing all of the cost itself in the
form of lower employment. When all unions behave like this,
however, the consequence is higher real product and real con-
sumption wages and lower employment than would result from
either highly decentralized or highly centralized wage-setting.

Consider now the case of imperfect competition where each
firm faces a downward sloping demand curve. The qualitative
result for the comparison of fully centralized wage-setting with
wage-setting at an intermediate level remains the same as in the
case of perfect competition. However, wage-setting at the level of
the firm is no longer equivalent to wage-sctting at the national
level. With imperfect competition, a rise in the wage paid by a
firm is to some extent passed on to prices, i.e. 11> 0. In this case,
firm level wage-setting produces higher real wages than nation-
wide wage-setting, a result first derived by Cahuc (1987). The
interpretation is similar to the case of industry-level wage-setting.
With monopolistic competition, the firm-level union knows that if
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it raises 1ts wage, the wage increasc will to some extent be passed
on to the price of the firm’s product. This reduces the negative
w_:v_ov;sm..:_ effcct of the wage increase. As in the case of
intermediate-level bargaining, the end result is higher wages and
lower m.EEO.ﬁ:oE than unions would have chosen if they chose
wages jointly.

To summarize the results so fur, with exogenous prices, com-
plete centralization or firm-level wage-setting with price-taking
firms, a union that raises its nominal wage affects its sector’s
real product wage and its real consumption wage in the same
proportion. With intermediate-level wage-setting or with fully
decentralized wage-setting under conditions of imperfect com-
.w@::c:. a nominal wage increase raises the real product wage of
:.m scctor proportionately less than its real consumption wage.
Since the benefits of higher wages come from the real consump-
tion wage while the costs of higher wages come from the real
product wage, the gap between the two induces the union to
n:.ocmo higher nominal wages. When all unions do the same, both
prices and real wages are higher and employment is less than
unlons would choose had they been able to co-ordinate their
wage demands,

(¢) Substitutes and Complements in Production

A mwo.cza way in which the simple model of section (a) is
unrealistic is in the assumption that each product is made with
the [abour of a single union. Final products, in general, depend
on many different types of labour that are often represented by
different unions. Firms frequently bargain directly with more
than one union. This is particularly true in industries and countries
where blue-collar workers are organized in craft unions or
m competing industrial unions. In large metalworking firms in
Britain, for example, it is not unusual for the work-force to be
represented by 15-20 unions (Bratt 1986). Even in countries like
Norway and Sweden where non-competing industrial unions are
the rule, there are separate unions for blue-collar, white-collar,
and professional workers.

._z addition, firms depend on the labour of workers they do not
directly cmploy. Payments for goods and services bought from
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other domestic producers may comprise a substantial part of a
firm’s production costs. The manufacturing sector depends on the
outputs of workers in utilities and transportation. The cost of new
investment depends on the price of capital goods and ncw con-
struction. The cost of government services depends on wages in
the public sector. According to the comment by Stephen Nickell
(Calmfors & Driffill 1988: 52), labour costs average only 20 per
cent of revenues at the firm level in Great Britain yet wages and
salaries constitute 70 per cent of valuc added at the national
level.

When products are produced by workers divided into mulitiple
unions, the unions’ optimal wage depends on the level of
centralization even when final product prices are fixed in world
markets. Wage-setting by multiple types of workers organized in
separate unions was first studied by Sherwin Rosen (1970), but
the topic received relatively little attention until recently. Oswald
(1979) examined the existence of equilibria in an economy with
multiple unions. Henrik Horn and Asher Wolinsky (1988) and
Tor Hersoug (1985) studied the question of the optimal division
of workers into separate unions (from the workers’ point of view)
and highlighted the critical distinction between complements and
substitutes in production.

Matti Pohjola (1984) and Michael Wallerstein (1990) studied
the impact of decentralized versus centralized bargaining with
different types of labour within a ditferential game framework.
Here we illustrate their basic results using the simpler static
framework adopted by Oswald (1979).

Let there be k unions whose labour is used in production. The
product price is assumed to be exogenous (i.e. determined by the
world market). The interdependence of the k& unions can be
represented in reduced form by letting the demand for labour for
each union be a function of all k wages: L;= Ly{wy, ... T
With decentralized wage-setting, union 1’s problem is

3 )f the profit of the firm is written as n=pF(L,,...,L)—Zwl; where
F(L,,....L;) is the production function with & typcs of labour, the first-order
condition for employment of members of the ith union is (0F/9L,) = (w,/p) which
gives L;=L(wiLy,....,Liy,Lias- .. ,L;). Doing the same for all k unions,
one can usc the k equations to eliminate the variables (L, ..., L) from the
right-hand-side and write L; = L(w;, ... , W) as in the text.
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max u(wi. Li(wy, ... ,w)) (i1)

wy

with the first-order condition

|a.w=|— + @.mm“ - C
The second-order condition for a maximum implies that the left-
hand-side of (12) is a negative function of w,.

If. in contrast, the k wages were chosen jointly to maximize
some collective welfare function V' that depends positively on the
welfare of each of the k unions, the collective choice is given by
the solution to the problem

max V(u(wy, Li(wy, .. oowi)), oo uilWi, Lidwy, oo, wi) ).
Wi Wy AHWV
The first order condition for (13) that corresponds to (12) is
oV ou, 0w 0L|] &K ovou oL,
—_— |t ), =0 (14)
@:_ dawy @NL@S: _.HNQQNQN:.@%_

The terms (0V/u;) > 0 represent the weight given to each union
in the aggregate welfare function. As long as unions care about
employment of their own members or (du;/0L;)>0, it can be
seen from (14) that the effect of centralization depends on the
impact of the first union’s wages on the demand for the labour of
members of other unions: (OL,/0w))

While (8L;/0w;) is negative for all i, the terms (4L;/dw;) for
i+#j may have either sign. If (9L;/0w;) >0, the two unions are
said to be substitutes in production. A higher wage for union i
induces the firm to employ more members of union j. On the
other hand, if (AL;/0w;) <0, the two unions are said to be com-
plements. A higher wage for one reduces the firm’s demand for
the labour of the other. In this case, the two unions are supplying
complementary labour in the sense that the productivity of each
is enhanced for the presence of the other. Horn and Wolinsky
(1988) argued that workers who are substitutes have an incentive
to organize into a single union since, by uniting, they increase
their ability to strike effectively. In contrast, workers who are
.8_.:2@5@:8 increase their joint bargaining power by remaining
in separate unions, since the cost to the firm of separate strikes
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exceeds the cost of a strike by the two groups simultaneously.
If the division of workers into unions reflects choices made to
maximize bargaining power, members of separate unions would
be complements rather than substitutes in production.

To simplify the exposition, consider the case with identical and
symmetrical unions such that L/ow;=dL/dw and 9L/0w;=
aL/ow* foralli,j=1,. ..,k with i #j. Suppose, in addition, that
a centralized wage-setting chooses wages to maximize the average
welfare of the k unions, or equivalently when k is fixed, the sum
of the unions’ welfare: V = Zu;. In this case, the optimal wage for
the k unions bargaining jointly is given by

ou %Th .QJLU

||+‘|.|\+Qal:®$\* (15)

ow oLlow

In contrast, the non-cooperative equilibrium of decentralized
wage-setting is given by equation (12) without subscripts:

du ouolL

ow " aLow 0 (16)
Since the left-hand-side of (16) is a negative function of the wage,
the optimal wage with centralized wage-setting is lower than the
non-cooperative equilibrium of decentralized wage-setting  if
members of different unions are complements (i.e. if (9L/0w™)
<0). If workers are substitutes (i.e. it (0L/ow*)>0), central-
ization would raise the unions’ wage demands.

When one union’s wage affects other unions’ wage and em-
ployment possibilities, it is apparent that decentralized wage-
setting differs from centralized wage-setting. When different
unions are substitutes in production, each union’s wage increase
raises the demand for the labour supplied by other unions. A
centralized wage-setter that internalized this benefit would
want to raise wages above the decentralized equilibrium. More
commonly, one union’s wage increase reduces the demand for
the labour supplied by other unions. In this case, centralized
wage-setting would reduce wage demands below the equilibrium
wage demanded by unions acting independently.

This result appears to strengthen the case for highly centralized
bargaining and weaken the case for very decentralized bar-
gaining. A better interpretation, in our opinion, is that it is
incorrect to think that bargaining systems can be arrayed along
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a single dimension of centralization. Union members cau be
divided into separate organizations in a variety of ways with
differing consequences for the effects of decentralized wage-
mﬁ.a:m. A decentralized bargaining system comprised of company
unions, as in Japan, is quite different from a decentralized
vmammmi:m system comprised of multiple craft and competing
industrial unions, as in the United States or Great Britain.
‘There are at least two dimensions of centralization that ought
to be distinguished in empirical work but never are. The first
dimension is whether wages are set at the level of the plant,
enterprise, industry, or nation. The second dimension is whether
io:.mo?, in different types of jobs bargain jointly or separately.
Putting the two together, one obtains something like Table 11.2.
As one moves vertically down the table, the relationship between
wage demands and centralization is likely to be hump-shaped
according to both the model with endogenous final prices and the
model with different types of labour. In terms of the endogenous
price model, industry-level wage-setting maximizes the extent to
which the cost of a wage increase can be passed on to others as a
price increase. In terms of the model with different types of
labour, workers doing similar jobs at different plants or enter-
prises in the same industry are typically substitutes while workers
in different industries are more likely to be complements. But as
one moves horizontally across the table, the relationship between
the militancy of wage demands and centralization is mono-

TABLE 11.2 Dimensions of Centralization

Hme..m_m of wage- Each type All types bargain
setting bargains jointly
separately

Plant Complete Company unions

decentralization
Enterprise
Industry Craft unions Industrial unions
Nation Complete
centralization
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tonically declining as workers in different types of jobs are most
often complements.

(d) Other Externalities in Wage-Setting

There are a number of different possible externalities in wage-
setting that can be captured by writing the unions’ maximand as

u=u(w, L(w), z2(w,w*)) 17

where z is some variable that depends on wages elsewhere in
the economy, w*, as well as wages in the plant. For example,
observers of industrial relations have long claimed that workers
care about wage differentials in addition to wage levels. Eco-
nomists often go to great lengths to avoid adding a concern with
relative income as an argument in workers’ utility functions, for
both good and bad reasons.* The more freedom one has to make
ad hoc adjustments to workers’ utility, the easier it is to dem-
onstrate any conclusion one wants. At the same time, the
simplifying assumption that workers care only about their own
income (and leisure) that is made for analytic convenience should
not be mistaken for reality. Workers may strive for status as well
as income and status may depend on relative income. Or workers
may be concerned with notions of fairness that are derived from
comparisons with what others are paid (Elster 1989).

Suppose, for whatever reason, that union members care about
how much they are paid relative to other workers in addition to
the standard concerns with wage levels and employment security.
Then z in (17) could be written as z =w/w* with (8u/dz)>0.
If all unions try to increase their wage relative to the wages
of others, none will change position (provided their relative
bargaining strength has not changed). Wages will increase,
however, and unemployment will rise. According to this reas-
oning, centralized wage-setting reduces wages by inhibiting the
fruitless struggle of each group to raise its wage more than the
others.

4 Not all economists have ignored workers’ concern with relative wages. See
Oswald 1979; Gylfason & Lindbeck 1984; and Uddén-Jondal 1989; 1990, for
formal analyses of the conscquences of envy on wage-setting.



36 K. O. Moene, M. Wullerstein, and M. Hoel

A Jdifferent interpretation of z centres on aggregate unemi-
ployment. Union members care about the aggregate rate of
unemployment to the extent that they face some positive prob-
ability of losing their job. Every additional job-scarcher reduces
the likelihood that other job-seekers will find work (Mortensen
1986). Even union members who considered their jobs secure
would care about aggregate unemployment to the extent that
government expenditures to support the unemployed result in
higher taxes on employed workers (Jackman 1990; Holden &
Raaum 1989). In either case we might interpret z as the economy-
wide rate of unemployment with (6u/92) <0. With local wage-
setting, {(9z/0w) is close to zero. As the coverage of the labour
agreement expands, (9z/0w) increases implying a lower optimal
wage.

A third interpretation of z is the probability of having a social
democratic government. Union members would care about the
party in power to the extent that social democratic governments
are more likely than bourgeois governments to adopt policies
that favour union members. Union leaders may care about the
party in power because they have close personal links with the
social democratic party leadership. According to this argument, it
is the government, not the unions, that takes responsibility for
aggregate unemployment. The unions, however, care about the
survival of the government if it is social democratic. In this case,
centralized wage-setting reduces wage demands relative to
decentralized wage-setting under social democratic governments
but not under bourgeois governments, as argued by Lange and
Garrett (1985) and Garrett and Lange (1986).

All of these externalities have a similar implication: with
centralized bargaining, wage-setters internalize the impact of the
wage agreement on relative wages and/or aggregate unemploy-
ment which leads them to moderate their wage demands. Of
course, it is unrealistic to think that a centralized union con-
federation has the capacity accurately to assess all of the exter-
nalities in wage-setting and choose the optimal national wage
schedule. Yet, if all externalities point in the same direction,
centralized union negotiators may indeed be satisfied with lower
wage levels than would be the outcome of decentralized wage-
bargaining. :
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(e) Change of Preferences

So far, we have not yet systematically considered the possibility
that local unions and centralized confederations might have
different objectives. Yet recent work that emphasizes the im-
portance of insiders versus outsiders in the theory of union
behaviour points to an important difference between decen-
tralized and centralized bargaining that stems from the way
centralization affects the definition of insiders.

To examine this topic we drop the assumption that (0u/dL) is
strictly positive for all levels of L. It is more reasonable to
assume, as in the insider—outsider model, that the willingness of
a union to accept a lower wage for greater employment depends
on the extent to which current union members are unemployed.
In an expanding industry where the demand for labour exceeds
the current union membership, union members have little reason,
apart from altruism, to restrain their wage demands to enable
employment to grow even faster. On the other hand, in a declining
industry where union members face lay-offs, the union may well
sacrifice wage gains to reduce or halt the employment decline.
The effect of the size of the union relative to the demand for
labour on union behaviour can be represented by writing the
union’s objective function as

u=u(w, max(M — L,0)) (18)

where M is the union’s current membership and L is the demand
for labour (Oswald 1987; Wallerstein 1987). Equation (18)
implies that the union’s indifference curves are downward sloping
where L < M but flat for L = M as illustrated by the curves ABC
and A'DE in Figure 11.1. If the demand-for-labour curve is
represented by the line LL, the optimal wage is w and union
members are fully employed.

The line between insiders and outsiders may depend on the
level of bargaining. For the local union, the distinction seems
clear. Insiders are current members of the local union. If, after
some time, unemployed union members leave the union and
new employees do not join the union immediately (or are not
considered full members by the union at first), then the union’s
current membership is given by past employment in the plant.
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¥1G6. 11.1 The Number of Insiders and Union Preferences of Wages
and Employment

Let the time it takes unemployed workers to quit the union
be equal to the time it takes new employees to become union
members. Then L and M in the case of decentralized bargaining
are given by

L=L" and M=1., (19)

where L' is employment in plant i and ¢ is the amount of time it
takes for the unemployed to quit and the newly employed to join.

An important implication of equation (19) is that there is
hysteresis in unemployment: the current equilibrium unemploy-
ment level depends on the past level of unemployment (Gottfries
& Horn 1986; Blanchard & Summers 1987; Lindbeck & Snower
1988). An unforeseen decline in demand that causes lay-offs
lasting for more than ¢ periods reduces the union membership
and thus reduces the threshold employment level above which
the union only cares about wages. An unforeseen increase in
demand for more than ¢ periods has the opposite effect of in-
creasing union membership and raising the union’s sensitivity to
unemployment.”

The symmetry of increases and declines in demand is a consequence of the
assumption that the time it takcs new workers to become union members equals
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The distinction between insiders and outsiders is less clear at
the national level. According to Tor Hersoug, Knut Kjer, and
Asbjgrn Rpdseth (1986), the central Norwegian trade union
confederation (LO) has no statistics on unemployed members
and no way of deriving such statistics from official sources.
Thus it is the national unemployment rate that enters in the
LO’s calculations of the employment consequences of its wage
demands. More generally, we propose the following general
formulation for national wage-setting:

hnMn

2uMRL§%§WME@+§2L§Ls§
1zy,2v,20 (20)

The first term of the second line, LL',, is the current union
membership. The second term, N_,—XL",, consists of older
workers who have not been employed for ¢ periods. The third
term, N — N_,, consists of new workers who have just entered the
work-force. The measure M is based on the idea that the central
union does not only care about whether its core members are
employed or not. Some weight is also placed on the job oppor-
tunities of unemployed older members and new workers who
have not yet become members of the union.

Even if the central union did not care at all about the second
two groups of workers, i.e. y; =Y, =0, centralized wage-setting
might differ from decentralized wage-setting. Unemployment is
always distributed unevenly. Some industries continue to grow
while others decline. On the one hand, national bargainers would
be more sensitive to unemployment confined to a few industries
than would local negotiators elsewhere in the economy. On the
other hand, national bargainers may be less sensitive than would
local negotiators in the declining industries. Which effect would
be stronger is not clear.

In practice, 1=7v,>7,>0 seems to be a more accurate
characterization of the preferences of central wage-setters in the
Nordic countries. The national confederations care equally about

the time it takes laid-off workers to lcave the union. See Lindbeck & Snower 1988
for a discussion of symmetrical and asymmetrical hysteresis.
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unemployment of members and non-members, y, =1, if only
because it may be difficult for the central confederation to
distinguish the two groups as Hersoug, Kjer, and Redseth argue.
The central confederations also scem to care to a lesser extent
about new entrants in the labour market, y, >0, perhaps because
of the political ties between the leadership of the blue-collar
union confederation and the social democratic party. Thus, for a
varicty of reasons, centralized bargainers appear to have a
broader definition of insiders than local bargainers. A broader
definition of insiders, in turn, leads directly to a greater willing-
ness to reduce wage demands for greater employment.

This is illustrated in Figure 11.1. Let the number of insiders
be M' for local bargaining, but M for centralized bargaining,
perhaps becausc there are lay-offs in other plants. Indifference
curves of the central bargainers are given by ABC or A'DE as
before. The indifference curve for the local union is A'B'C,
however. With LL as the demand for labour, the central bar-
gainers would choose the wage of w while local bargainers would
set the wage at w'. The fact that centralized bargainers have a
broader constituency than decentralized bargainers increases the
sensitivity of centralized wage-setting to unemployment.

(f) Efficiency Wage Considerations

Throughout the discussion, our attention has been focused
exclusively on the unions’ wage demands. The implicit assump-
tion in most of the literature is that employers only benefit
from centralized wage-setting to the extent that centralization
moderates union wage demiands. If unions lost their influence
over wages, it is usually thought that all rationales for centralized
wage-setting disappear. Recent work, however, on decentralized
and centralized wage-setting incorporating the effect of wages on
productivity by Hoel (19894) and Rgdseth (1990) suggests that
the centralization of wage-setting might reduce wage levels and
increase employment even il wages were unilaterally set by
employers instead of unions.

The basic premiss of a wide class of efficiency wage models is
that workers’ efficiency, denoted e, is a positive function of their
wage relative to wages and employment possibilitics elsewhere.
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If, for any reason, the efficiency of labour is affected by the
wage, then employers may find it optimal to pay wages higher
than the market-clearing level. Let the firm choose both em-
ployment and the wage rate. Then the firm’s decision can be
written as

max R(e(w)L) ~wL (21)

where R(-) is the firm’s revenues. In the case of an interior
solution, the first order conditions are

R'(eL) ~ wle =10, (22)
xxmhvamw -1=0. 23)

Let A(w)=(de/dw)(w/e) be the elasticity of workers’ efficiency
with respect to the wage. Then equations (22) and (23) can be
combined to give

Aw)—1=0 4)

as the basic optimality condition in the efficiency wage model.
The second order condition for a maximum implies that
(drh/dw) < 0. .

There are many possible reasons why e might depend on w.°
For example, a higher relative wage might lower turnover and
thus reduce the costs associated with finding and training new
workers (Calvo 1979). Or a higher relative wage increases the
loss associated with being fired and thus may reduce shirking on
the job (Calvo & Wellisz 1978; Shapiro & Stiglitz 1984; Bowles
1985). In either case, what matters is the difference or, more
conveniently, the ratio between a worker’s current wage w and
what a worker would obtain if he or she quit or were fired. We
assume for convenience that the probability of finding another
job after a separation is equal to one minus the aggregate rate of
unemployment. Workers’ expected income after a separation can
then be written as pw™ + (1 — p)bw* where w* is, as before, the
wage level elsewhere, b is the replacement ratio (the percentage
of wage income that is replaced by unemployment benefits), and
p is the employment rate (one minus the rate of unemployment).

% See Akerlof & Yellen 1986 for a collection of papers that describe the
relationship between wages and productivity in many different ways.
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Thus. we have

1% . ,
mloAx‘*~t+C|tva with e'(-)>0 (25)
as the equation representing the dependence of efficiency on
wages.

Workers’ outside opportunities, the denominator in equation
(25), is exogenous from the point of view of each employer.
Therefore, the elasticity of efficiency with respect to the wage in
the case of decentralized wage-setting is

S we'le 5

N (1 b) (26)
which firms set equal to one by (24). As each employer tries to
raise wages relative to others, none succeeds but the aggregate
wage level and rate of unemployment increase until (24) is
satisfied.

With centralized wage-setting, all wages are raised together.
When w=w", both terms drop out of the expression for e in
(25). At the same time, centralized employers would take into
consideration the effect of higher wages on unemployment:
p = w(w) with p'(w) < 0. As Michat Kalecki (1943) argued,
employers benefit from higher unemployment to the extent that it
increases the ‘threat of the sack’. Calculating the elasticity of
workers’ efficiency with respect to centrally set wages evaluated
at the optimal wage in the decentralized equilibrium, one obtains

1-b) —wp'
»muy% W ; v 27
wi-5)+5]\ @7
This last equation can be simplified further, assuming a fixed

number of identical firms. Let £ be the elasticity of the demand
for efficiency units of labour.” Then

ﬁ.ﬁvumclz;uL @mv

since, in the decentralized equilibrium, A =1 by equation (24).
Therefore, we have

7 Let G{w/e)=R'"' be the demand for efficiency units of labour ¢L. Then
E=(wG'/eG).
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Ol,b tAwlvv H_ U N@
A=A rcxsi. <A (29)

Thus A€ — 1< 0 when evaluated at the decentralized equili-
brium wage. To achieve the optimum of AC =1 (provided there is
only one wage level that satisfies this condition), the wage must
be reduced since (dr/dw)<0 by the second-order condition. A
centralized confederation of employers would therefore set lower
wages through a national agreement than would be o:omoz. by
each employer separately. Total profits increase with centraliza-
tion: the direct gain to employers of avoiding the attempt by each
to raise wages above wages elsewhere outweighs the indirect loss
of decreased discipline due to lower unemployment. To the
extent that unions also care about efficiency or turnover (short-
term workers are harder to recruit in the union), the same model
could be applied when the union sets the wage as well.



12
Bargaining Models of Wage-Setting

(a) Models of Bargaining over Wages

In reality, unions rarely set wages unilaterally. Neither do firms
in the unionized sector of the economy. The labour contract is
the result of a bargaining process in which the two sides must
reach an agreement. To write, as we sometimes did, of the
resulting wage was a convenient shorthand for the wage that
would result if firms were forced to accept the unions’ demands
(or if unions were forced to accept the firms’ demands). Thus the
models developed in the previous chapter should be viewed as
studies of bargaining goals rather than as studies of the actual
outcome of bargaining. These models are useful as models of the
effect of the bargaining structure on the unions’ willingness to
exercise self-restraint and on the firms’ desire to hold down
wages.

Nevertheless, many aspects of wage-setting cannot be under-
stood without a model of the bargaining process. The basic
problem in collective bargaining is how the quasi-rents that are
inherent in the employment relationship should be divided
between workers and employers. The first question to be studied
is the relationship, if any, between the level of centralization and
the division of the surplus. An important related question is the
extent to which mixed systems where wage increments or drift
are negotiated locally after a base wage is set centrally are really
centralized at all.

The question of how the structure of bargaining affects the
surplus to be bargained over is as important as the question of
how bargaining structure affects the way the surplus is divided.
This leads to two separate issues of efficiency. The first is the
efficiency of the bargaining process itself or the ability of bar-
gainers to reach agreement without engaging in strikes or lock-
outs. The second issue, perhaps the most important, concerns
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the impact of the centralization of bargaining on decisions
regarding other variables that are not bargained over.

In the previous chapter, we adopted an exceedingly simple
assumption about bargaining—that the wage is set unilaterally—
in order to examine in greater detail the wage level unions or
firms would prefer. In this chapter we simplify the assumption
regarding the unions’ objectives in order to study the effects of
the bargaining process in different bargaining systems. We
assume throughout this section that unions seek to maximize the
wage (or the wage minus the disutility of labour) received by
employed union members. Therefore, the models that follow
are models of how the level of bargaining affects economic
performance independently of its effects on the unions’ willing-
ness to accept wage restraint or on the firms’ optimal wage
poiicy.

The bargaining problem has been fruitfully studied in both co-
operative and non-cooperative game theory. The first approach,
inaugurated by John Nash (1950), was to consider bilateral bar-
gaining as a co-operative game. The distinctive assumption of
co-operative games, that binding agreements are feasible, seems
appropriate in the context of bargaining over a legally enforce-
able labour contract. Nash defined the bargaining problem as
consisting of a set of feasible agreements and a pair of disagree-
ment pay-offs specifying what each side would obtain in the
absence of an agreement. The problem is to determine what
agreement will be reached.

Nash’s method was axiomatic. He presented a list of axioms
that a reasonable solution should satisfy and then proved that the
axioms uniquely determined a particular solution. Nash assumed
that the solution must be both individually and collectively
rational. That is to say, the agreement must be no worse for each
than no agreement and Pareto optimal. A third axiom, highly
questionable but common to most of co-operative bargaining
theory, is that the agreement should not depend on interpersonal
comparisons of utility, although the solution depends on each
side’s attitude towards risk (Roth 1979). Nash added a fourth
axiom, called independence of irrelevant alternatives, that states
that if two games share the same pair of disagreement pay-offs,
if the feasible set of one game is contained inside the feasible
set of the other, and if the solution of the bigger game is attain-
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able in the smaller game, then both games must have the same
solution. These axioms are sufficient to determine a unique
solution with a very simple mathematical structure.

Let R represent the revenue of the firm. Temporarily ignoring
fixed costs, we can write the profits of the firm as t1=R—wlL
where w is the union wage. Let the disagreement pay-offs
be written & for the union and @ for the firm. Then the
generalized Nash bargaining solution is found by solving the
problem
max(w — &)“(R — wlL —7)! ™ with ael0,1} (1)

w

which yields

zupT nT:l% S
L

as the wage. Thus the solution has the reasonable form of a
weighted average between the best the union could hope to
obtain, i.e. a wage such that =1, and the worst, & Nash
originally added another axiom of symmetry that fixed u = 1/2. It
is more common in the literature to interpret a as a measure of
bargaining power that can take any value from zero to one.
Many other co-operative solutions to the two-person bargaining
problem based on ditferent sets of axioms have since been pro-
posed, but Nash’s solution remains the most commonly used.'
Moreover, almost all solutions produce the same wage equation
(2) for this simple bargaining problem.

According to co-operative game theory, the outcome is deter-
mined by the set of feasible agreements, R, the disagreement
pay-offs, & and #t, and the measure of bargaining power, a. Thus
we would like to know how each is affected by the level of
centralization. However, co-operative bargaining solutions either
assume a = 1/2 or treat a as exogenous. Neither is satisfactory. In
addition, there is an ambiguity in the definition of & and ft that
becomes apparent once the model is applied. In the absence of
an agreement, are workers on strike or are they working at other,
possibly non-union, jobs? Should & be set equal to strike support
or the competitive wage?

! Sec Roth 1979 and Kalai 1985 for surveys of the different co-operative
solutions 1o the two-person bargaining problem.
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These gaps in co-operative bargaining theory have, to some
extent, been filled by the newer non-cooperative approach
developed by Ingolf Stahl (1972) and Ariel Rubinstein (1982).
The essence of the non-cooperative approach is to write an
explicit representation of the negotiation process as an extensive-
form game and look for the equilibrium. The advantage of such
an approach is that the solution is derived from optimizing
behaviour rather than from a set of axioms that may or may not
appeal to the reader’s intuitions. Moreover, the non-cooperative
approach, by forcing the modeller to be explicit about who can
do what and when, opens up the study of the effect of such things
as the sequence of moves on the outcome. On the other hand,
the disadvantage of the non-cooperative approach is that the
outcome is generally sensitive to small changes in arbitrary
assumptions regarding the minutiae of the bargaining process.
The price of greater explicitness is less generality.

Nevertheless, recent advances in non-cooperative bargaining
theory have been valuable and widely adopted in models of wage
negotiations. Rubinstein modelled the bargaining process as
an extensive-form game in which the opposing sides make
alternating offers.> Each side is restricted to making one offer
every other period. After an offer is made, the opponent can
either accept or reject. 1t the offer is accepted the game ends
and the agreement is implemented immediately. If the offer is
rejected, then the one rejecting the offer makes the next offer
after a delay of one period. The game continues in this way until
an offer is accepted. Rubinstein assumed, critically, that waiting
is costly. In the bargaining model we consider here, both sides
are assumed to discount future pay-offs over an infinite horizon.

The principle of subgame perfection states that players cannot
bind themselves to take future actions that they would prefer not
to take once the future arrives. Put another way, subgame perfect
equilibria are equilibria supported by credible threats. It is
not clear that the restriction of subgame perfection is always
reasonable. Sometimes actors do seem to commit themselves to
follow through on threats that would injure themselves as well as
their opponent in order to obtain an advantage in bargaining.
However, Rubinstein demonstrated that the restriction to

2 See Sutton 1986 for a guod introduction to the Rubinstein bargaining model.
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subgame perfect equilibria of his extensive-form game resolved
the conundrum-blocking development of a non-cooperative
approach to bargaining: it produced a unique solution.

Avner Shaked and John Sutton (1984) provided an intuitive
description of the solution by starting with each side’s optimal
strategy. Suppose it is the union’s turn to make an offer. What
should the union demand? One plausible answer is that the union
should ask for as much as possible without asking for so much
that the firm would gain by turning the offer down. Write the
lowest wage the firm can hope to obtain in the next round, when
it will be the firm’s turn to make the offer, as wg. Then the
highest wage the firm would not reject in the present round, wy,
is the wage that leaves the firm indifferent between accepting or
rejecting and obtaining wg one period later. If the discount factor
used by the firm is 8¢ € (0, 1), then, with an infinite horizon, the
highest union offer the firm will accept is given by

L R-wol) =+ —E (R - wyL 3

Hlmmﬁ s\:&vl=+~lmmA —wrl). 3

The left-hand side of (3) is the current value of the firm’s profits

at the wage wy. The right-hand-side is the similar sum when the

firm must endure a disagreement for one period and then obtain
the profits associated with the wage wg.

But how should w; be determined? When it is the firm’s turn
to make the offer, similar reasoning suggests that the firm will
offer to pay as low a wage as possible without offering a wage so
low that the union is better off rejecting the offer. If the best the
union can obtain when it makes the offer is wy, the best the firm
can do is to offer the wage given by

1 } Sy
Hlmcf.l:.rulmc:\c ©))

where 0, € (0,1) is the discount rate of the union. Since the
game is identical every time the union makes an offer, equations
(3) and (4) can be combined to yield

vom | |7+ X2 o
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as the solution when the union makes the first offer. The union
cannot do better than offer wy in the first period and the firm
cannot do better than accept the offer.

According to (5), the union gets an arbitrary advantage by
being designated as the first mover, since the firm must pay the
cost of disagreeing for one period before it can make a counter-
offer. This first-mover advantage disappears, however, as the
time interval between offers goes to zero. Rewriting the discount
factors as &F= (1+ (pz/A))™™ and 8y =(1+ (py/A))~* where
A is the time between offers and taking the limit as A — 0, one
obtains wy;, = wrg=w with w given by

S ey A e CRNC

Comparing (6) with (2), it can be seen that the non-cooperative
approach provides an interpretation of the measure of bargaining
strength a. According to (6), bargaining strength is a function of
the relative impatience of the two sides to reach an agreement.
The less impatient the union is relative to the firm, the larger the
share of the pie the union receives and vice versa. There does not
seem to be a general reason why the impatience of either the
unions or firms should vary with the level of centralization. This
implies that centralization does not affect u. If centralization
affects the distribution of the firm’s revenues between profits and
wages, it must be because centralization alters the disagreement
pay-offs.

The non-cooperative model also has strong implications re-
garding the interpretation of # and &. It is clear from (3) and (4)
that #t and & should be interpreted as the income received by the
firm and the union during a conflict.> The ‘outside options’,
the wage workers could get at other. jobs and the profits the
firm could obtain by hiring new workers, has no impact on the

3 More precisely, & and i are the income that would be received by the firm and
the union during the bargaining process before an agreement is treached. Recent
work has raised the question of what happens if the game is expanded to include
the choice of strike or continue to work whenever an offer is rejected. The
troubling answer is ‘almost anything’. See Haller & Holden 1990 and Fernandez
& Glazer 1991.



100 K. O. Moene, M. Wallerstein, and M. Hoel

solution other than as constraints (Sutton 1986).* In order to
attract workers, firms must pay at least as much as their workers
can obtain elsewhere. Similarly, in order to maintain their jobs,
the union cannot reduce profits so far that the firm would be
better off shutting down the plant. In local bargaining, the
outside options may be binding for less productive firms. With
more centralized bargaining, the constraints are unlikely to bind,
and the outside options are unlikely to influence the outcome of
wage negotiations.

Thus centralization primarily affects the sharing of the pie in so
far as centralization alters the conflict pay-offs of the two sides.
Our earlier discussion of complements and substitutes is relevant
here. The uniting of substitutes increases the share the union can
obtain by reducing . When groups are substitutes, the cost
to the firm of a joint strike is more than the sum of the costs
of separate strikes by each. When groups are complements,
the cost of a joint strike is less than separate strikes. Unions
usually prefer industry unions to separate company unions since
workers in different firms in the same industry are substitutes in
production.

Once an industry-wide union exists, employers often prefer
industry-wide bargaining. Strikes against one firm at a time are
more costly to the firm (since it loses business to its competitors)
and less costly to the union (since the local can obtain strike
support from the rest of the union) than would be a strike against
all at once. Thus industry-level bargaining has frequently been
sought by employers in order to reduce the union’s bargaining
power.

(b) Two-Tiered Bargaining

It is impossible to have centralized wage-bargaining without
supplementary local bargaining. Some issues, like working con-
ditions inside the plant, are inherently local. Even wage scales
need to be adjusted according to local needs. Thus all centralized
bargaining systems depend on supplementary local bargaining, if
only over the implementation of the central agreement. The

* Erling Barth (1991) has shown that the wage is a function of both the outside
and inside options when it is known that either the union or the firm will have to
terminate the conflict when its strike funds are exhausted.
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more centralized the negotiations over the base agreement,
the more details must be left to be settled in subsequent local
bargaining. At the local level, however, talks over implementa-
tion of the central agreement easily blend together with bar-
gaining over additional wage increases. Local unions have
bargaining power and it is unreasonable to expect such power to
remain unused. In fact, wage increases above the central agree-
ment, or wage drift, have comprised from one- to two-thirds of
total wage growth in the Nordic countries since 1970 (Flanagan
1990). In Norway, wage drift has been as high as 80 per cent of
aggregate wage growth in recent years (Rodseth & Holden 1990).
Since local bargainers get the last word in the sense that local
negotiations occur after the central agreement is settled, the
actual degree of centralization attained in the Nordic countries,
or anywhere else, is unclear. Does a central agreement imply
central control over the total wage increase? The answer depends
on whether or not industrial action is restricted at the local level.

To demonstrate this, consider local bargaining in a two-tiered
system. The centraily negotiated wage, denoted g, is settled first
and taken as given in local negotiations. Let d be wage drift, or
wage increases obtained in local bargaining. The final wage is
then w=g +d.

We examine first the case where strikes are allowed in local
bargaining. Striking workers are not paid by the firm, of course.
Although striking workers generally receive strike benefits, the
benefits come from their own funds unless the strike is subsidized
from outside. Central confederations that provide strike support
do not allow locals to draw upon the funds whenever they wish.
Thus union locals that are free to strike must supply their own
funds. Here we assume that neither side receives outside support
during a strike. Thus, the pay-offs when strikes are permitted are

_JR~(q+d)L if there is an agreement 7
=10 if there is a strike
for the firm, and
. T +d if there is an agreement ®)
0 if there is a strike
for the union. Applying the bargaining solution (2), we have
d=o(R/L)—q 9)
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as the cxpression for drift. The final wage is independent of the
centrally negotiated wage (as long as all agreements including
d<0 are possible). Smaller increases at the central level are
otfset exactly by larger increases at the local level. Central
negotiations, in such a system, are a ritual without real impact on
the economy.

However, this is not an accurate description of centralized
bargaining in either Sweden or Norway. In both countries, the
main agreement between the unions and the employers’ associ-
ation contains an industrial peace clause that forbids unions from
calling strikes or go-slow actions (and forbids employers from
calling lock-outs) as long as the central agreement is in force.
This does not mean that locals have no credible threats in local
bargaining. Workers may engage in work-to-rule actions where
they follow work instructions in a pedantic way, decline to work
overtime, and generally refuse to co-operate with the firm. The
work environment legislation of the 1970s gave local unions new
powers to disrupt production by refusing to overlook minor
infractions of the law. In addition, the increased use of auto-
nomous work groups gives workers greater control over produc-
tion and hence more ways of reducing productivity without
ceasing to work, at least nominally. Employers are generally
unable to take locals to court for breaking the peace clause, or to
reduce workers’ pay during such actions, because it is difficult
to prove that the peace clause has been broken.’

During a work-to-rule action, workers receive the centrally
negotiated wage ¢ while firms suffer a loss of output. We will
assume that work-to-rule actions reduce output by the proportion
0, where 6<0<1 (Moene 1988). Then the pay-offs in local
bargaining under an industrial peace constraint are

. Ax —(g+d)L if there is an agreement (10)
T 6R—gL if there is a conflict
for the firm, and
Y= T +d if there is an agreement (1)
q if there is a conflict

¥ See Moene 1988 for an investigation of other forms of industrial action at the
local tevel. For other models of wage drift, sec Holmlund 1986; Holden 1988;
1989, 1990; Holmiund & Skedinger 1990; and Andersen & Risager 1990.
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for the union. Substituting these pay-offs in equation (2), we get
d=a(l1 —0)R/L) (12)

as the outcome of local bargaining with a work-to-rule threat.

According to equation (12), drift is independent of the cen-
trally set wage. Every increase or decrease of the centrally
negotiated wage is passed on to the final wage (Holden 1989).
When strikes are forbidden at the local level, wage drift adds a
constant sum to whatever is obtained in central negotiations. The
main impact of local bargaining in this case is to set a floor on
wage growth to the extent that the centrally negotiated wage
growth cannot be negative.® In two-tiered bargaining systems, the
degree of centralization depends on the extent to which industrial
action at the local level is restricted once the central agreement is
signed. Our central result here is that if central negotiators prefer
a lower wage than would result from local bargaining for any of
the reasons elaborated in Chapter 11, central bargainers can
restrain overall wage growth by negotiating a smaller increase at
the central level provided the central bargain is backed up by an
industrial peace clause.

(c) The Frequency of Industrial Conflict

One of the striking conclusions of Rubinstein’s bargaining model
is that the equilibrium is efficient in the sense that nothing is lost
through conflict. Although the division of the pie is determined
by the relative costs of delay, the equilibrium strategies entail an
acceptance of the first offer that is made. This seems to leave
the occurrence of strikes or lock-outs to random mistakes or

® The implication of (12) that drift is independent of the centrally ncgotiated
wage increase is supported by econometric studies of Norwegian data by Steinar
Holden (1989; 1990) and Asbj¢rn Redseth and Holden (1990). The conclusions of
studies of drift in other Nordic countries are morc mixed. Robert Flanagan (1990)
finds that drift is independent of the centrally negotiated wage in Norway,
Sweden, and Denmark but not in Finland. Tyrviinen (1989) also concludes that
drift in Finland partially offsets central wage increases. Bertil Holmlund and Per
Skedinger (1990) and Douglas Hibbs and Hakan Locking (1991) find that drift
partially offsets centrally negotiated wage increases in Sweden as well, but their
study is confined to a single industry. All studies agree that the central agreement
does influence the final wage in that drift does not fully offset centrally negotiated
increases.
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deviations from purcly rational behaviour. Indeed, John Hicks
(1963) argued that no theory of bargaining founded on rational
behaviour with a unique solution could ever explain strikes, since
both sides could then predict the outcome and agree to it without
a costly conflict.

Yet the conclusion that industrial conflict is essentially random
is belied by the fact that the frequency of strikes appears to
follow predictable patterns (Kennan 1986). One of the most
striking empirical regularities is thc strong negative correlation
bctween industrial conflict .and the centralization of bargaining,
as the following quote from Hibbs (1976: 1049) indicates:

Simple calculation of strike volume for each type of bargaining system
leaves no doubt that during the postwar period the average level of
strike activity covaried with the degree of centralization: mean man-days
lost per 1000 wage and salary workers are 425, 172 and 67 for decen-
tralized, centralized and highly centralized systems, respectively.

Moreovcr, the effect of centralization on strike frequency can be
observed over time within single countries as well as cross-
nationally. Norway and Sweden were among the world’s most
strike and lock-out-prone countries during the inter-war years
bcfore collective bargaining was centralized. In the post-war
period of centralized bargaining, in contrast, the frequency of
industrial conflict in Norway and Sweden was among the lowest
observed anywhere (Ingham 1974). With the recent decen-
tralization of bargaining in Sweden, the frequency of strikes has
risen again.

The usual way out of the Hicks paradox is to expand the
bargaining model to include private information held by one side
or both.” The most plausible candidate is the information that
each firm gathers about the demand for its output. The difficulty
that private information creates is easy to understand. Suppose
the firm is hit by a sudden decline in demand. If the decline in
demand was common knowledge, the union would adjust its
expectations accordingly and contract negotiations would be
no harder than usual. But if the firm notifies the union that
conditions have worsened, will the firm be believed? After all,
the union knows that it is in the firm’s interest to say that con-

7 The theoretical and empirical literature on strikes is reviewed in Kennan
1986.
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ditions have worsened, even if they haven’t. Whether demand
is falling or rising, the firm always has an incentive to be pessim-
istic in its message to the union. Knowing this, the union
discounts any message from the firm that is not costly for the
firm to transmit. One mechanism whereby firms might credibly
communicate a worsening of conditions is to lay workers off.
Another way is to endure a strike. In fact, the empirical evidence
indicates that lay-offs and strikes are substitutes at the firm level
in the sense that strikes (in the USA) are procyclical (Kennan
1986). One-can speculate that lay-offs are generally used to
communicate during downturns in demand. Strikes are more
likely to occur during expansions when the union suspects that
conditions are better than the firm says they are.

This leads to the following simple explanation of the relation-
ship between centralization and industrial conflict. There is a
clear asymmetry in the information available to a firm, and the
information held by the union. The existence of an asymmetry
in the information held by an association of employers at the
industry level and an industrial union is less obvious. The union
can do its own studies of the demand for an industry’s output. At
the national level, the existence of any asymmetry of information
is even less likely. The national confederation of trade unions has
access to the same information about the state of the aggregate
economy as the national confederation of employers. In Norway,
for instance, both sides receive the same government reports pre-
pared by the Bureau of Statistics. As a consequence, centralized
bargaining rarely fails to come to agreement without conflict.

(d) Local Bargaining as Revenue-Sharing: The Choice of Effort

All wage bargaining entails a sort of profit-sharing. The higher
the firm’s profits, the more the union is able to take out in wages.
When profits are low, unions must settle for lower wage growth
or lower employment (or a combination of the two). At the local
level, wage bargaining is a form of profit-sharing between a firm
and its work-force. At higher levels, the profits that are shared
are aggregated over an industry or an entire economy. Unless a
firm is large relative to the bargaining unit, the wage contract will
not be sensitive to its profits. Only at the local level, therefore,
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will the implicit profit-sharing atfect the firm’s and unions’
decisions regarding variables outside the wage agreement. Three
variables seem particularly important: workers’ effort on the job,
employment, and investment.

We start with workers’ effort. It is often argued that profit-
sharing has a negligible impact on individual incentives to work
harder in all but the smallest plants.® Some aspects of work
effort, however, are decided collectively. This is particularly true
of the adoption of new techniques that increase productivity but
demand greater effort on-the part of the work-force. 1t is the part
of effort that is collectively determined that we are interested in
here.

Following the efficiency wage framework, we assume that
labour input can be written as eL, where e is the efficiency of
labour: R=R(el) with R'(eL)>0 and R"(eL)<0. For sim-
plicity, we assume that employment is fixed with L = 1. Rather
than assume e is determined by relative wages adjusted for
employment, as we did before, here we consider e to be a matter
of choice. Workers, we assume, care about both wages and their
effort. Beyond some level of effort, work is unpleasant. Let
effort be measured such that e=1 is the level of effort that
workers will expend without requiring compensation. Without
loss of generality, then, we can limit our attention to e = 1.

For convenience we adopt the particularly simple specification
of workers’ pay-offs of

\\|§1<A3 mﬁroaowmmzmmaooaoi
u(w.e) = %c if there is a strike a3)

where v(1)=0, v'(e)>0 and v'(e)=0 for e>1. Again we
assume there is no outside strike support. Note that striking
workers lose w but save the disutility of effort v(e). Profits are
given by 1 = R(e) — w when an agreement is reached and zero in
the case of conflict. To ensure an internal solution, we assume
that R'(1)>v'(1). Applying the bargaining solution of equation
(2), we have

§ This is frequently referred to as the 1/a problem. Sce the essays collected in
Blinder 1990 for discussions and empirical tests of the relationship between
profit-sharing and productivity.
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w=aR(e) + (1 —a)v(e) (14)

as the expression for the wage in the case of decentralized
bargaining. Incorporating (14), the pay-offs for the union and the
firm upon signing the labour contract with local bargaining can
be written as

u=a[R(e) — v(e)] (15)
7 = (1 - WR(e) - (o)) (16)

These last two equations display the similarity of local wage-
bargaining and profit-sharing.

There are three plausible assumptions that can be made about
the choice of effort. The first is that effort, in the sense of new
techniques or the reorganization of work, is bargained over at
the local level. The other two alternatives are that effort is set
unilaterally by either the local union or the firm. As can be easily
seen from (15) and (16), all three assumptions result in the same
first-order condition for effort:

R'(e) =V'(e). a7

Effort is set at the collectively optimal level where the marginal
increase in revenue equals the cost whether effort is set by the
union, the firm, or through bargaining. With local bargaining, the
union internalizes the full costs and benefits of effort, and so does
the firm.’

In the case of centralized bargaining, we assume that the
employers’ association seeks to maximize aggregate profits while
union pay-offs are unchanged. Assuming there are n firms, the
same wage equation (2) specifies a tariff wage of

q= ::WMxQV + (1 —a)v(e). (18)

The tariff wage reflects the average productivity of the entire
sector (or economy). If the firm is small relative to the bargaining
unit, the tariff wage is exogenous from the point of view of local
bargainers.

° This strong result depends eritically on the strong assumption made about
workers’ preferences. It does not hold for more general specifications of
preferences over wages and effort.
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In this case there is maximal disagreement over effort between
employers and workers. If the local union controls effort, effort
would set close to the minimal level e = 1. The benefits of greater
effort are shared by all through centralized bargaining while the
costs are borne by local workers alone. The result is suboptimal
effort and reduced welfare for all. In contrast, employers, if they
could, would increase etfort as much as possible subject to the
constraint that the firm be able to attract sufficient labour. Only
if the level of effort is.specified in the labour contract can the
optimal effort be obtained with centralized bargaining. If bar-
gaining is centralized at the industry level, effort may be bar-
gained over to some extent. But centralization at the national
level makes bargaining over effort impossible beyond the setting
of minimal standards that apply in all industries.

Yet centralized bargaining on the national level is typically
accompanied by supplementary bargaining on the local level. The
model of two-tiered bargaining is the relevant model for unions
that receive drift in addition to the central wage. We consider the
case of two-tiered bargaining when strikes at the local level are
prohibited. In the present context, it is natural to model the
work-to-rule action as equivalent to working with minimal effort,
or ¢ = 1. Thus, for the firm, we have the pay-offs

_ &_53 —{g+d) if there is an agreement (19)
"=1R() —¢ if there is a conflict.
For the union we have
_ T +d—v(e) if there is an agreement (20)
““lg if there is a conflict.
In this case, local bargaining results in wage drift of
d=a[R(e) — R(1)] + (1 — a)v{e). 21

Given a tariff wage of ¢ and drift given by (21), profits are
equal to

= (1~ a)[R(e) — v(e)] + aR(1) — ¢ (22)
whilc the union receives
u=a[R(e)—v(e)] —uR(1)+g4. (23)

g i
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As can be seen immediately, effort will be set at the collectively
optimal level regardiess of who chooses, exactly as in the case
with firm-level bargaining.

Thus, mixed bargaining systems, unlike purely centralized
bargaining systems, do not distort the decision over the level of
effort. Local bargaining, even if conducted under a peace clause,
gives workers a stake in the performance of their firm and thus
increases workers’ willingness to accept higher effort. At the
same time, the more effort workers exert, the greater the threat
of withdrawing co-operation during a work-to-rule action. In this
way, the employer shares the cost of effort, as well as the benefit.
The importance of local bargaining in providing a reward for
greater effort on the job is a strong argument against proposals to
cap or eliminate drift in centralized bargaining systems.

(e) Local Bargaining as Revenue-Sharing:
Employment and Investment

Local bargaining as a form of profit-sharing also affects decisions
regarding employment and investment. To examine bargaining
structure and employment, we consider a model with a fixed
number of identical firms in which the capital stock and work
effort are given. Revenue depends on employment: R = R(L)
with R(L)=0, R'(L)>0 and R"(L)<0. Unions continue to
maximize their wage minus the disutility of work u=w-—v
where v is now a positive constant. Firms, as always, maximize
profits.

The traditional right-to-manage model says that firms choose
employment along the demand-for-labour curve where profits are
maximized for a given wage, or:

R(L)=w. (24)

Equation (24) is appropriatc when the firm is small compared to
the bargaining unit. In that case, each firm considers the wage to
be exogenous and optimally adjusts employment. But if the firm
is large in rclation to the bargaining unit, as is the case with
decentralized bargaining, then firms might not ignore the way
that current employment influences future wage bargains.
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According to our standard equation for local negotiations, the
wage is given by
R(L)
L

w=a +(1~a)v (25)
as long as the lower bound is not binding. With wages set
according to (25), profits are

n= (1~ a)[R(L)~ vL]. (26)

If employers choose L to maximize (26), they would set
employment according to the condition

R(L)y=v<w. (27)

With local bargaining, employers can lower the wage by raising
employment and thereby lowering output per worker. Since v
may well be less than the competitive wage, local bargaining can
lead to a full employment, suction equilibrium where employers’
desire to expand is constrained by the supply of labour similar to
the equilibrium of Weitzman’s (1983; 1984) share economy.'®
Local unions may have sufficient power to block expansions of
employment that reduce their wages, but at least employers
would desire to hire more workers with local wage-bargaining
than with centralized bargaining.

Equation (27) implies, however, that firms are employing more
workers than they would like at their current wage. It is often
argued that this is not an equilibrium in that firms could increase
profits by laying off workers and returning to their demand-for-
labour curve as soon as the wage contract is signed and wages are
fixed. What this argument ignores is that there will be new
negotiations in one or two years. If the firm cannot suddenly
expand its work-force just before the next round of bargaining
begins, the wage in the future will be influenced by the level of
employment chosen in the present.

This can be presented with a simple model by writing the
intertemporal problem facing the firm as

¥ The equivalence of local wage-bargaining and profit-sharing is investigared in
greater detail in Moene 1986. Sce Raaum 1990 for a similar conclusion regarding
Jocal bargaining and employment in a model where wages are set unilaterally by
the union.

[P —
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8

max V= §'[R(L)-wdLi] with 8e]0,1). (28)
L

=y

t

We assume that the wage is set in a collective agreement nego-
tiated at the beginning of every period. We assume, in addition,
that the level of employment can only be altered once each
period, immediately after the wage has been set. Thus w, is fixed
when L, is chosen, but the choice of L, affects w,:

R(L .
W1 =0 Mfcxas (29)
t
With w, determined by (29), the first order condition for L, is
L
R'(L) ~w,— ud=H Tés - Eg =0 (30)
N\n N\~

If we assume a steady state with L,= L., for all ¢, equations
(29) and (30) together imply

O e v Ve GG

If 6 =0, then equation (31) reduces to the (24) where the firm
chooses a point on the demand-for-labour curve. The more firms
care about the future, i.e. the higher is 8, the higher the firms’
preferred level of employment. If 8 =1, equation (31) reduces
to (27).

According to this model, decentralized wage-setting is equival-
ent to centralized wage-setting only when firms have an extremely
short time horizon. Otherwise, local bargaining increases em-
ployment.!! In this way, the debate over whether or not em-
ployment is covered in the labour agreement or set by the firm
that has occupied so much of the literature has been misguided.
When bargaining is centralized at the national level, agreements
covering employment are infeasible. Even at the industry level,
agreements over manning rules and the like are difficult if work
practices differ among plants. Thus with national wage contracts

' Hoel 19895 examines this question in greater detail in a model where the firm
can change eniployment at any time, but it must pay hiring and firing costs. In his
model, local bargaining induces firms to hire more workers than centralized
bargaining when marginal hiring costs go up sharply as the number of workers
who are hired increases.
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and, we suspect, with most industry-level contracts, firms set
employment taking the union wage as given. When bargaining is
decentralized, in contrast, employment may be set off by the
demand-for-labour curve, whether or not employment is set by
the firm or covered indirectly by negotiations over work rules and
the like. What matters fundamentally is the level of bargaining,
not the coverage of the labour agreement.

We still have to analyse the impact of two-tiered bargaining on
employment. From equation (12), we have d = a(1 — 0)(R/L) as
the expression for drift. Profits, then, are equal to

n=R(L)-(g+d)L=[1-a(l-0)R(L)~¢L  (32)

trom which we get

T = 4q

R(L)=1 —a(l-6) (33)
as the first order condition for employment. From equation (33)
it is not obvious how to compare the firms’ demand for labour
under two-tiered bargaining as opposed to either decentralized or
purely centralized bargaining. In fact, the mixed bargaining case
produces a demand for labour that is in between the two pure
cases.

To demonstrate this, we need to show that the right-hand-side
of (33) is greater than v but less than w=g +v. Under the
assumptions of this subsection, the final wage is the same what-
ever the level of bargaining. Therefore, we can use equation (25)
to write

R(L)
L

R(L)
L

g=w—-d=ua +(1-a)jv—d=uab + (1 —a)v. (34
From (34) it is straightforward to calculate that g[1 — a(1 - 6)]*
>y, To see that g[1—o(1—0))"'<g+v, note that g+d<

(R/L) or

R(L)

q<[l-a(l=-6)]=— (35)

or

al-0) 1 [ 1 R _WRW)
TAAT@LTTI::;& HTQ: O =4
(36)
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Thus, equations (34) and (36) imply

Q =
AH|£H|8AQ+Q|€.\ 37
For the determination of effort, two-tiered bargaining was
equivalent to purely local bargaining. This is not the case for the
demand-for-labour. Two-tiered bargaining results in a demand
for labour that is less than the labour demand with purely local
bargaining but more than the demand for labour with purely
centralized bargaining.

A third important aspect of the performance of centralized
versus decentralized bargaining is the impact of collective bar-
gaining on investment. Here the standard results are exactly the
opposite of what we found in the case of employment (Grout
1983; Hoel 1990; Moene 1990). Investment in fixed capital
increases the cost to the firm of a work stoppage and therefore
increases the union’s bargaining power. Since, with local bar-
gaining, firms know that greater fixed costs increase their
vulnerability to the threat of a strike, firms invest less.

Let us add capital (K) to the model, with R=R(K, L) and
C(K) as the cost of capital. All investment we assume is fixed in
the sense that once the capital is installed, it has no other use. A
strike or lock-out stops production, but it does not eliminate the
cost of the capital equipment. Formally, with fixed investment we
have

12

. ﬁxﬁm, Ly—wL —C(K) if there is an agreement (38)

—-C(K) if there is a strike.

With decentralized bargaining, the wage is given by w=a(R/L)
+ (1 — a)v, as before, assuming the union is sufficiently powerful
to raise the wage above the competitive level. Thus profits equal

n=(1-a)[R(L,K)—-vL] - C(K) (39)

upon conclusion of the wage agreement. It is apparent from (39)
that local bargaining raises the implicit cost of capital by the
multiple (1~ a)~!, holding employment constant. In contrast,
centralized bargaining does not raise the implicit cost of capital to
the firm, in so far as the wage agreement is independent of any
one firm’s investment decisions.

One cannot conclude that local bargaining will reduce invest-
ment, however, because local bargaining may increase employ-
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ment which raises the productivity of capital. Whether local
bargaining results in more or less investment than centralized
bargaining depends on such aspects of the environment as the
industry’s demand curve and the supply constraints for capital
and labour inputs. The most that can be said that is generally true
is that the capital-labour ratio is lower with local bargaining than
with centralized bargaining since decentralization lowers the
implicit cost of labour and raises the implicit cost of capital.
These issues are pursued further in the next section in a model
where investment is studied in the form of the entrance of new
firms or the building of new plants.

(f) Entry and Exit

Until now, we have assumed that the number of firms (or plants)
was fixed and that all firms shared the same technology. Yet
much of the dynamic of capitalist economies is due to the con-
tinual entrance of new firms and the failure of existing firms.
Expansions are marked by the building of new plants; contrac-
tions by the closure of old ones. Entry and exit alter more than
the quantity of labour and capital employed. New entrants often
bring new techniques, while departing firms leave behind the
most efficient. In this way, both entry and exit change the mix of
firms in the industry and increase average productivity. In this
section, we investigate the way in which the pace of both entry
and cxit is affected by the level of bargaining.

In order to capture the effect of entry and exit on productivity
and average wages, we need a model with heterogeneous firms.
The very simplest such model consists of just two types: high-
productivity and low-productivity firms, denoted by subscripts H
and L respectively. For simplicity, we assume that all changes in
capital and labour employed are due to entry or exit. Employ-
ment per plant of either type is fixed at L = 1. Non-labour costs
of production C;, which may differ between types, are also fixed
at the plant level.'* Profits are given in each type of firm by

12 Many of these assumptions can be rclaxed without altering the results.
Mocne and Wallerstein (1992) consider a model with variable employment within
cach plant. The model examined in Moene and Wallerstein 1991a contains an
infinite number of firm types, each corresponding to a point on a line segment.
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T; ”hu@. —-—w;— 0? for i= mv N: with @:v —wh. AA.OV

The term ; is the quantity produced by a plant of type i. Let the
number of high-productive firms be ny and the number of low-
productive firms be n;. Throughout we assume that the price is
independent of the output of any individual firm but dependent
on the aggregate output of the ny+ n; firms:

p=p(ngBy+n.B.) with p'(-)<0. (41)

In comparing different levels of bargaining, it is useful to use a
competitive labour market as a benchmark. In the competitive
case, all employers pay the same wage

Wp=wp=r 42)

where r is the lowest wage that employers can pay and still attract
sufficient labour. Since the disutility of effort plays no role in this
section, we set v =0 to simplify the notation. Assuming that
firms must continue to pay the costs C; during a labour conflict,
local wage-bargaining produces a wage of
wH8 = max(opB;, r). (43)

Here we include workers’ outside option as a lower bound on
possible wage settiements.’? Note that with local bargaining,
more productive firms pay higher wages, assuming that wy >r.

We assume that wage-bargaining at the industry level sets a
uniform wage for all firms. If negotiators for employers seek to
maximize total profits in the industry, industry-level bargaining
produces a wage of

IB _  IB AQ..Q nuBu + :huhv wv. (44)

S&&N”S\P =w " =max
=~.\+=h\

We assume throughout that the union at the industry level is
powerful enough to affect the wage, or w2 >r.
Equations (40) to (44) can be used to represent several dif-

'* There is also an upper bound for the wage given by the constraint that 7= 0.
Implicit in (43) is the assumption that if one starts with a sufficiently high price
such that w; = apP,, and then lets the price fall, the lower bound binds before the
upper bound. This is equivalent to assuming that r> (a/(1 —a))C,. If r<(a/
(1 —a))C,, the upper bound binds first and workers’ wage would be given by
w;=min(apP,, pB;— C;). The choicc is arbitrary and inconsequential for the
results.
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ferent kinds of industrial structure. In the first kind we consider,
the supply of high productivity firms is limited. The size of the
industry is determined by entry and exit of less productive firms.
Thus, ngy is fixed and n; is endogenous. We assume that the
more-productive firms are more profitable than the less-produc-
tive firms, or pBy — Cy > pB, — C,.. Since, as long as this con-
dition is satistied, nothing depends on Cy # C;, we might as
well let Cy=C; = C. Second, we assume that demand is high
enough relative to the supply of more-efficient firms that some
less-efficient firmis can profitably enter in a competitive labour
market, or p(nyPy)B; —r—C>0. Third, we assume that the
potential supply of less-productive firms is greater than demand,
so that free entry implies that the profits of the less-efficient firms
are driven to zero, or

plngPu+n BBy —w - C=0. (45)

The more-productive firms, within this industry structure, receive
Ricardian rents.

This case could be interpreted as an industry with a mature
technology and some industry-specific factor of production
that cannot be expanded without a reduction in quality. Such a
factor of production could be a rich vein of ore, an advantageous
location, superior skills acquired through ‘learning by doing,’
managerial expertise, or simply a successful company culture.
Alternatively, this model can be viewed as a model of a declining
industry in which capacity exceeds demand. As demand shrinks,
the least-productive firms are the first to close.

The comparison of a competitive labour market, local bar-
gaining, and industry-wide wage-bargaining can be summarized
as follows:

wi? 2w’ (46)
wiB>wiB=r, 47
p'?>ptP=p", (48)
niB < niB=nf, (49)

where the superscripts IB, LB, and C represent industry bar-
gaining, local bargaining, and the competitive case respectively.
That w'Z>r is an assumption. That wi?=r follows from free
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entry of less-productive firms. If less-productive firms could pay
wages above r, they would be earning positive profits.'* Entry of
additional firms would then drive the price down until both the
constraint w;i®=r and the constraint w, =0 are binding.
Equations (48) and (49) follow from the zero-profit condition
for less-productive firms. From equation (45) we know that
(dp/dw,) = (1/B.)>0. Thus, p“®=p® since wi?=r and p'®>
p~® since w'®>wi®. The negative relationship between price
and total output implies that the number of less-efficient firms
must decline as the price increases.

In general we cannot tell whether w'® is higher or lower than
wi®. Both cases may apply depending on the bargaining power
of the union. If the union is weak (if a is low enough) industry-
wide bargaining leads to a wage close to r and a price close to
p<. In this case (43) and (44) imply that wh®>w'® since the
average labour productivity is higher in the high productivity
firms than in the industry as a whole. If the union is strong (if o
is high enough), industry-wide bargaining produces a wage suf-
ficiently high to keep all less-productive firms out of the market.
In this case (43) and (44) imply that wf;® < w’® since the average
productivity is the same in the two cases while the price p is
higher with industry bargaining.

With a fixed supply of more-efficient firms, the price is deter-
mined by the zero-profit condition for the less-efficient firms.
The more-efficient firms receive Ricardian rents. In this environ-
ment, industry-level bargaining has the textbook effects of raising
the price, reducing employment, and increasing average pro-
ductivity by driving some of the less-productive firms out of the
market. The union pushes the industry up its demand curve and
captures some of the monopoly rents. Note that the more-
efficient firms also obtain a share of the monopoly rents as
dnyldw = (By/BL) — 1>0. With both employers and employees
in the less efficient firms receiving their outside option, the gains
from industry-level bargaining are paid for by consumers.

In contrast, local bargaining is very similar in its effects to a
competitive labour market. Free entry drives the union wage

!4 This statement follows from the assumption that the constraint w, = r binds
before the constraint m;, = 0 binds. If the zero profit constraint binds first, then the
results are the same provided one assumes that less-efficient firnis continue to
enter as long as n; =0.
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down to the competitive wage in the less-efficient firms. Since the
less-efficient producers determine the price, no monopoly rents
result from wage bargaining. The only difference unionization
makes is that workers in more-efficient firms are able to obtain a
share of the Ricardian rents. The only losers from local bar-
gaining are the owners of the more-efficient firms who are forced
to share the rents with their workers.

An alternative, equally interesting industry structure can be
represented by the opposite assumption that the number of less
efficient firms n, is fixed while the number of more efficient firms
ny is endogenous. The interpretation of this case is that new
state-of-the-art plants embodying the latest technological ad-
vances are more efficient than plants built in the past. The
assumption that the entrants would be the most productive
seems appropriate for a growing industry with a developing
technology.

To obtain an equilibrium with both types of firms in the
market, we must have Cy>C,. This last condition can be
justified by the nature of investment in new plants. Let C, =C
and Cy= C+ I where I is the cost of new investment. Once a
plant is built and equipped, the cost I is sunk. Thus firms will
continue to operate existing plants as long as revenues cover the
labour and non-labour operating costs w+ C. Before building,
however, firms will not invest unless revenues will cover all costs
w+ C+ 1. Firms that enter earn quasi-rents on their sunk
costs. Free entry implies, however, that the more-productive
firms earn zero profits ex arte:

p(tigBe + 1 L)y —wy— (C+1)=0. (50)

In the case of an expanding industry with embodied technical
change, the comparison of a competitive labour market, firm-
level bargaining and industry-level bargaining can be summarized
by the equations:

Wi > w8 >r, (51)

> This is a simplified static represcntation of a necessarily dynamic story. See
Moene and Wallerstein 1991b for an explicitly dynamic version in which both the
number of less-efficient types and the number of more-cfficient types are
endogenous.
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wiBzwkB=y, (52)
ﬁhw Vﬁ\h Vﬁﬁu AMWV
nlf < nff <n§, (54)

From the zero-profit condition (50) and equations (43) and (44)
which determine the bargaining wage in the two cases, we can
write

21— ) = p i1 - ) (53)
Bu

where B= (nyPy +nyBL)/(ny+ny) is the average labour pro-
ductivity in the industry as a whole. Since /B, <1, (55) implies
that pt®> p’B (equation 53). If the price is higher with local
bargaining, the number of entrants must be lower (equation 54)
and the wage received in the high-productivity firms must be
higher (equation 51). Since B, <P but pt8>p'8 wi® may be
either higher or lower than w'®. Moreover, wages in the less-
productive firms are not necessarily driven to the competitive
level since the constraint n; =0 may be binding before the
number of high-productivity firms has increased so much that
wiB=r,

To summarize both industry structures considered above, the
most important feature is that local bargaining is sensitive to
local conditions. That, in fact, is among the chief virtues claimed
by its supporters. Sensitivity to local conditions means that fewer
less-efficient plants are driven out of business compared to
centralized wage negotiations. The other side of the coin is that
wages are sensitive upwards in the most efficient plants. This
implies that fewer more-efficient firms enter. Industry-level
bargaining forces less-efficient plants to shut down at a faster
rate but local wage-bargaining creates a higher entry barrier for
more-efficient plants. The ranking of bargaining levels in terms
of social efficiency thus depends on the relative importance of
allowing less-productive firms to remain in operation versus
lowering the obstacles that keep firms from investing in new
plants and equipment.
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Conflicts over the Level of Bargaining

So far in our discussion, we have investigated the impact of
different levels of bargaining on aspects of economic performance
such as employment, investment, or productivity. Our focus has
been on the social efficiency of different bargaining systems.
Even if we had unambiguous results, however, it is not clear to
whom we should submit our recommendations. Bargaining
systems cannot be imposed by force in a democratic society. The
level of bargaining is itself bargained over by unions and em-
ployers or employers’ organizations. In bargaining over the level
of bargaining, both sides presumably seek the same objectives
that drive wage-bargaining: higher wages and security for
workers, higher profits for firms. The optimal bargaining level
from the point of view of some measure of aggregate economic
performance may not be optimal from the point of view of unions
or employers. Understanding the aggregate economic con-
sequences of different levels of bargaining is only half the
problem. The other, less-studied half is understanding the
process of bargaining over the bargaining level.

Conlflicts over the level of bargaining occur among unions and
among employers as well as between unions and employers’
associations. We will discuss two types of conflict that occur
continually in mixed bargaining systems like those found in the
Nordic countries for most of the post-war period: conflict over
local bargaining rights and conflict over the allocation of wage
increases among sectors in the central agreement. We ignore, for
lack of space, the types of conflict that predominate in less-
centralized- systems, such as the competition among different
unions to represent the same group of workers. The fact that
conflict is often less visible in decentralized systems does not
mean that the conflict in decentralized systems is any less intense.
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(a) Conflict over Local Bargaining Rights

One of the perennial conflicts in centralized bargaining systems
concerns local bargaining rights. Workers may care about other
workers’ drift because they care about other workers’ final wage
for all the reasons discussed in Chapter 11. In addition, workers
care about others’ drift because other workers’ drift affects the
central agreement and their own final wage. To show this, we
continue with the last model of an industry with two types
of firms: high-productivity firms with output of By and low-
productivity firms that produce f,. Workers’ final wage is equal
to the centrally negotiated wage g, which is the same for all, and
drift d;, which varies with each firm’s productivity. We assume
that the negotiators for the employers seek to maximize total
industry profits, while union negotiators at the central level seek
to maximize the average wage. Formally, we can characterize
industry-level bargaining by the pay-offs

o= AMS:»? ~(g+d;)—C] if there is an agreement, )
A -EnG if there is a strike
for employers and
_ *Q + (Znd;/En,) if there is an agreement, @
““lo if there is a strike

for the union. Equations (1) and (2) imply that central nego-
tiators anticipate the outcome of subsequent bargaining at the
local level when setting the base wage.

The outcome of central bargaining, according to our standard
formula, 1s the tariff wage

::mm+ :rmhv I Azza.m + :h&rv
ny+nyg Ry +ny )

9= va 3)
According to (3), the tariff wage consists of the share a of the
industry’s average revenues minus the average anticipated drift.
Increases in drift reduce the tariff wage. If we consider the final
wage of workers in the sector j, where j can be either H or L and
k #j, we have

w; = QEAMM\,.MW_.V + Amlhmvﬁ\ — dy). 4
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The wage for workers in each sector is an increasing function
ot their own drift and a decreasing function of the drift received
by workers in the other sector, holding ny, and n; constant.
Moreover, if we consider matters from the point of view of an
individual local union, this effect is amplified. Each group of
workers reccives the full benefit of an increase in their drift,
while the cost in terms of a lower tariff wage is borne by all.
From the point of view of an individual local, increasing its wage
drift as much as possible is a dominant strategy. If output in local
conflicts can be reduced from f; to 6p;, we have as before that
d,=(1~-0)apB;. If 0 was chosen by each local independently,
all locals would choose =0 and bargaining would be fully
decentralized.

There are numerous externalities, many of which are discussed
in Chapter 11, that can be invoked to argue that unions are
caught in an n-person prisoners’ dilemma where the stable
decentralized solution is Pareto inferior. Holden and Raaum
(1989) characterize centralization as a Pareto optimal equilibrium
of an iterated n-person prisoners’ dilemma supported by trigger
stratcgies. Yet a simpler solution seems more realistic. The
unions can sign a legally binding collective agreement. The
feasibility of making binding commitments does not seem to be
an important issue.

Centralized bargaining, therefore, entails a collective choice of
0 >0 for all locals enforced by labour courts. But a common
constraint on all only eliminates the conflict over local bargaining
rights when firms are equally productive. If firms differ in terms
of productivity, conflicts of interest within the union over local
bargaining rights are still present. Let there be a restriction on
legal industrial action at the local level for all, formalized by the
assumption that output in local conflicts can only be reduced by a
common value of 0 such that d; = (1 — 0)app;. Inserting this in the
expression for the total wage g +d;=w;, j=H, L, given by (4)
we obtain

ap
W=
! Mam
assuming that w;=r. Holding the price of output constant,

workers in the high-productivity sector benefit from a relaxation
of the constraints on local bargaining rights or a lower 0 since

[Zni + ni(1 — 6)(B; — Bi)] ®)
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By — B, > 0. For workers in the low-productivity sector, a lower
0 leads to a lower final wage. Workers in low-productivity firms
do best when drift is disallowed altogether or 6 =1.

This conflict between workers in high-productivity and low-
productivity firms may be attenuated in industry bargaining by
the effect of 6 on the price of output. If the domestic industry
faces a downward sloping demand curve, then the union can
increase the price of output and create monopoly rents by
lowering 6 in the case of an expanding industry or raising 0 in the
case of a declining industry. The higher price of output, a benefit
for all workers who remain in the industry, may or may not
outweigh the distributional effect on those potentially harmed by
higher or lower drift. The lower the elasticity of demand, the
sharper the conflict over local bargaining rights. Conflict over
local bargaining rights is even sharper in bargaining systems that
are centralized at the national level. If national level bargainers
determine an optimal final wage, w*, in line with the models of
Chapter 11, then the central agreement will set the tariff wage to
be the target wage minus average drift, or ¢ = w* — (Zn,d;/Zn;).
When bargaining is centralized at the national level, conflict over
local bargaining rights is a zero-sum game among workers.

(b) The Instability of Centralized Bargaining

The conflict over constraints on drift is only one of many conflicts
that may exist among workers in centralized bargaining systems.
There is conflict over the wage differential received by workers
with high levels of education, or workers who work under harsh
conditions, or workers who work in the private sector. With
centralized bargaining, there are at least two bargains that
must be struck. The explicit bargaining is between unions and
employers. However, there is another bargain that must be
concluded among the unions over the distribution of allowable
wage increases. One might add a third bargain among employers.
Unlike the bilateral bargaining between the unions and the
employers’ confederation, the bargaining within the unions (and
among employers) is multilateral. The possibility of forming
various coalitions creates instabilities that are not present in the
bilateral case.
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Let the outcome of bargaining among unions be characterized
by a standard characteristic function with transferable utility,
where v(S) represents the total that could be obtained by the
coalition S and v(N) represents the total pay-off obtainable by
the grand coalition of all unions. We assume that centralized
bargaining is efficient in the strong sense that the characteristic
tunction is strictly superadditive:

V(S1) + v(82) <v(S; U Sy) (6)

for all non-intersecting §; and S,. Let the pay-offs to each union
be denoted by x;. The core is defined to be the set of pay-offs
X1.X3,...,%, such that )

> x;=v(N), and (7)

ieN

> x;zv(S) forall ScA. (8)
ie§
Centralized bargaining can be efficient in the strong sense of
equation (6), yet be unstable in the sense that no allocation
satisfying equations (7) and (8) exists.

Suppose the core does exist, a yet stronger assumption. Then
the wage bill specified in the central agreement can be allocated
among unions in such a way that no subset of unions could do
better by bargaining separately. Leif Johansen (1982) argued,
however, that the core requires excessively acquiescive behaviour
on the part of actors to be a realistic solution concept in many
circumstances. An allocation of v(N) is in the core as long as no
subset of actors can do better by withdrawing. More typically,
Johansen argued, actors demand what they could obtain outside
the grand coalition plus a share of the surplus they create by

joining.
Thus what we will call the Johansen core is defined to be an
allocation of pay-offs to individuals x;, x,, . . . , x,, that satisfies
S x=¥(N), and ©)
ieN

> x:Zv(S) + Afv(N) — v(8) — W(N\S)] for all Sc N. (10)

€S
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According to (10), each group S demands what it could get
outside the grand coalition, v(S), plus the fraction Ag of the
surplus it brings to the coalition by joining, [v(N)—v(S)—
v(N\S)]. Note that the ordinary core is defined by equations (9)
and (10) with Ag= 0. It is clear that as the aggressiveness of the
actors increases, that is as Ag rises, the Johansen core may be
reduced. Indeed, the Johansen core cannot possibly exist uniess
As+ Aws<1. Otherwise the demands for shares of the surplus
are incompatible.

How should the weights A5 be determined? One natural way is
to think of the Ags as being the product of bargaining between
the coalition § and its complement (N\S) over sharing the
surplus. That is, coalition § threatens to leave the bargaining
table and bargains with the remaining players over how to share
the surplus should it remain. In this case, we have Ag+ A = 1.

Under these conditions, the Johansen core is almost always
empty. Equations (9) and (10) imply

WU/ 5 < VN\S) + (1 - A[v(N) = v(S) —v(N\S)]. (11)
ie N\S

But if (1—As)=2An\s, then equations (10) and (11) imply that
the inequality signs must be replaced by strict equality:

> x5 = v(S) + Av(N) — v(S) ~ v(N\S)] for all ScN. (12)

€S
Equations (9) and (12) constitute a set of 2" — 1 equations (o
determine n variables x;,x,,...,x,. A solution will not exist
except in very special circumstances. In general, it is impossible
to obtain a centralized agreement that is ‘renegotiation proof’.
All possible allocations leave some group worse off than they
could be if they withdrew from the grand coalition and bargained
over the terms of rejoining.

Thus, even if all unions (or all employers) could obtain a
higher level of welfare with centralized bargaining than they
could by bargaining separately, it may siill be impossible to
distribute the gains from centralized bargaining in a way that
maintains co-operation. Of course, the lack of a solution reflects
the weakness of the theory of n-person bargaining rather than the
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impossibility of wage-sctting at the national level.! National-level
wage-bargaining did exist in Sweden for four decades, and it
exists still in Norway and Finland, albeit in attenuated forms. If
we have devoted much more space to the economic consequences
of centralized bargaining than to the political conflicts over the
level of bargaining, it is because the politics of bargaining are so
poorly understood.

' Therc are many solution concepts in co-operative game theory that could be
applied, but all suffer from the defect of assuming that the solution is Pareto
optimal. Thus they are of little help in studying when Pareto optimal solutions are
obtained and when they are not.
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Conclusion

The literature on collective bargaining consists of a multiplicity of
models, each with a different focus and, seemingly, a different
conclusion. Robust conclusions that are not contradicted by some
other plausible specification of the problem are difficult to find.
In this respect, the literature on collective bargaining is similar
to other topics in the field of industrial organization. This is
discouraging, but it is better to recognize the diversity of results
than to make claims as if economic theory had a clean, simple
implication regarding the costs and benefits of different bar-
gaining structures.

It is also disconcerting, after covering such a variety of topics,
to list what has been left out. One of the most important is the
effect of bargaining level on wage dispersion. The reduction of
wage differentials is among the most visible effects of centralized
bargaining in the Nordic countries (but not in Austria).! The
economic effect of an egalitarian wage structure is highly con-
troversial. Claims that larger wage differentials are needed to
provide adequate individual incentives must be balanced against
contrary claims that narrow wage differentials within the firm
promote co-operation among workers and higher productivity.?

Also missing is a discussion of the level of bargaining and
inflation. In this essay we have followed the theoretical litera-
ture, though not the empirical literature, and focused exclusively
on real models in which monetary policy has no role to play. This
leads to another omission, namely the interaction of union wage-

! See Freeman 1988; Rowthorn 19894; 1989b; and Kalleberg and Colbjgrnsen
1990 for empirical studies of centralization and wage dispersion. Theoretical
studies have been done by Byoung Heon Jun (1989); Wallerstein (1990); and
Moene and Wallerstein (1991c).

2 1t should be noted that managers' prefercnce for a less egalitarian wage
structure is as self-serving as the preference of unions representing low-paid
workers for a more egalitarian wage structure.

? For studies of the inflationary consequences of mixed bargaining systems, see
Holden 1991a; 1991b; and Nymoen 1991.
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setters and government policy-makers.* Implicit in this litcrature
is a claim that centralized wage-setting differs from local bar-
gaining because centralized wage-setters take into account the
likely policy responsc of the government to the unions’ pay
demands. This topic is large and diverse enough to warrant a
review of its own.

The literature we did cover does yield a simple, albeit not very
exciting, answer to our central question regarding the effect
of the degree of centralization on economic performance: It
depends. Fortunately,- we can say something about what it
depends upon. The effect of centralization depends on the
industry, the way workers are divided into separate unions and
the measure of performance. It matters whether the industry is
expanding or declining, or whether firms on the margin of entry
or exit are the most productive or the least productive. It also
matters whether centralization implies the joining of different
types of workers, or the same type of worker in different firms.
Finally, it matters whether one is concerned about employment,
investment, productivity growth, or equality.

That the effect of centralization depends upon the structure of
the industry and the way unions are organized implies a certain
scepticism regarding the empirical studies of centralized versus
decentralized bargaining that have been done so far. If industry
structure matters, then the appropriate test for at least some of
the effects of centralization is at the industry, not national, level.
If the way workers are divided into unions matters, then one-
dimensional indices of centralization are misleading. Countries
rank differently along different dimensions of centralization.

Most of the existing indices try to rank countries on a scale that
goes from firm-level to industry-level to national-level bargaining.
By this measure, Japan is the most decentralized, the United
States a little more centralized, the UK a bit above the United
States. Germany more centralized than the UK, and Norway and
pre-1983 Sweden the most centralized of all. A different measure
would rank countries on a scale that goes from every occupation
in a separate union to all occupations bargaining jointly. Now
the ranking would have the UK as the most decentralized, the

* See, among others, Sampson 1983; Calmfors and Horn 1986, Gyllason and

Lindbeck 1986; and the papers collected in Scandinavian Journal of Economics,
87 (1985). Redscth 1991 presents a recent appraisal of this literature.
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United States a little more centralized, Sweden and Norway in
the middle, and Germany and Japan as the most centralized of
the six. Should the Japanese case be used as an illustration of the
advantages of decentralization or centralization? Clearly we
should stop talking about centralization in the singular and
analyse the different dimensions of centralization separately.

Finally, whether different dimensions of centralization are
beneficial for economic performance depends on the aspect of
performance under consideration. Both local bargaining or two-
tiered bargaining in which local bargaining adds an increment to
a centrally negotiated wage provide incentives for workers to
work hard on the job. Bargaining systems without local bar-
gaining do not. Thus concern with effort argues in favour of local
bargaining or mixed systems in which central and local bargaining
are combined.

With regard to capital formation, however, the results are
exactly the reverse. Local bargaining discourages investment as
workers at the local level obtain a share of the productivity
increase that investment creates. Unfortunately, not all good
things go together. Local wage-bargaining as a form of profit-
sharing induces the efficient use of inputs whose costs are paid
continually, like effort on the job. Local wage-bargaining as a
way of sharing current profits but not prior costs, induces too
little use of inputs whose costs are sunk, like new plant and
equipment. The best bargaining system for capital formation may
be the worst for workers’ effort. If one is ultimately concerned
with, say, per capita GDP, then one’s evaluation of different
bargaining systems depends on one’s assessment of the relative
importance of investment in new plant and equipment versus
inducing greater effort on the job in the process of economic
growth.

The most prominent concern in the literature is with unem-
ployment and it is regarding unemployment that the theoretical
results are most diverse. If unions set the wage, if there is one
union for each final product, and if prices are sensitive to the
quantity of domestic output, then the relationship between
centralization and unemployment is hump-shaped with either
highly centralized or fully decentralized systems superior to
intermediate levels of centralization. If unions set the wage,
if there are multiple unions engaged in producing each final
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product, and if final product prices are fixed in world markets,
there is a monotonic relationship with unemployment lower the
higher the level of centralization. If unions set the wage, if there
is one union per product, if prices are fixed, and if unions care
about relative wages or the aggregate rate of unemployment,
then highly centralized bargaining entails the lowest unemploy-
ment. Highly centralized bargaining also produces the lowest
unemployment if wage-setting is driven by union protection of
insiders, or by efficiency wage considerations. In contrast,
decentralized bargaining produces the lowest unemployment
when the wage is set by a process of bargaining between workers
who want the highest wage possible and employers provided
employers determine employment unilaterally. Thus, in regard
to unemployment, there are arguments in favour of both firm-
level bargaining and national-level bargaining.

One way to summarize these conflicting results regarding
centralization and employment is to distinguish between those
arguments that rely on union weakness and those that rely on
union co-operation. The advantage of local bargaining in terms of
employment depends on the ability of employers to lower the
wage by increasing employment. If unions are powerful enough
at the local level to prevent employers from increasing the
number of insiders, local bargaining would result in less, not
more, employment than centralized bargaining. Similarly, the
advantage of decentralized bargaining when prices are affected
by wage costs disappear if unions are strong enough to organize
on an industry basis and obtain the monopoly rents created as an
industry moves up its demand curve.

On the other side, the advantages of centralized bargaining
depend on real co-operation among the different unions. Cen-
tralized bargaining lowers unemployment if unions can agree on
how to spread the wage increase among themselves. In the
absence of internal agreement among the unions, bargaining that
appears to be centralized can become a form of multilateral
bargaining that is not centralized at all.

In the presence of strong, cohesive unions, a mixed system of
centralized bargaining over the base wage and subsequent firm-
level bargaining under a peace clause may be the best com-
promise between divergent concerns. On the one hand, workers’
effort on the job appears to be increasingly important in light of
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current trends toward more flexible specialization aiu woin
organization described by Michael Piore and Charle, Neouet
(1984). Thus the cost of industry-level or even natiGiiui-wvei
bargaining without subsequent bargaining at the levii ot inhe
enterprise may be high. On the other hand, the large aimeicue
between labour costs at the level of the firm and labour costs at
the level of the national economy points to the existence of a
sizeable externality in wage-setting where a substantial part of the
costs of wage increases are borne by workers in other unions and
other firms.

Separate bargaining by different groups of workers within the
firm reduces economic performance on all dimensions. But co-
operation among workers divided into blue-collar, iES-oo_Er
and professional confederations has proven to be difficult to
achieve in the Nordic countries. Indeed, the greatest weakness of
national-level bargaining is the difficulty of attaining a consensus
among the unions who compete with each other as well as with
employers. .

The alternative approach, apparently favoured by wio&.m:
employers, is to rely instead on union weakness. The risk with
this strategy is that unions would remain strong enough to Eomw
the advantages of local bargaining. The danger is that the Nordic
countries might lose the advantages of centralized bargaining
without obtaining the advantages of decentralized bargaining.
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the unemployment insurance, the legal bargaining monopoly of
unions for non-members as well for many issues, the legal rights
for non-organized labour and firms with non-organized workers,
etc. Institutional changes that weaken relative union strength
in bargaining are also likely to have profound effects on the
political strength of unions. In my view, this may not be a
bad thing in a society like the Swedish one, where corporatist
influences on policy-making have been strong.
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