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INTRODUCTION

The importance of imperfect competition has long been recognised in many areas of
economics. In the field of industrial economics the assumption that firms are price-makers
and not price-takers is pervasive and has led to the modelling of different kinds of
competitive interaction among firms. Labour economics too has departed from the perfect
competition paradigm to model the impact of trade unions on labour market outcomes.
Eventually, at the beginning of the 80s, macroeconomics has joined in by relaxing the
assumption of perfectly competitive markets in the analysis of monetary and fiscal policies.

However, most papers from the different areas of economics focus on just one
consequence of imperfect competition, namely the allocative distortion of resources. So
monopolies and oligopolies are inherently ‘bad’ because they lead to an inefficient
alocation, and, consequently, to lower output. Lower production means, in turn, lower
employment. This follows from the assumption that a firm extracts the maximum output
from any given input irrespective of the structure of the market in which it operates. Thus,
labour is as productive in amonopolistic firm asit isin a competitive one, so that, if output
increases with competition, so does employment.

The view that firm efficiency is uncorrelated to product market competition has been
challenged in recent years by the growing, though still relatively small, literature on x-
efficiency. Broadly speaking, this term refers to the idea that factor productivity is actually
linked to the level of competition in the product market. Specifically, the more competitive
is the market, the more efficient are the firms that compete in that market so that the higher

is the level of output they obtain from a given amount of input. The idea that competition



drives firms towards efficient ways of production is not recent. Already at the beginning of
the 50s Friedman [1953] argued that only firms that maximise profits, i.e. minimise costs,
survive in a competitive environment. However, it isto Leibenstein [1966] that we owe the
term x-efficiency and it is by Hart [1983] the first fully-fledged model of x-efficiency.
Though more contributions followed Hart’s paper during the 80s and 90s, the theoretical
support in favour of the x-efficiency argument is not overwhelming. Quite to the contrary, a
few authors have argued, somehow counter-intuitively, that the opposite of x-efficiency
holds. That is, according to their view, firm efficiency decreases in the level of product
market competition.

Whatever the conclusion of the different papers that study the relationship between firm
efficiency and product market competition, they all share a common feature: they are al
nested into a partial equilibrium framework. In fact, to my knowledge, no genera
equilibrium model of x-efficiency has yet been constructed. In other words, genera
equilibrium models of imperfect competition still stick to the hypothesis that firm
efficiency is uncorrelated with market structure and, on the basis of this assumption, they
derive the effects of competition on output, employment, and welfare. Specifically, product
market competition isinvariably found to be raising all these three variables.

The aim of this work is to provide a new approach to x-efficiency and to nest it into a
genera equilibrium framework. In particular, the work is structured as follows.

In Chapter 1 we give a brief introduction to the literature on x-efficiency and to the
economics of imperfect competition. We do not describe any model of x-efficiency in
detail, as our approach to it substantially differs from those followed in the existing
literature. More formal is, instead, the discussion of the economics of imperfect
competition. Thisinvolves the analysis of both the output and the labour market. In the case
of the latter, we focus on the economics of trade unions. Concerning the former, we
introduce a simple general equilibrium model that reproduces one of the main findings of
the literature, namely the suboptimality of the equilibrium when the product market is
characterised by monopolistic competition. An extension of this model is then used in the

last part of thiswork to analyse the general equilibrium impact of x-efficiency.



In Chapter 2 we introduce our approach to x-efficiency. Using very general revenue and
cost functions, we derive the conditions under which an increase in competition raises firm
efficiency. The level of aggregation is the lowest as we analyse the behaviour of a single
firm in an environment in which factor prices (wage rate and cost of capita) are fixed and
revenue depends only on product market competition and on the observed firm’s level of
production/price. Firm factor demand and production are also discussed as well as the
impact of product market competition on these variables. The chapter is concluded with an
example, in which we use a Cobb-Douglas production function and a demand schedule
characterised by constant price elasticity.

In Chapter 3 the approach followed in the previous chapter is extended to a whole sector
of the economy. The analysis is conducted at a lower level of generaity as a symmetric
model is used in which all firms have the same Cobb-Douglas production function and face
identical CES demand functions. Thus, the model is an extension of the example presented
in the final part of Chapter 2. The main difference is that now there are many firms each of
them facing a demand schedule that depends on the level of production/price of all firms
operating in the same industry and on the amount of income spent by the consumers on
goods from this industry. Such income is exogenously given and so are factor prices.
Moreover, and probably most importantly, we give in this chapter aformal justification for
assumptions made in Chapter 2. These assumptions, that were crucia in determining the x-
efficiency result, become now the outcome of a process of utility maximisation. Finaly, the
main findings of this chapter areillustrated by means of a numerical example.

Chapter 4 undertakes a last extension of the model by analysing the general equilibrium
implications of our approach. To this end we model the factor markets. That is, we add a
sector producing the capital input and a labour supply function. Now the industry analysed
in Chapter 3 is assumed to be the only one in the economy for consumption goods. The
consequences of these extensions are that factor prices as well as income become
endogenous. Further, as we are using a general equilibrium framework, we are able to
discuss the implications of x-efficiency not only for output and employment, but also for
welfare. The chapter is concluded by a numerical example.

Conclusions and a mathematical appendix complete this work.
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CHAPTER 1
| mperfect competition and x-efficiency:

an overview

1.1 Introduction

This chapter contains a brief review of the literatures on trade unions, imperfectly
competitive product markets, and x-efficiency.

As to the economics of trade unions, we take into consideration partial as well as general
equilibrium models. However, none of them is used in the remainder of this work. Thisis
because our approach will focus on a particular aspect of union behaviour that has been so
far neglected in the literature. This aspect is the impact of product market competition on
the union’s preferred level of employment. Nevertheless, since in our model unions set
employment, there is a similarity between our results and those of that part of the literature
that deals with wage-employment bargaining. This similarity will be highlighted
throughout the work asit emerges.

As far as the second area is concerned (imperfectly competitive product markets), most
of the relative section is devoted to the discussion of a particular finding of the literature:
the suboptimality of the general equilibrium outcome when there is imperfect competition
in the product market and perfect competition in the labour market. The reason for focusing

on thisfinding isthat it is particularly relevant for the remainder of this work. So in section
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122 a model is set up to show the impact of monopolistic competition on
employment/output and welfare. A similar model isthen used in Chapter 4.

As to x-efficiency, this term has different meanings and can be interpreted in different
ways. In generad it is used to describe a link between product market competition and firm
efficiency. None of the models from the literature on x-efficiency is formally presented, as
none of them is used in any subsequent chapter. The approach to x-efficiency adopted in
Chapters 2 to 4 isin fact new and does not build on any existing model of x-efficiency.

Since al current approaches to x-efficiency are nested into a partia equilibrium
framework, general equilibrium models of imperfect competition and x-efficiency models
are discussed separately. However, an obvious link exists between them as both try to
assess the consequences of imperfect competition in the product market. This link has been
ignored by the genera equilibrium literature, as this consistently assumes that firms are
perfectly efficient, whatever the degree of product market competition. It seems therefore
worthwhile to develop a general equilibrium approach that accounts for a possible link
between product market competition and firm efficiency. Thisis done in Chapter 4 where a
genera equilibrium model of imperfect competition with endogenous x-efficiency will be
discussed.

1.2 Imperfect competition

The importance of imperfect competition has long been recognised in many areas of
economics, perhaps most obviously in industrial economics and in the labour economics of
trade unions. Despite the clear divergence of output and labour markets from the
competitive paradigm in most countries, macroeconomics has instead tended to stick to the
Walrasian market-clearing approach. However, over the last two decades a shift has begun
away from a concentration on the Walrasian price-taker towards a world where firms,
unions, and governments may act strategically. In particular, models have been built that
look at the implications in terms of genera equilibrium of having imperfectly competitive

output and labour markets.
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In the next two sections we give a brief introduction to the economics of trade unions
and to the literature discussing imperfect competition in the product market. We begin with

the economics of trade unions.

1.2.1 The economics of trade unions

An obvious observation about the labour markets is that they are far from being
perfectly competitive. One of the main reasons is the presence of trade unions. The
economic analysis of trade unions has experienced a remarkable development since the
mid-70s when it was still considered a ‘Cinderella topic within economics (Johnson
[1975]). In particular, considerable attention has been devoted over many years to the
construction of theories of union objectives and behaviour. Most of them were developed
within partial equilibrium frameworks. We start therefore by analysing trade unions within

this type of setting’.

Partial equilibrium analysis and trade unions

In this section we examine the interaction between a union and a firm. How union and
firm relate to each other depends in the first instance on the respective objectives. The
general view is that the union maximises a utility function defined over the levels of wage
and employment of their members. Specifically, it is often assumed that the union

maximises the expected utility of arepresentative union member, which is given by

(1.1) E(U)=$U(W)+(l—¥ju (W) U'(w)>0, U"(w)<0

! For an introduction to the economics of trade unionsin partial equilibrium analysis see Sapsford and
Tzannatos [1993]. A more specific referenceis Booth [1995a].
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where w is the wage that every employee receives from the firm, w is the wage rate

available elsewhere in the economy, T is the tota number of union members, and N

corresponds to the number of union members that are going to be employed by the firm?.
The firm is as usua assumed to maximise profit. If labour is the only factor of

production, the objective function of the firm looks as follows
(12)  m{w,N)=f(N)-wN

where f (N) is the production function and the price of the good produced was set equal to

1. From maximisation of (1.2) with respect to N we obtain firm’s labour demand, N°.

Under the assumption of decreasing returnsto scale, N° is adecreasing function of w. So
(L3  N°=g(w) g'(w)<0

We now use equations (1.1) to (1.3) to describe three different types of interaction
between the firm and the union. We first assume that the union sets the wage and the firm
sets employment. Then, we assume that union and firm bargain over wage while the firm
retains the right to unilaterally decide upon employment. Finally, we consider the case in
which firm and union bargain over both wage and employment.

In the literature, the first approach (union sets wage, firm sets employment) is commonly
referred to as monopoly-union model. Formally, this model boils down to maximisation of
(1.1) subject to N =NP . Substituting N° for N into (1.1) and differentiating with respect

to w yields, after ssmplification, the following first order condition
(14 gWuw)-u@)+gwp(w)=0

Denoted by w™ the solution to (1.4), it iseasy to seethat w" >W. If W corresponds to
the competitive wage, as it is usually assumed, then the monopoly-union model gives rise
to higher wage and lower employment than it would be the case if the labour market was

perfectly competitive.

2 Since al union members are assumed to be identical, the firm chooses among them at random. Hence each
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The monopoly-union model can be seen as a specia case of the second type of approach
(union and firm bargain over wage, firm sets employment), which is commonly referred to
as the right-to-manage model. As this approach involves bargaining over wage, the
question arises of how the bargaining outcome should look like. One popular way to solve
this problem is provided by Nash [1950]. Specificaly, the generalised Nash solution to the
bargaining problem is given by the wage that maximises the following expression

@5 [EU)-u@)[rw, N)[

where q O [0,1] denotes the bargaining power of the union, N =NP®, and U(\Tv) is the
utility of the representative union member if no agreement is reached (the corresponding
gain for the firm is equa to zero). Once the wage has been set, the firm chooses
employment according to (1.3). If g=1, the right-to-manage model is identica to the
monopoly-union model.

In terms of equilibrium employment and wage, if 0<g<1, the right-to-manage model
delivers a wage level, w'™, that it is lower than w™ but still larger than W . Accordingly,
employment is larger than in the monopoly-union model but still lower than the one
associated with w . If g=1, w™™ =w"™.

As noted by McDonald and Solow [1981], the monopoly-union model and, by
extension, the right-to-manage model suffer from one major drawback, in that their solution
is inefficient in the Paretian sense. That is, there are aternative wage-employment
combinations for which both profit and union’s utility are higher than in the right-to-
manage equilibrium. In particular, they show that if union and firm bargain over both wage
and employment awhole range of different Pareto efficient equilibria can be attained.

These equilibria have two major features: first, they al entall a higher level of
employment and a lower level of wage than in the right-to-manage case; second, they are
all off the labour demand curve; in fact, given the bargained wage, the bargained level of
employment is larger than the profit maximising one.

union member has a probability of N/T of being employed.
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Models in which through bargaining over wage and employment a Pareto efficient
equilibrium is reached are known in the literature as efficient-bargain models. These
models usually adopt the Nash bargaining approach to predict the specific wage-
employment combination that firm and union will choose. The Nash solution, in this case,
is given by the pair of wage and employment that maximises (1.5).

We now look at the general equilibrium implications of trade unionism.

General equilibrium anaysis and trade unions

The literature on genera equilibrium modes of imperfect competition is quite recent. Its
development has taken place mainly within the realm of macroeconomics and hasits origin
in the desire to make prices endogenous in the fix price models of the 1970s. The literature
took off with Hart’s [1982] paper and has been devel oping through the 80s and 90s.

One of the issues this field of economics has been concerned with is whether the
conclusions about the impact of trade unions on employment and wage, which were drawn
within apartial equilibrium setting, retain their validity in ageneral equilibrium framework.

Asfar as the right-to-manage model is concerned, the answer is yes. In fact, an economy
characterised by perfect competition in the output market and by the presence of wage
setting unions® in the labour market has a higher level of wage and a lower level of total
output and employment than a perfectly competitive economy (see Hart [1982], Blanchard
and Kiyotaki [1987], Dixon and Rankin [1994]). This outcome stems from the fact that the
unions mark up the wage over the disutility of labour. Moreover, this implies the existence
of involuntary unemployment, with the employed being ready to work more for less.

In the case of the efficient-bargain model the answer is less clear-cut. The issue is taken
up by Layard and Nickell [1990], who construct a model of an economy with n identical
firm-union pairs engaged in Nash bargaining with the objective defined by (1.5). They
come to the conclusion that (a) if we start from a fully competitive labor market and then
move to one in which firms and unions bargain over wage, employment falls; and (b) “if

unions bargain over employment as well as wages, employment will be the same as if they

% These unions may be enterprise as well as sectoral unions. Assuming the existence of asingle economy-
wide wage setting union would lead to the same conclusions.
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bargain over wages only, provided that the production function is Cobb-Douglas.
(Employment will be higher if the elasticity of substitution between labor and capita is
smaller than unity.)” (Layard and Nickell [1990], p. 773).

While finding (a) is standard, finding (b) is, to a certain extent, counterintuitive. Layard
and Nickell give the following explanation: “if unions can bargain over employment (and
not only over wages), this gives them more power. They may thus secure higher wages.
And the effects of extra power may outweigh the employment gains from giving more
expression to the unions’ concerns over employment, (Layard and Nickell [1990], pp. 777-
8).

Layard and Nickell’s results hinge on the assumptions that (i) for each union W is equal
to the wage bargained by the other unions and (ii) unions' bargaining strength (the
parameter q in (1.5)) is the same over both wage and employment. Dixon and Santoni
[1995] show that relaxing these assumptions leads to different conclusions. In particular, if
one relaxes (i) by setting W equal to the competitive wage and retains (ii), then bargaining
over both wage and employment leads to the same level of employment, N', that would be
obtained if the labour market were perfectly competitive. If, in addition to setting w equal
to the competitive wage, one relaxes (ii) as well by allowing the unions to have differential
bargaining strength over wages and employment, then employment will be larger than N if
the union has more bargaining power over employment and lower than N if the union has
more bargaining power over wage”.

In this work we model unions’ behaviour in quite an unusua way. In fact, in our
framework unions set employment but not the wage rate. This is done only for simplicity.
The aim of this work is to show that if unions can affect employment firms are inefficient
and that, if product market competition increases, firms become more efficient. This result

is achieved independently of how the wage rate is determined, so that whether unions

“ Different bargaining powers over wage and employment are formally obtained by adopting a two stage Nash
bargaining structure. In each stage Nash bargaining takes place over a different variable. Specificaly, unions
and firms first bargain over wages and, having done that, they bargain over employment (see also Manning
[1987]). Note that employment can exceed the level reached under perfect competition in the labour market
because both Layard and Nickell [1990] and Dixon and Santoni [1995] assume imperfect competition in the
product market (see also section 1.2.2).
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bargain over it or not becomes irrelevant. Moreover, most secondary results of our
approach would also retain their validity even if unions bargained over the wage rate’.
Having examined the main issues of the trade unions literature, we now discuss the

consequences of the existence of imperfect competition in the product market.

1.2.2 The economics of imperfectly competitive product markets

The remark made at the beginning of the previous section and concerned with |abour
markets certainly extends to the output markets. In fact, most product markets diverge
substantially from the perfectly competitive paradigm. This has consequences for
employment, output, and welfare. This section discusses what these consequences look
like.

Generally speaking, in a partial equilibrium framework, if a firm or the firms of a
particular industry face a downd oping demand curve they will tend to price above marginal
cost, with consequent welfare loss. Such a result is to hold long-term if the firm is a
monopolist and no entry is alowed. If we consider an oligopolistic or otherwise imperfectly
competitive product market, price competition may lead over time to the same result as
perfect competition, i.e. price equal margina cost. However, this does not need to be the
case as prices may liein the short aswell asin the long run above marginal cost®.

Asfar as general equilibrium models are concerned, the literature has mainly focused on
the effectiveness of fiscal and monetary policies’. Since in our model there is no money®
and no government, we skip this issue and concentrate, instead, on a different aspect,
namely the suboptimality of the equilibrium when product markets are not perfectly
competitive.

In fact, one of the main findings of the literature is that an economy characterised by

perfect competition in the labour market and imperfect competition in the output market

® See discussion in the conclusions at the end of this work.
® See Tirole[1987], Chapters 1 and 7.
" On this point see the surveys by Dixon and Rankin [1994], Silvestre[1993], and Lane [1999].
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may have a lower level of output, employment, and welfare than a perfectly competitive
economy (see D’ Aspremont et al. [1990], Silvestre [1990], Dixon and Hansen [1999]).
As it will become clear later, this result is particularly important in the context of this

work. We proceed therefore to its formal derivation.

A GENERAL EQUILIBRIUM MODEL WITH IMPERFECT COMPETITION IN THE OUTPUT MARKET

We first outline the basic building blocks of the model, the firms, the households and

markets in which they interact®.
Households

There is a continuum of households i(J[0,1]. They derive utility from consumption of
leisure and of differentiated goods, each of them denoted by the subscript jOI[0,1].
Preferences of the representative consumer over goods are expressed by a symmetric CES

utility function. Formally

L iy _
U(c,.l)= (ioc”. djj - 0i 0[0]
where A 00 (0,1). The first term is the utility of consumption while the utility of leisure is
represented by the second term, which is formaly the disutility of labour (li). ¢; is
consumption of good j by household i and y is a positive parameter.
The budget constraint of household i is

PC =wl, +7 =1, 0i 0[o1

where C isidenticaly equal to the first term in the utility function, w is nominal wage, 1%

isnomina profit, and P is the consumer price index given by

8 The introduction of money, however, would make no difference, i.e. money would be neutral as all real
variables are determined exclusively by the parameters of the mode.
® The model is asimplified version of Dixon and Hansen [1999].
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Households are assumed to maximise utility subject to the budget constraint. The

resulting aggregate demand for any good m, mJ[0,]], is

1

= L

cm=(&j“|— where IEJIidi
P P o

while labour supply is

{3

where y represents the wage elasticity.

Firms

The production function is the same for all firms, exhibits constant returns to labour®

and is given by

X. =n. 0y O[04

I J

where x; isthe level of output of firm j and n; is the amount of labour employed by firmj.
All firms take nominal wage w, price index P, and nominal income | as exogenous, and
set the optimal price for their own goods by maximising profit. The fact that firms take the
price index P as exogenous reflects the idea that, if the number of firms is large, each of
them neglects the impact of a change in their good price on the price index (see, for
example, Dixit and Stiglitz [1977]). Here, each good | is produced by a different firm so
that, since there is a continuum of goods, there is a continuum of firms too. It follows that
the number of firms we are considering is infinite. In this case, the impact of a change in

1% The results of the model hold for decreasing returns to labour as well (see Dixon and Rankin [1994]).
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any single good price on P isinfinitely small and 1/(1-A) is an exact approximation for the
price elasticity of demand for any good.

Moreover, 1/(1-A) corresponds to the elasticity of substitution between any two goods
produced in the economy. As A approaches 1 al goods in the economy become perfect
substitutes; so, the larger is A, the higher is the level of competition in the economy. In
other words, the only difference between the economy of this model and a perfectly
competitive economy is that goods are not perfect substitutes. In what follows we shall
therefore approximate an increase in competition by an increase in goods substitutability.
That is, by anincreasein A.

The symmetry of the model implies that all monopolistic firms choose the same price. In

particular we have the following pricing equation
W .
p, = 3 0j 0U0.1

Hence the price lies above marginal cost. If the monopolistic competitors were to behave

as price takers, price would be equal to marginal cost ( p; =w).

General equilibrium

The general equilibrium is derived under the assumption that the labour market is
perfectly competitive.
The equilibrium value of employment/production can be easily obtained by noting that

P=p,. So, using the pricing equation and the labour supply function we obtain the

equilibrium level of employment, n*, and output, X’
(1.6) n=x =X

As a measure of welfare we take the utility function. Its equilibrium value, U™, is given

by
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It is easy to see that, as long as )»0, the presence of imperfect competition leads to an
inefficient allocation. In fact, welfare is increasing in the level of product market
competition A, and so are employment and production. Thus, even though the labour
market is perfectly competitive, so that it is always cleared, the alocation turns out to be
suboptimal.

This result is a direct consequence of having the price lying above margina cost. The
higher is the mark-up over marginal cost, the lower is real wage and, since labour supply
depends exclusively on real wage, the lower is the level of employment. Thus, when there
is imperfect competition in the product market, real wage and labour supply are lower (and
so are production and welfare) than in the Walrasian case of price taking firms.

The main result of the model can be summarised as follows

PROPOSITION 1.1 In general equilibrium, if the labour market is perfectly competitive and
the product market is not, the levels of employment, production, and welfare are in general

all suboptimal and increasing in the degree of product market competition, A.
Proof: see equations (1.6) and (1.7). ©

Proposition 1.1 states that imperfect competition in the product market has in general a
negative effect on the equilibrium. We say in general because this result does not hold
when =0, i.e. when labour supply is completely inelastic. In fact, in this case, |abour
supply is independent of real wage and, therefore, imperfect competition in the product
market has no impact on the equilibrium. Moreover, whatever the value of ), since the
labour market is perfectly competitive there is no involuntary unemployment.

The absence of involuntary unemployment and the crucial role of the elasticity of |abour
supply are features proper of this model. Alternative general equilibrium approaches to
imperfect competition suggest that monopolistic competition in the product market may be

sufficient to cause unemployment and a suboptimal alocation of resources, independently
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of the elasticity of labour supply (see D’Aspremont et al. [1990], Silvestre [1990] and
[1993)).

In Chapter 4 we check the robustness of Proposition 1.1 to the introduction of x-
efficiency. The literature on x-efficiency is discussed in the next section.

1.3 X-efficiency

In this section we briefly review the literature on x-efficiency. We limit ourselvesto give
a genera introduction to this area of research without providing a formal proof of any of
the results as none of the existing models will be used in the remainder of thiswork.

The term x-efficiency was firstly introduced by Leibenstein [1966]. His starting point
was the empirical evidence on dlocative efficiency. The estimates on the benefits from
eliminating monopolies and trade restrictions suggested that such benefits were of very
small magnitude if only allocative efficiency was accounted for. However, large gains
appeared to be attainable in terms of firm efficiency. This observation led Leibenstein to
call attention to a source of economic inefficiency, which was given the name x-efficiency.

Leibenstein uses the term x-efficiency to denote a situation in which a firm does not
extract from the inputs it uses the maximum amount of output that, given the available
technology, those inputs would alow to obtain. In other words, the term x-efficiency
reflects the idea that “firms and economies do not operate on an outer-bound production
possibility surface consistent with their resources’ (Leibenstein [1966], p. 413). Thisis due
mainly to low levels of manageria effort which, in turn, are traced back to a lack of
competitive pressure. In particular, “In situations where competitive pressure is light, many
people will trade the disutility of greater effort (...) for the utility of feeling less pressure
and of better interpersonal relations. But in situations where competitive pressures are high
(...) they will exchange less of the disutility of effort for the utility of freedom from
pressure, etc.” (Leibenstein [1966], p. 413). It follows that, as the economy becomes more
competitive, firms move towards their production possibility frontier and become therefore
more efficient.
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A critical assessment of the very concept of x-efficiency can be found in Stigler [1976].
Stigler argues that within the framework of orthodox economic theory, there is no scope for
x-efficiency. In fact, a corollary of profit maximisation is that firms operate on the
production possibility frontier, i.e. they extract the maximum possible output from any
given input. Which in turn excludes x-efficiency. So, from a theoretical point of view, to
obtain x-efficiency we have to give up profit maximisation. But this would be an
“abandonment of formal theory, and one which we shall naturally refuse to accept until we
are given abetter theory” (Stigler [1976], p. 215).

A reconciliation of profit maximisation and x-efficiency has been reached in various
contributions of the past two decades. The device is the separation between ownership and
management. While company owners aim at maximising profit, managers have a different
objective. The managers aim s, in fact, the maximisation of their own utility. Specifically,
it is assumed that managers have an informational advantage over the company owners
about the cost structure of the company and that they exploit this advantage to minimise
effort (principal-agent problem). In this context, competition matters in that the existence of
monopoly rents gives the managers the potential to capture these rents in the form of slack.
Since asymmetric information is what allows managers to reduce effort, some authors have
established a link between managerial effort and competition by arguing that a major
influence of competition is the disclosure of information. So Holmstrom [1982] and
Nalebuff and Stiglitz [1983] suggest that manageria effort should be increasing in the
number of firms in the market (and hence in competition), because of the greater
opportunity for comparison of performance. Similarly, Bertoletti and Poletti [1997] argue
that, if stochastic shocks across firms are correlated, owners can refer to other firms
performance in writing the managerial contract. The assumption of common shocks across
firms is used by Hart [1983] as well. However, in his modd, it is the lowering of the
monopolistic rent associated with increases in competition, rather than the disclosure of
information, that forces managers to raise their effort. Specifically, Hart assumes the
existence within a particular industry of manageria firms, where the manager runs but does
not own the company, and of entrepreneuria firms, in which the owner runs the company.

Entrepreneurial firms are profit maximisers and their share of the total number of firmsin
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the industry is seen as a measure of product market competition. If (marginal) costs fall for
all firms (the common shock), entrepreneuria firms expand production, while the managers
of the managerial firms just increase slack. However, the higher the proportion of
entrepreneuria firms, i.e. the higher product market competition, the higher the increase in
industry production, the lower the price and, hence, the scope for slack in the manageria
firms. All this, though, holds only as long as managers are not highly responsive to
monetary incentives, otherwise competition leads to more slack (Scharfstein [1988]).

An aternative approach relies on the assumption that as competition increases, profits
become more responsive to manageria effort, with the consegquence that the owners are
given greater incentive to reduce manageria slack. Yet, an increase in competition is often
associated not only with an increase in firm’s product demand elasticity, but also with a
reduction in demand for the individual firm. The latter effect works in the opposite
direction with respect to the former, that is, as demand for the individua firm fals the loss
from alow level of managerial effort diminishes. So depending on which effect dominates
competition will either raise or reduce managerial effort (Willig [1987]). Less ambiguous
are the models constructed by Martin [1993] and Horn, Lang, and Lundgren [1994]. Both
papers find that competition reduces managerial effort. This result is obtained by adopting a
two-stage structure where first marginal costs are determined and then product market
competition takes place. In both papers marginal costs are shown to increase in the degree
of competition. And since marginal costs are assumed to be negatively correlated to
manageria effort, the conclusion is that competition lowers managerial effort.

Asto Martin [1993], Bertoletti and Poletti [1996] proved that his result does not depend
on asymmetric information, but it is simply a consequence of increasing returns to scale. In
fact, as the number of firms augments, their individua levels of output shrink and the
(efficient) level of margina cost increases. Hence the positive relationship between
competition (number of firms) and firm inefficiency (marginal costs). More robust appears
the result by Horn, Lang, and Lundgren [1994]. They consider an industry with two firms
and three different market interactions. Bertrand competition, Cournot competition, and
output cartel. These can be seen as successively less competitive frameworks. Horn, Lang,

and Lundgren show that marginal cost and thus firm inefficiency are highest under the most
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competitive setting, i.e. Bertrand competition. The reason is that with Bertrand competition
each firm increases its profit by reducing its output volume. Hence the owner wants to
lower effort incentives. However, a year later, the same authors publish another paper
where, by opening up the market to international competition, they come to the opposite
conclusion (see Horn, Lang, and Lundgren [1995]).

Consistent with x-efficiency is the model by Schmidt [1997], who points out that
competition raises the probability of liquidation so that managers are urged to improve
efficiency to avoid bankruptcy. He extends his model to include also workers behaviour.
Because of the increased risk of liquidation workforce resistance to employment reductions
diminishes with competition. In other words, workers become more willing to accept job
reductions, respectively lower the cost of a job reduction for the management, as
competition increases. It isimplicit in this argument that, if competition is sufficiently low
no lay-off actually occurs. In this case, it can be argued that workers share the monopolistic
rent in terms of higher employment. In a different framework, workers may capture such
rents in the form of higher wages and/or reduced effort. This is the case of the paper by
Nickell and Nicolitsas [1997], who develop a model in which firms and unions bargain
over both wages and effort. They show that increases in product market competition lead to
higher effort and lower wages.

Another way to link competition and efficiency of production is through the research
and development argument. In general, the more competitive the market, the higher the
profit gains from an increase in productivity and therefore the higher the incentive to invest
in research and development. However, following Schumpeter [1943], it can be argued the
other way round, in the sense that it is the availability of monopolistic profits that alows
firms to invest in research and development. Further, firms in concentrated markets can
more easily appropriate the returns from their investment, and the more concentrated the

market, the lower the uncertainty, and, hence, the higher the incentive to innovate™.

™ According to Levine et al. [1985] rather than at the market structure, one should look at technological
opportunities and appropriability conditions to explain research and development investments and the
correlated productivity gains.
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In conclusion, we can say that the hypothesis of a positive link between productive
efficiency and product market competition does not seem to enjoy a particularly strong
theoretical support™.

The approach to x-efficiency that we are going to follow in the remainder of thiswork is
different as we link firm efficiency to the presence of labour setting unions. Nevertheless,
this can be seen as a specia case of x-efficiency a la Leibenstein in which managers share
market rents with the workers simply because this makes their life more comfortable (see
Nickell [1996]).

1.4 Conclusion

In this chapter we gave a brief overview of the literatures on trade unions, imperfectly
competitive product markets, and x-efficiency. The aim was to describe the fields of
research most related to the analysis presented in the next chapters.

As our approach differs substantially from those followed by previous contributions,
none of the existing x-efficiency or trade unions models will be used in the remainder of
this work. On the contrary, in Chapter 3 and 4 we will introduce models of imperfect

competition that are very similar to the one described in section 1.2.2.

2 For more references on x-efficiency models and on empirical works in this area see Nickell [1996] and
Nickell [1999].
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CHAPTER 2
| mperfect competition and firm efficiency:

thefirm case

2.1 Introduction

This chapter introduces a new approach to x-efficiency based on the capital to labour
ratio used in the production of goods. We start by applying this approach to the case of a
single firm. The same framework is then extended to the analysis first of an industry
(Chapter 3) and then of the whole economy (Chapter 4).

The demand and production functions are held as general as possible in order to derive
the conditions under which the assumptions of the model give rise to x-efficiency.
However, in section 2.6 an example is provided in which specific demand and production
functions are used.

Although the focus will be on x-efficiency other interesting results of the model will be
discussed, in particular those concerning output and employment.

Apart from introducing the basic framework, the present chapter defines a series of
terms that will be widely used in the remainder of this work. In particular the precise
meaning of terms such as unionism, non-unionism, firm efficiency, and x-efficiency is

explained. Moreover, a distinction is made between strong and weak unionism and
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important assumptions are made about the behaviour of the unions. A forma justification
for these assumptionsis given in the next chapter.

2.2 Some preiminary definitions and assumptions

In this section we introduce a few definitions that are relevant not only for this chapter
but in general for the whole work. Let us start with the definitions of firm efficiency and x-
efficiency.

A firm produces a good (x) using two production factors, capital (k) and labour (n). The

production function is given by

x =q(n,k)

g is assumed to be continuous and everywhere twice differentiable with g, >0 [ k>0,
q. >0 0nr>0, q, <0, q, <0 On>0, g, =20 O n>0and 0 k>0, and g2 —q,Q,, <00

n>0 and [ k>0. The features of the production function imply the existence of a unigque cost
minimising capital/employment combination for each level of output. This leads us to the

following definition of firm efficiency

FirM EFFICIENCY: a firmis said to be perfectly efficient if it minimises production costs. If

thisisthe case, the following condition must hold

W_G0n
r g

wherew>0 iswage and r>0 is the cost of capital.

As a measure of firm efficiency we shall take the variable o, which is defined as

follows

d,(nk) 1
d(n, k) w

o=o0(nk)=
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If ogisequal to 1, the firmis perfectly efficient, i.e. it is employing labour and capital in
the cost minimising ratio, while it is inefficient when ois different from 1. In particular, if
oissmaller than 1 too much labour (too little capital) is used, while if oislarger than 1 too
much capital (too little labour) is utilised.

The definition of firm efficiency and its measure are used to define x-efficiency. In
particular, denoted by the letter A the degree of product market competition (the higher is A

the more competitive is the product market), we have

X-EFFICIENCY: Afirmissaid to be x-efficient if and only if

dH

— <0
dA

where H =g -1].

Hence, in the presence of x-efficiency, how close firms are to cost minimisation depends
on the degree of competition in the product market. The more competitive is the product
market, the closer to the minimum of the cost function firms are producing.

The definition of x-efficiency adopted in this work differs from the one used by
Leibenstein. For Leibenstein afirmis x-efficient if it does not extract the maximum amount
of output from the inputs it employs. Leibenstein argues that this type of inefficiency is
reduced if competition in the product market isincreased (see p. 23).

Our definition of x-efficiency also implies that a firm becomes more efficient as it
undergoes increasing competitive pressure. However, we use a different concept of firm
efficiency.

In Leibenstein’s approach, a firm isinefficient if, given the available technology, it does
not produce the maximum output from the inputs it utilizes. In our framework, instead,
firms are inefficient aslong as they fail to employ factors according to their relative prices.

It follows that in Leibenstein’s approach afirm becomes more efficient if it increases the

amount of output it extracts from the inputs it utilizes. In our setting, instead, a firm
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becomes more efficient if it reduces the gap between the factor price ratio and the technical
rate of substitution between capital and |abour.

Notably the type of inefficiency highlighted by Leibenstein is absent in our setting. In
fact, firms always locate on their production possibility frontier and extract therefore the
maximum amount of output from the employed inputs.

We shall discuss the existence of x-efficiency under three different settings. non-
unionism, strong unionism, and weak unionism. In the first case the firm is not unionised,
while in the other two it is. Under al three settings firm demand for capital is set
unilateraly by the management. They differ, though, with respect to the determination of
firm demand for labour. In particular we have

NON-UNIONISM: firm demand for capital and firm demand for labour are both set

unilaterally by the management;

STRONG UNIONISM: firm demand for capital is set unilaterally by the management; firm

demand for labour is set unilaterally by the firm union;

WEAK_UNIONISM: firm demand for capital is set unilaterally by the management; firm

demand for labour is set unilaterally by the firm union; however, demand for labour cannot
exceed the highest between current level of employment and firm demand for labour under

non-unionism.

So, under non-unionism the management sets both inputs, capital and labour, while
under unionism (both weak and strong) the firm union sets the level of labour while the
management sets the level of capital.

The difference between strong and weak unionism is that under the former the firm
union has a general and unconstrained right to decide on the size of the workforce, while
under the latter the firm union can at most prevent job losses, as it is unable to force the
management to hire new workers.

Strong unionism corresponds broadly to the case in which management and firm union

bargain over the total level of employment within the firm, while weak unionism
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corresponds largely to bargaining over layoffs. In fact, under weak unionism the firm union
isinvolved only when job reductions are undertaken.

Note that the definition of unionism (both weak and strong) implies that actually no
bargaining over employment occurs, as this is determined solely by the firm union. This
hypothesis is adopted only for simplicity. In fact, as explained in the final section of this
work, introducing employment bargaining would not change the results of the analysis.

Wage and cost of capital are always taken as given by both the management and the
union. This means that no bargaining occurs over the level of wage. Again wage-taking
behaviour is assumed for simplicity. In fact, if the union, beside determining employment,
bargained over wages, the main conclusions of our analysis would still retain their
validity™.

We now introduce a few conventions:

* theterm competition always refers to product market competition;

* theterm unionism used on its own refers to both weak and strong unionism;

» theterm efficiency used on its own refers always to firm efficiency;

* theterm union is aways used to indicate the union representing the workers of a single
firm;

« al equilibrium values under non-unionism are denoted by the superscript ‘'

 all equilibrium values under unionism are denoted by the superscript *
(as explained below, equilibrium under weak and strong unionism turns out to be the

same).

Under non-unionism, equilibrium levels of employment, capital, output, and efficiency
are denoted, respectively, by

n: k: Xx; &

while the corresponding equilibrium values under unionism are denoted by

13 On this point see the discussion in the conclusions of this work.
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n, k; x; @
If employment is the same under both settings, than capital stock, output, and efficiency
will bethe same aswell. That is

n=fi = k=k and X=X ad T=4
The reason is that firm demand for capital is determined by the management under all
settings (non-unionism, weak and strong unionism). This means that it is always chosen to

maximise profit. Since for any given level of labour there is just one profit maximising

level of capital, N =n implies k = K; output and efficiency are simply functions of capital
and labour so that if labour and capital are the same under non-unionism and under
unionism, then output and efficiency must be the same as well.

Throughout this work we shall assume that at a given point in time atechnological shock
occurs such that profit maximisation requires a reduction in labour input. Firm unions are
supposed to accept a certain number of layoffs so that the equilibrium value of employment
under unionism is lower than the initial one. Thus

ASSUMPTION1 n<n'

where n' denotes the pre-technological shock level of firm employment.

Assumption 1 has the nice property to reduce the number of equilibria to no more than
two: one under non-unionism and one under unionism. In fact, Assumption 1 implies that
firm labour demand is the same under both weak and strong unionism. As a consequence
firm demand for capital is the same as well and so will be output and efficiency (see
explanation above).

Firm labour demand is equal under both unionisms because the union’s preferred level
of labour demand is lower than the initial one. This means that the constraint represented by
n' under weak unionism is slack. As this constraint is the only difference between strong
and weak unionism, its slackness implies that strong and weak unionism deliver the same

outcome. By contrast, if Assumption 1 did not hold, employment under strong unionism



could be larger than initial employment, in which case we would have two different
equilibria under unionism: under weak unionism we would have n=n' and under strong
unionism we would have n=n >n'. Having two separate equilibria, however, would only
complicate the analysis without adding any new insight. So it seems worthwhile to assume

n <n'. Another reasonable assumption is the following one
ASSUMPTION 2 N > A

I.e. thelevel of employment under unionism is larger than under non-unionism.

Assumption 1 and Assumption 2 imply that employment under non-unionism is lower
than initial employment, that is n<n'. This, in turn, ensures the existence of different
outcomes for non-unionism and weak unionism. In fact, if the profit maximising level of
labour were larger than theinitial oneg, i.e. if n>n', then we would have n = under weak
unionism as well, in which case weak unionism would just deliver the same outcome as
non-unionism. As a consequence, the anaysis of the impact of competition under weak
unionism would be limited to the case in which employment decreases with competition
under non-unionism.

In summary, Assumption 1 and Assumption 2 state that, following a technological
shock, employment falls under al settings (non-unionism, weak and strong unionism) but
less under unionism than under non-unionism. A formal justification for Assumption 2 is
given in the next chapter.

Once the two equilibria (non-unionism and unionism) are worked out their sensitivity to
changes in the degree of product market competition is evaluated. Under non-unionism the
impact of an increase in product market competition on the equilibrium values of

employment, capital, output, and efficiency is denoted, respectively, by

As far as unionism is concerned, the distinction between weak and strong unionism
becomes relevant. In fact, if the equilibrium under weak and strong unionism is the same,

the impact of product market competition on the equilibrium may be different. The reason
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is that under weak unionism employment is, in general, not allowed to rise while it is under
strong unionism. As an increase in competition may affect the equilibrium differently under
the two settings, the change in the equilibrium values of capital, labour, output, and
efficiency have different notations. Under strong unionism the impact of an increase in
product market competition on the equilibrium vaues of employment, capital, output, and
efficiency is denoted, respectively, by

AU . RASJ : XASJ : ﬁ/]SJ

The corresponding notation under weak unionismis

mvs o kv, XY, o
As stated above, the difference between strong and weak unionism is that, under the
former, the union can force the management to hire new workers while, under the latter, the
union can not obtain arise in employment without the agreement of the management.
Formally, this means that employment can increase under strong unionism but in general

can not under weak unionism, i.e.

nY if Y <0
0 otherwise

However, (2.1) holds only when n is sufficiently large. By sufficiently large we mean
that the following condition must be satisfied

(2.2 n+n, <n

i.e. the new optimal level of employment for the management after the increase in
competition must be lower than current employment . If itisnot, i.e. if A, ispositive and
relatively large, employment actualy increases under weak unionism as well and weak

unionism collapses to the non-unionism case. Hence we are to assume that (2.2) always
holds.
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Note again that if the impact of competition on employment is the same under weak and
strong unionism, then the impact on capital, output, and efficiency will be the same as well.

Formally

mY=mn = k"=k and ;¥ =x3¥ and T,¥ =7,”

In other words, weak unionism differs from strong unionism only as long as n is a
positive function of competition under the latter. Otherwise, they are the same. The reason
Is that weak and strong unionism differ only with respect to the determination of firm
demand for labour. If this reacts to competition in the same way under the two settings,
then al the remaining variables will respond in the same way as well.

Findly, note that A, , k,, X,, d,, Y, k¥, x¥, ¥, AW, k™, X oW ae
total derivatives. Nevertheless, for any other variable y we stick to the usual convention

according to which 'y, isthe partial derivative of y with respect toii.

2.3 Firm equilibrium under non-unionism and under unionism

We now derive the equilibrium under non-unionism and under unionism for the firm
case. We work out and compare first the levels of efficiency and then those of employment,
capital, and output.

A firm produces a good (x) using two production factors, capital (k) and labour (n). The
firm is initially employing n=n" units of labour input. At some point a new way of

producing output becomes available. The new production function is given by
x =q(n,k)

where g has the features described in the previous section.

Under non-unionism the management has no constraint on its input choice, so that the

chosen labour (A) and capital (|2) maximise profit. Consequently, the firm is perfectly
efficient. So
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At the optimum, marginal revenue and marginal cost must be equal. Hence

23 R, =R(ank),1)=c,(ank)=¢,
where the LHS is marginal revenue, the RHS is marginal cost, and A is a positive parameter
indicating the level of competition in the product market. The larger A the more competitive

the product market. Margina revenue is assumed to be either constant or decreasing in q,

i.e. R, <0 [0 g>0, while marginal cost is either constant or increasing in output, that is,
Cy 20 U g>0. The second derivative of profit is taken to be strictly negative, i.e.
Ry~ Cq <0 U g>0. From Assumption 1 and Assumption 2 follows that the level of

employment chosen by the management is lower than theinitial one (A<n').
Under unionism, the firm is not allowed to freely adjust the size of the workforce, as this
is set unilaterally by the union. The level of employment under unionism, denoted by n, is

larger than N by Assumption 2. So A >nA. Once the union has set employment, the

management is left with the choice of k. Let us denote by k the cost mini mising level of

capital stock when n=n. Then we have

3l
A

)
)

W _ g,(

r Gy

ol
A

It is easy to see that K isnot profit maximising. In fact, inserting N and K inthe profit
maximising condition (2.3) yields

(2.4) R, (a(m,k),4) <, (q(m,k))

In general, marginal revenue in (2.4) islower than in (2.3) while margina cost is higher.

Hence, the management will not expand capital to minimise costs. On the contrary, it will
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choose a level of capital stock k smaller than K in order to equate marginal revenue and
marginal cost. So

r
a. (1, k)

25 R =R/(amk)1)=

where the RHS is marginal cost when employment is set a n. As a consequence the
labour/capital combination is suboptimal and the firm is not efficient'®. In particular we

have

We can therefore conclude that the firm minimises production costs under non-unionism
and it does not under unionism.

As far as production, input levels, and welfare are concerned, non-unionism and
unionism deliver in general different outcomes. For employment and output, the following
rel ationships hold

X
V
x>

n>n

The first inequality does not need particular comments. employment is larger under
unionism, as A issmaller than n by Assumption 2.

As for production, this is always larger under unionism. In fact, marginal cost under
unionism is smaler than under non-unionism so that the equilibrium level of output is
larger when the union sets n (see Appendix A1l).

The fact that output is larger under unionism implies that, under this setting, the level of
production may be nearer its welfare maximising level. In fact, as long as the firm faces a

downsloping demand curve (R, <0), the firm is price-making and sets the price above

margina cost. Hence X istoo low from a socia point of view. On the other hand, if the

1 |tisimplicitly assumed that a) firm’s profit is non-negative under (2.5) and b) for the firm it isalways
convenient to adopt the new technol ogy.
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firm is price-taking (R, = 0) its behaviour is socialy optimal. It follows that, as long as
Ry <0, X might be closer than X to its socially optimal level X . In particular, if X lies

to the left of X", then X iscertainly closer to its socially optimal level than X . However, if
it lies to the right of x (overproduction) then the following situation might arise:
X—-X >x —R.Inthiscase, X isfurther away from the socially optimal value of x than X.
In any case, X is produced inefficiently. Thisimpliesthat evenif X = x™, welfare might be
higher under non-unionism, since the production of X requires alarger labour input than
strictly necessary, whereby labour has a negative impact on welfare™.

Further, note that if R, =0, i.e. if the firm is price-taking, there might be nothing to

bargain over. In fact, unless some market imperfections are built into the model, there is no
rent to share. And bargaining over layoffs can occur only as long as there is a rent. So, if
the economy is perfectly competitive, production isequal to x~ and no bargaining occurs.
The fact that production and employment are larger when the level of employment is
directly affected by the union is neither a surprising nor a new result. To the same
conclusion comein fact McDonald and Solow [1981], who develop a partial analysis model
in which firm and union bargain over both employment and wage, with the result that for
the negotiated wage the firm employs more workers than the management would like to™.

As far as capital stock is concerned, its level under unionism, k, might lie above or

below K depending on the specified production and revenue functions.

We summarise the findings of this section in the following proposition

PrROPOSITION 2.1 In the presence of imperfect competition unionism leads in comparison
to non-unionismto

(a) higher employment and production;

(b) lower firm efficiency, whereby under non-unionism the firmis perfectly efficient.

Proof: see Appendix A1 and previous observations. ©

!> For a proper welfare analysis see Chapter 4.
16 See also Chapter 1, section 1.2.1.
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2.4 Theimpact of competition on employment, capital, and output

In this section we analyse the impact of product market competition on the equilibrium
levels of employment, capital, and output. We discuss in turn the non-unionism setting and
the unionism one. As mentioned in section 2.2, we make a distinction between weak and
strong unionism. In section 2.5 we will then analyse the impact of competition on firm

efficiency.

2.4.1 Theimpact of competition under non-unionism

Under non-unionism the impact of competition on the different variables is given by the

following expressions (see Appendix A2)

(2.6) A, = Ry .
A ~ Y. . dk
qu - qu{qn +qk dﬁ)

2.7) k, = Ry .
(é B NP dn

aq qu Oc *On &

(2.8) X, =0q.k, +q,n,

where

and 4= q(ﬁ, IE). The above eguations state that the impact of competition on inputs and

output depends solely on the derivative of marginal revenue with respect to competition. In

fact, the denominators of (2.6) and (2.7) are dways positive. Specifically, if margina
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revenue is increasing (decreasing) in competition, inputs and output are all increasing
(decreasing) as well. The reason is that competition does not affect margina cost. So, if
marginal revenue is increased by competition, the LHS of (2.3) becomes larger than the
RHS, i.e. margina profit becomes positive. In this case, the management is given incentive
to expand output, that is employment and capital. Employment, capital, and production
move therefore al in the same direction.

2.4.2 Theimpact of competition under unionism

We now turn to unionism. To simplify the analysis we introduce the variable @ , which

is defined as the ratio between employment under unionism and employment under non-

unionism. Thus

Ay
I}
> | 3l

Assumption 2 implies @ >1. This variable expresses the union’s willingness to give up

employment and it is assumed to be non-increasing in competition, that is

ASSUMPTION 3 @ isa non-increasing function of A, i.e. @ =@(A) and @, <0

Assumption 3 states that, in general, @ gets smaller as competition increases. This is

equivalent to saying that an increase in competition softens the position of the enterprise
union. A formal justification for this assumption, as well as for Assumption 2, is given in
the next chapter. As already mentioned, the impact of competition can be different under
weak and strong unionism. The difference between the two is that employment is allowed
to rise under strong unionism while it is not under weak unionism. Thus, under weak and
strong unionism, equilibrium changes according to the following expressions (see
Appendix A3)
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29 Y= R g +fg, =h,@+hg,

@1 aw=m 0T <0
g 0 otherwise
(2100 k| =a-bn, i=WU, SU
(211) X, =q.k; +g,n, i=WU, SU
where
D A qkn
R quqn +r =2
a= ——R[M 7 b= gk
ROk +1—5 Rl +1 5
Ok o]

and g = q(ﬁ,R). The signs of al but one change in response to an increase in competition
are ambiguous. The only exception is given by n", whose sign is non-positive by
assumption. The impact of competition on employment under strong unionism, i;” , isthe
result of two effects: the changein i (first term on the RHS of (2.9)) and that in ¢ (second
term on the RHS of (2.9)). The latter is non-positive by Assumption 3, while the former has
no predetermined sign. It follows that the overall effect of A on employment under strong
unionism is ambiguous. However, it is certainly negativeif n, <0.

As far as capita is concerned, this is affected directly (a) and indirectly (bf,) by
competition.

The direct effect a is positive (negative) when R, >0 (<0)". In fact, a rise (fal) in

marginal revenue is matched by the firm with arise (fal) in output (the cost function is as

¥ The denominator of ais aways negative.
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such unaffected by competition). And thisis obtained through an expansion (contraction) of
capital stock™®.

The indirect effect b, occurs through the impact of A on 1. In fact, as M changes, k
may have to change as well in order to keep margina revenue equal to margina cost. The
sign of this indirect effect is in general ambiguous. A larger n diminishes both marginal

revenue (unless ﬁqq = 0), which induces the management to lower output viaareduction in

capital stock, and marginal cost (unless G, =0), which, on the contrary, favours an
increase in output, that is, in capital. These two opposite effects are captured in b
respectively by ﬁqqﬁn and r(i—k;. Since the denominator of b is always negative, b is
k
positive when the margina revenue effect is larger, in absolute vaue, than the margind
cost effect; and it is negative otherwise. Thus, if, eg., b is positive, the impact of an
increase in employment on capita is negative. In fact, arise in employment leads to a fall
in marginal revenue, which is larger than the fall in marginal cost. Ceteris paribus, this
induces the management to lower capital in order to reduce output and thereby re-establish

the equivalence between marginal revenue and marginal cost. For similar reasons, k| is
increasing in M, when b is negative.

In summary, both a and b may be either positive or negative, so that the overall impact
of competition on capital is ambiguous.

Finally, X} issimply the weighted sum of the changes in employment and capital and it

may therefore be itself positive aswell as negative.

18 See section 2.4.1 for asimilar argument for the non-unionism case.



2.4.2.1 Theimpact of competition: strong vs. weak unionism

Let us now compare weak and strong unionism. By definition, the change in

employment under weak unionism is never larger than under strong unionism (see (2.1)).

Thus
nY >n"

where the equality sign holds only for n;” <0. As aready noted in section 2.2, if
m" =n , the impact of competition under strong unionism and under weak unionism is

the same for capital and output aswell. So

mv=nY = k"=k¥ ad x"=x

In other words, weak unionism differs from strong unionism only as long as n is a
positive function of competition under the latter. Otherwise, they are the same.

Asto capital stock we have
b<0 = kY =k™
b>0 = kY <k
So, depending on the sign of b*, the change in capital might be larger under strong

unionism or under weak unionism, with equality signs holding only for m;” <O0.

Moreover, the sign of (2.10) can be different under the two unionisms.
Finally, the impact of competition on output is certainly larger under strong unionism

when strong and weak unionism diverge, i.e. when > >0, so that n,¥ =0. To seethis,

just insert (2.10) into (2.11) and note that the resulting expression isincreasing in i, . Thus

U « WU
X =X,

1% The determinants of the sign of b have been discussed in the previous section.
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2.4.3 Theimpact of competition: non-unionism vs. unionism

From the comparison between non-unionism and unionism we can note the following:

(@ under both settings each variable (employment, capital, and output) may be
positively or negatively affected by competition; if competition has a positive or negative
impact depends on the values of the derivative of marginal revenue with respect to

competition and, for the unionism case, on the values of @, and @ aswell;

(b) under unionism inputs and outputs can to some extent move in different directions. It
is therefore possible that employment falls, while capital stock and output increase. Thisis
not possible under non-unionism, as employment, capital stock, and output all move in the
same direction when competition increases. So, a positive impact of competition on

marginal revenue, which would raise inputs and output under non-unionism, might not be
sufficient to ensure arise in inputs and output under unionism. In fact, the reduction in @
may offset the positive impact stemming from ﬁqA and quA being positive;

(c) under non-unionism, a positive derivative of marginal revenue with respect to
competition is a necessary and sufficient condition for inputs and output to rise; under
unionism, this condition is neither necessary nor sufficient for capital and output to rise,
while it is necessary but not sufficient for employment to increase under strong unionism
(see equation (2.9));

(d) the relative change in employment is, in general, smaller under unionism than under

non-unionism. To see thisjust rewrite (2.9) asfollows

—U A — ~— N — A~
VREPSSUL L/ LT 7

A

A~

n @M @ AN

S
>

with equality sign holding only for ¢, =0

Finaly, note that (a), (b), (c), and (d) all apply to both strong and weak unionism with
the only exception of employment under weak unionism as this is not alowed to increase

by assumption.
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2.5 Theimpact of competition on firm efficiency

This section derives the conditions for competition to have a positive impact on firm
efficiency (x-efficiency).

We will only consider x-efficiency under unionism as we know from section 2.3 that the
firm is perfectly efficient under non-unionism whatever the level of product market
competition (that is, 6 =1 for al A's). On the contrary, always from section 2.3, we know
that under unionism the firm is employing too many workers (too little capital) from a cost
minimising point of view, i.e. g <1. So, for competition to have a positive impact on firm

efficiency, o hasto be positively correlated to A.

2.5.1 X-efficiency under unionism

It can be shown that under unionism, x-efficiency arises as long as the following

condition holds (see Appendix A4)
dk ., ) :
(2.12) a- %+b n,>0 I=WuU, U

where

d_lz — anqn _qnnqk >0
dn 0,0 ~ Gy

and a and b are as in section 2.4.2. a measures the impact on @ of the change in k while
%+ b reflects the impact on ¢ of the changein n. If theinequality in (2.12) is reversed,
more competition leads to more firm inefficiency.

Due to concavity of the production function, % +b is aways positive. It follows that

firm efficiency is more likely to increase under weak unionism than under strong unionism.
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In fact
a- %+b mY =a- d—5+b Y
dn dn

with equality sign holding only for ;¥ < 0. The reason why x-efficiency is more likely to
arise under weak unionism is quite obvious. From the point of view of cost minimisation, at
the time A increases, employment istoo large. Hence, the fact that it can not increase under

weak unionism can only have a positive impact on firm efficiency. Using the firm

efficiency measure we can therefore write
o =0

with equality sign holding only for n;” < 0. We shall now analyse under which conditions
(2.12) is met. We first discuss (2.12) under the hypothesis that marginal revenue is
increasing in competition for any value of output, i.e. we assume that under non-unionism
an increase in competition always raises firm’'s employment, capital, and production. Then
we relax this assumption by allowing the derivative of marginal revenue with respect to A

to be negative.

X-efficiency when marginal revenueisincreasingin A

We start by assuming that competition has always a positive effect on firm's

employment, capital, and production under non-unionism. Thisis equivaent to set ﬁq , and
R, larger than zero™. In this case a turns out to be positive. This means that, under weak
unionism, ﬁqA >0 is a sufficient condition for g to be increasing in competition. This
follows straightforwardly from the non-positivity of i, and the positivity of S—E +b. So,

if competition has in general a positive impact on output under non-unionism, then x-

2 Weimplicitly assume that thereis alevel of A for which under non-unionism the amount X is produced.
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efficiency certainly arises under weak unionism. By contrast, under strong unionism, a>0

may not be sufficient to ensure more firm efficiency as A rises. In fact, if @, is not too

small (¢, is non-positive by Assumption 3), i will rise (see equation (2.9)) affecting &
negatively. In this case, the overall impact of competition on & turns out to be ambiguous,
i.e. firm efficiency may either increase or decrease (or stay constant) in responseto arisein
A

Firm efficiency is on the contrary certainly increasing in competition under strong

unionism as well if ¢, is small enough to cause areductionin f1. Inthiscase, n;” <0, so

that M, =n;", and weak and strong unionism deliver the same outcome.

X-efficiency when marginal revenue may decreasein A

If we dlow ﬁq , and Iﬁq , to be negative and/or to have different signs, the impact of an
increase in competition will in general be ambiguous under both unionisms. If ﬁM IS
positive (and IfiqA is negative) (2.12) is unambiguously met as a is positive and n, is
negative (in this case weak and strong unionism coincide). As a result, firm efficiency
improves with competition. The opposite holds if ﬁq , 1S negative (so that a is negative),
RM is positive and ¢, is not too small (so that M is positive). In this case, however,
weak and strong unionism diverge, in that firm efficiency falls more under the latter than
under the former. Findly, if ﬁM and IQ[M are both negative, weak and strong unionism

coincide and firm efficiency may either increase or decrease (or stay constant) in response
toarisein A.

Before giving an example, we summarise the findings on x-efficiency in the following
proposition

PROPOSITION 2.2 Under unionism, firm efficiency can either increase or decrease in

product market competition; x-efficiency is more likely to arise under weak unionism than
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under strong unionism; if under non-unionism firm's production is increasing with
competition, x-efficiency certainly arises under weak unionism; under non-unionism firm

efficiency is not affected by competition.

Proof: the proof trivialy follows from previous observations. ©

2.6 An example

In this section we discuss a specia case. We specify the functional forms of demand and
production by taking two of the most widely used functions in economic analysis, namely

the constant elasticity of demand function and the Cobb-Douglas production function. So

1
D:pl‘/‘ X =

where D is demand, p is firm's output price, fand a are positive parameters, with a+ <1,
and A [0 (0,1). We shall take the demand elasticity 1/(1-A) as a measure of competition. The
more e astic the demand, the more competitive the market. For simplicity we set w=r=1 and
assume that at the time the technological shock occurs the firm is perfectly efficient and
profit maximising. Then

JMkO:%%:l

where a' istheinitial value of aand k' and n' are given by

1 1

k=p1"""" n=a'A”

Assume that a falls and takes the value a''< a'. Then the management would like to
increase capital stock. As far as labour is concerned, both cases may arise, i.e. the optimal

level of employment after a decrease in @ might be lower as well as higher than the initial
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one. Following Assumption 1 we shall consider only the former case, i.e. we shall assume
that after a decrease in a the profit maximising level of employment gets lower. The
equilibrium values for all relevant variables are under the two different cases (unionism and

non-unionism) the following ones (see Appendix A5)
(213) A=@"A*¥ <n=ga" A

(214) k=i <k =@ g

(2.15) K= <x=@tP -

(216) o=1>0=

where

s=a'+f t=——2

So, in equilibrium, since ¢ is bigger than 1, employment, capital, and production are
larger under unionism. Specifically, the larger is ¢, the higher are employment, capital
stock, and production. As far as firm efficiency is concerned, this is clearly higher under
non-unionism. Let us now turn to the impact of competition on the equilibrium.

Employment, capital, and output are all increasing in competition under non-unionism,

while firm efficiency is unaffected. Formally

(217) 2="2=m>0
Ak

218) X =sm>0
X

219 Zr=0
g
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where

1 1 S
- 118 Jogil>0
m 1—5/]{/1 1-s1 9 }

In the case of unionism firm efficiency may be affected by competition. In particular,
since & issmaller than 1, x-efficiency arises under strong unionismif ;" >0, and under
weak unionismif @, >0. We shall first express the impact of A on the different variables

as a function of the change in employment, as this is what differentiates weak from strong

unionism. Thus

i B =i e SU
220 K-l lpigaljckl i=wu, SU
k 1-p1| n k
—i I =i U
@221y B=_1 |gmig | X i=Wu, SU
X 1- )I_ n X
—i =i =
(2.22) %:L{h—(l—y)”%}zai =W, SU
o 1-p1 n o
—U - ~
223) U=+l
n @ 0
_ n> if n¥ <0
(21 Y =g ’
0 otherwise
where
1 o' [(B. 1 _
h==+ L+ logA +1o >0
A 1—5/1{[0/" 1—s/1j J 94

and @, isnon-positive by Assumption 3.
The above equations state that (a) since N, may be negative as well as positive

(equations (2.1) and (2.23)), under unionism the impact of an increase in competition can
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be positive as well as negative for capital and output (equations (2.20) and (2.21)); (b) ;"

is positive, i.e. an increase in competition always raises firm efficiency under weak
unionism (x-efficiency) (equations (2.1) and (2.22)); (c) the relative change in employment
is smaller under unionism than under non-unionism (equations (2.17) and (2.23)); (d) the

impact of competition on capital and output is larger under strong unionism than under

weak unionism when the two settings deliver different outcomes, that iswhen n¥ >0, so

that M, =0 (equations (2.20) and (2.21)). In this case, though, the change in firm

efficiency is smaller under strong unionism (equation (2.22)).

The fact that the impact of competition on output is larger under strong unionism and the
one on firm efficiency is larger under weak unionism is consistent with the findings of
sections 2.4.2.1 and 2.5.1. Under strong unionism, equations (2.20) to (2.22) can be
rewritten in an explicit way, so that we can check whether x-efficiency arises under strong

unionism as well. Insertion of (2.23) in (2.20) to (2.22) yields the following expressions™

o -

(2.20) Ky =m+-2 )Iﬂ_”+ilog¢_) i=wu, U
K 1-81" 9 1-pB
=V " -

@21y Xzem+- T | %Dy P logg i=Wu, SU
X 1-8l ¢ 1-81
— U X} -

@2) Z=_1 | & 045-0-1)% |50 =W, SU
g 1-81|1-p) o

Having written the relative changes in explicit form, we can see that the sign of (2.20),
(2.21), and (2.23) is determined by the interaction of two different components: the first
one is represented by the first term on the RHS and is equal to the corresponding relative

change under non-unionism; the second one is reflected by the second term on the RHS and

stems from ¢ being larger than 1 and non-increasing in competition. The first component

?! Note that these are the same under weak unionism when ;¥ < 0; if i’ >0, instead, the corresponding

expressions under weak unionism are eguations (2.20) to (2.22) with i=wu and ﬁ}”“ set equal to zero.
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is positive for all variables, while the second one is negative for employment, and either

positive or negative for capital and output. As a consequence, capital and output may
increase as employment falls. If ¢, isequa to zero, the relative changes of employment,

capital, and output are all positive and larger than or equal to those under non-unionism.
The only equation to be certainly positive is the one relative to firm efficiency (equation

(2.22)). Thismeans that & is positively correlated to competition under strong unionism
too. And this holds even if @, =0. Hence, more competition implies more firm efficiency

under both weak and strong unionism. We summarise the results of this section in the

following propositions.

PROPOSITION 2.3 Unionismleads in comparison to non-unionism to
(a) higher employment, capital stock, and production;
(b) lower firm efficiency, whereby under non-unionism the firmis perfectly efficient.

Proof: (a) follows from (2.13) to (2.15); (b) stems from (2.16).©@

PROPOSITION 2.4 The impact of an increase in competition can be different under

unionism and non-unionism. In particular

(a) employment, capital stock and production all increase under non-unionism, while each
of these variables can either increase or decrease (or stay constant) under unionism (in
particular, competition may lower employment and raise output);

(b) under non-unionism firm efficiency is unaffected by competition, while it is increasing
with competition (x-efficiency) under unionism;

(c) the change in firm efficiency is never smaller under weak unionism than under strong
unionism;

(d) the relative impact of competition on employment is larger under non-unionism than

under unionism.

Proof: (a) follows from (2.1), (2.17), (2.18), (2.20), (2.21), and (2.23); (b) stems from
(2.19), (2.22), and (2.22); (c) is derived from (2.1) and (2.22); (d) is obtained from (2.17)
and (2.23).©@



2.7 Conclusion

In this chapter it was shown that when the firm union affects directly employment, the
firmis not efficient. That is, the profit maximising capital/employment combination is sub-
optimal, in the sense that unit costs of production are not minimised. As a consequence,
output is larger and possibly nearer its socially optimal value than under non-unionism.

Due to the inefficiency in production, an increase in product market competition might
have a quditatively different impact on employment and output. In particular, the former
might decrease and the latter expand (through arise in capital) as competition increases. By
contrast, under non-unionism, the derivatives with respect to competition of employment,
capital, and output are either all positive or all negative.

Further, the conditions under which firm efficiency improves with competition (x-
efficiency) have been derived. Unless the union can force the management to employ new
workers, if competition raises firm's output when the firm is perfectly efficient, it does
increase firm efficiency when the firm is producing in an inefficient way. In other words,
competition is always increasing firm efficiency under weak unionism and the hypothesis
that, under non-unionism, firm’s output is positively correlated to competition.

In general, x-efficiency is more likely to be observed under weak unionism than under
strong unionism. Moreover, it was shown that x-efficiency arises always when the demand
function is of constant elasticity type and the production function is Cobb-Douglas.

In the next chapter the model is extended to check whether the results so far obtained

hold through when instead of a single firm a whole sector of the economy is considered.
Moreover, the way the unions choose @ is made explicit and a formal justification for

Assumption 2 and Assumption 3 is given.
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CHAPTER 3
| mperfect competition and firm efficiency:

theindustry case

3.1 Introduction

In this chapter we extend the analysis of Chapter 2 to awhole industry (or sector) of the
economy. The main difference is that now each firm is faced with a demand schedule that
depends on the prices of al firms operating in the same market and on the amount of
nomina income spent by the consumers on their goods. We shall see that this has
consequences mainly for the equilibrium level of capital.

The analysis is conducted at a lower level of generality than in Chapter 2. In particular,
for all firms we use the same Cobb-Douglas production function as in Chapter 2, section
2.6 and the CES demand function introduced in Chapter 1, section 1.2.2. Hence, any
comparison between the firm and the industry case will not concern the general model of
sections 2.3 to 2.5 of Chapter 2, but the one specified in section 2.6.

Moreover, we make explicit the decision process of the union with respect to the
determination of ¢, thereby giving a formal justification for Assumption 2 and

Assumption 3. Specifically, the conditions implied by these two assumptions become the
result of the maximisation of the union expected utility function.

Finally, anumerical exampleis presented.
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3.2 The modd

We now extend the approach of the previous chapter to the analysis of a whole sector,
caled S of the economy. Each firm in this sector is denoted by a subscript j where j U
[0,1]. Products are differentiated so that firms have a certain degree of monopolistic power.
The demand side is modelled as in Chapter 1, section 1.2.2. So, preferences of the
representative consumer over goods from S are expressed by a symmetric CES utility
function, such that each firm faces a downsloping demand curve given by

A

where p; is the price of the good produced by firm j; 1/(1-A) denotes the constant price
elasticity of demand corresponding to the elasticity of substitution between any two goods
produced in S with A 0O (0,1). As A approaches one, the industry approaches perfect
competition. As A tends to 1, in fact, al goods in S become perfect substitutes. P is the
consumer price index of the goods produced in S and is a function of p; (see Chapter 1,
section 1.2.2). Finaly, | is nominal income spent on goods from S

The production function is the same used in section 2.6 of the previous chapter and is
identical for al firms. So

'k}

X = g 0j O[o]

where x; is the level of output of firmj; k; and n; are, respectively, the amount of capital and
labour employed by firm j; a and S are positive parameters, with a+ <1. Firms take the
unit cost of capital, r, the unit cost of labour, w, the price index P, and income | as
exogenous and set their optimal demand for labour and capital by maximising profit. Asin
the firm case, we set w=r=1 and assume that at the time the technological shock occurs

firms are perfectly efficient and profit maximising. Then
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, , a' k'j .
O-(n],k])zzn—lzl DJ D[O,l]
j

where @', n';, and k'; are the initial values of a, n;, and k;. Specificaly, employment

and capital are given by (see Appendix B)
(3.2 n',=a'Al Oj O[0
(3.2 k', =Bl Oj O[04

whereby the above expressions were obtained exploiting the symmetry of the model that
implies pj = P for al j. Both employment and capital are negatively affected by imperfect
competition (A<1). a'l and A are the levels of employment and capital when firms act as
price-takers.

At this point we introduce a further assumption. When a+ /<1, that is, when there are
decreasing returns to scale, price taking behaviour leads to a positive profit. This may cause
confusion as price taking is used to denote perfect competition. But if firms make positive
profit, price taking cannot correspond to perfect competition as the latter is associated with
zero profit. So, to obtain the perfect competition case we could not simply assume price
taking firms, but we would have to consider entry as well. In order to avoid this
complication and to establish a forma equivaence between price taking behaviour and

perfect competition without entry of new firms we make the following assumption

ASSUMPTION 4 define 1q(1) as the amount of profit that firms make when they act as price

takers. Then, 1(1) is the minimum amount of profit at which firms are willing to produce.

Basically, Assumption 4 makes price taking equivalent to perfect competition. In fact,
no outside firm wants to enter the market when firms are price taking because the firms

already in the industry are not enjoying any rent, i.e., they are not making any profit above

59



1(1). This allows us to avoid a formal analysis of entry and to establish an equivaence
between price taking behaviour and perfect competition®.

Having cleared this matter, we assume again that at some point o fals and takes the
vadue a''<a' and that profit maximising labour demand decreases. Hence, the
management aims at reducing employment. As in the previous chapter, we shall anayse
and compare the case in which the management is free to choose the level of employment
(non-unionism), and the case in which the enterprise union is involved in the determination
of employment (weak and strong unionism). Before comparing the outcomes under these
different settings, we extend the approach of Chapter 2 by making explicit the way the

unions determine their optimal level of labour demand.

3.3 Themarket selection hypothesis and unions utility

This section deals with the problem of determining labour demand under unionism. The
aim isto give aformal justification for Assumption 2 (i > fi). Assumption 3 (¢, <0) will
be discussed in section 3.5.2. These two assumptions are particularly important as they play
anon-margina role in determining the results of the previous chapter.

To determine the way unions choose employment we resort to the market selection
hypothesis, according to which, in a competitive environment, a firm that does not
maximise profits will eventually be driven out of the market. This argument is mainly
associated with the work by Friedman [1953]. As he putsiit,

. - unless the behavior of businessmen in some way or other approximated behavior
consistent with the maximization of returns, it seems unlikely that they would remain in
business for long. Let the apparent immediate determinant of business behavior be anything
at all — habitual reaction, random chance, or whatnot. Whenever this determinant happens to
lead to behavior consistent with rational and informed maximization of returns, the business
will prosper and acquire resources with which to expand; whenever it does not, the business

will tend to lose resources and can be kept in existence only by the addition of resources

2 Alternatively, we could have introduced fixed costs of production equal to Ti(1).
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from outside. The process of “natural selection” thus helps to validate the [maximization of
returns] hypothesis-or, rather, given natural selection, acceptance of the hypothesis can be
based largely on the judgement that it summarizes appropriately the conditions for survival
(FRIEDMAN [1953], p. 22).

Thus, the content of the selection hypothesis is that profit maximising firms are (more
likely to be) the survivors. This hypothesis provides therefore a justification for the use of
profit maximisation in modelling firm behaviour.

Despite its intuitive appeaing, the market selection hypothesis has not been without its
critics. Some authors have, in fact, expressed doubts about its validity and developed
alternative models, in which firms are allowed to behave in a way inconsistent with profit
maximi sation.

So Nelson and Winter [1982] adopt an evolutionary approach, in which firms simply
follow some given decision rules and update them over time. These decision rules need not
be fully consistent with profit maximisation, although the most profitable firms are till
expected to drive the less profitable ones out of business. Blume and Easley [1992] develop
a model in which individuals make risky investments using different rules; they show that
utility maximisation is not necessarily the rule most likely to succeed. More clear-cut is the
result obtained by Dutta and Radner [1999]. They find that only firms that do not maximise
profits survive in the long run®.

Despite these criticisms, we adopt the market selection hypothesis in our effort to
provide a reasonable way in which unions determine firms' labour demand. In particular,
we assume that, if firms are not profit maximising, those among them that are closer to
profit maximisation have better chances to survive for any given degree of product market
competition. And, if competition increases, the survival chances of the firms that are closer
to profit maximisation rise, while those of the other firms diminish.

These assumptions are somehow implicit in the market selection argument and already
Alchian [1950] pointed out that success or survival only requires relative superiority. In

the context of the x-efficiency literature, the market selection hypothesis has been used by

% For acritical discussion of the profit maximisation hypothesis, see Winter [1987].
24 «Byen in aworld of stupid men there would still be profits’ (Alchian [1950], p. 213).
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Schmidt [1997]. In his model, managerial effort increases in competition because more
competition implies a higher probability of bankruptcy®. Although based on the same idea,

our approach is different and can be described as follows.

D

We define Ay as firm j labour demand under non-unionism®, n

;. as firm j labour

demand under unionism, and 47)] as the ratio between the two, that is

@ = ] 0y O[04

EJJ. corresponds to the variable @ introduced in Chapter 2, section 2.4.2. Given ﬁJP,
determining firm j labour demand under unionism is equivalent to determining 5] Hence,
we can conduct the analysisin terms of the variable ¢_1] , instead of using ﬁjD .

We assume that in each period a fraction 1-£ (& O [0,1]) of the firms in sector S goes
bankrupt in the wake of some exogenous adverse shocks. However, for each firm leaving
the market there is a new one entering it so that the number of firms in sector S can be
viewed as constant®”. This means that each firm should have a likelihood of survival equal
to £ in each period. However, following the arguments above, the probability of going
bankrupt for agiven firm increases if the firmis not profit maximising, when all other firms

are. A measure of how close is firm j to profit maximisation is given by the difference in

absolute value between @, and 1, as ¢, =1 corresponds to profit maximisation. Thus, the
larger |E)] —]1, the further away is firm j from profit maximisation. Denoting by 5_1 the @
chosen by all unions other than union j, it follows that the probability of surviva of firmjis
lessthan ¢ if |¢ ~1>|g; -1 anditislarger than ¢ if | ~1<|g, 1. 1f |g -1=|p, -1,

the probability of survival of each firm is exactly equal to & Given this, we assume that 5,

% See Chapter 1, section 1.3 as well.
% ﬁjD corresponds to (I11) in Appendix B.
2" Constancy of the number of firmsin the market is not necessary but it simplifies the exposition.
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Is the outcome of a maximisation process. Specifically, union j is assumed to maximise the

following expected utility function

63 Elp) =0, A0(0) j olo)

where U(.)=U is the utility function of union j, &¥(.), which is bound between 0 and 1, is
the probability of survival of firm j, and the utility when the firm goes bankrupt has been
set equa to zero. These functions are the same for al unions. (3.3) is continuous,
everywhere twice differentiable, and concave in ¢, . Asto U, we assume U 0 >0, i.e. the
utility of union j isincreasing in ¢ . Union j chooses ¢; to maximise (3.3) taking ¢.; as

given. W(.)=W has the following features

()W, <0 O¢ >1 0j 0[0.]
(i)W, =0 O¢ <1 0j 0[0]
(i), =0 Og, 21 0j 0[0.]
(v)W(v,v,A)=1 0A0(0)

() and (ii) state that the probability of survival of firmj isin genera higher the closer is

¢ to unity. It follows that union j will never choose a demand for labour lower than the
profit maximising one since it would definitely be better off by setting n” =1’ . Hence, the
optima ¢, @, and, by extension, the optimal ¢.;, @, are never smaler than 1. This
means that, if we ignore the solution (3] =1, maximisation of (3.3) leads to the result

implied by Assumption 2.
This fact is taken into account in (iii) that is defined only for ¢ ; 21. In particular, (iii)

states that the further other firms are from profit maximisation, the higher the probability of

survival of firm j. This assumption explains why an increase in ¢ may have no impact on
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W (equality signsin (i) and (ii)). Infact, if @ ; isvery largeand ¢, iscloseto unity, asmall
change in the latter may not make any difference. In this case, we can imagine W as being
flat and equal to 1/¢ for some interva around @, =1. Conversely, if @ ; is close to unity
and ¢ isvery large, W is equa (or close) to zero. In this case, asmall change in ¢ may
have no impact on W at all. A similar argument applies to the equality sign in (iii). (iv) says
that when ¢ =vfor al j’s, then all firms survive with a probability of &.

As we know that (3] is larger than unity for al j’s, we make the following assumptions,

that are contingent on @ ; and ¢; being equal to or larger than 1

W)W, <0 Og >¢, Op, 21 0j 0O[o]]
(vi)w, >0 Og <@, Op 21 0j O[04

(v) and (vi) state that the probability of survival of firm j is positively (negatively)
affected by competition if firm j is closer to (further away from) profit maximisation than

the other firms are.

Due to the symmetry of the model, in equilibrium maximisation of (3.3) with respect to

¢ givesavaue ¢_JJ , Which is the same for all j’s. Moreover, from (ii) follows that 5] isin

general larger than 1. So, ¢, =@, =@ =1 [Jj 0[0,]]. Obviously @ must be always small
enough to guarantee alevel of profit above the minimum required for production, which is
given by (1) (see Assumption 4). It follows that ¢ is equal to 1 when firms are price
taking, i.e., under perfect competition unionism and non-unionism yield the same outcome.
In fact, if @ were larger than 1, profit would fall below 11(1). This feature will prove to be

quite important in the discussion on x-efficiency in section 3.5.2. Finally, note that the

results of this section are al independent of Assumption 1.



3.4 Industry equilibrium under non-unionism and under unionism

In this section we compare the two equilibria that arise when the management is free to
hire and fire without the agreement of the union (non-unionism) and when the firm union
sets firm labour demand (unionism). The equilibrium under unionism is determined
through the imposition of the restriction implied by Assumption 1, i.e. firm labour demand
is lower than current employment. This restriction alows us to treat strong and weak

unionism together as they ddiver the same equilibrium. On the contrary, Assumption 2
(¢ >1), no longer holds, in the sense that now ¢ is determined as in section 3.3, so that it

is either equal to or larger than 1. The equilibria under non-unionism and under unionism

are given by (see Appendix B)
(3.4) Ai=a"Al <n=¢'a" A
(35  k=p1=k

(3.6) g=(AM)P<sx=gp“ (A1)

(3.7 o0=1=20=

As usual the superscripts ‘A" and © ' denote respectively the equilibrium values under
non-unionism and under unionism. Strict inequalities hold for ¢ >1, while for ¢ =1 the two
equilibria are the same. Under perfect competition, the levels of employment, capital,
output, and efficiency are the same under the two settings as price taking implies ¢ =1.

As long as non-unionism and unionism deliver different outcomes, i.e. as long as A<1
and @ >1, the following remarks hold.

The equilibrium level of employment is higher when the unions determine firms' |abour
demand than under non-unionism (equation (3.4)). So, the presence of the unions has a

beneficial effect in terms of employment.
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Capital stock is the same under the two settings (equation (3.5)). As a conseguence, the
ratio capital/labour is smaler when the unions choose employment. Since under non-
unionism this ratio corresponds to the optimal one, when the unions affect the level of
employment firms are inefficient (see (3.7)). This result is due to the fact that firms,
although forced to keep a larger number of workers, have no incentive to expand capitd
stock to obtain the cost minimising ratio between labour and capital. Doing this would, in
fact, lower profits. In particular, demand for capital turns out to be independent of |abour
demand (see Appendix B) and the final outcome is overmanning. Note that the expression
for firm efficiency isidentical to the one derived in the firm case (see (3.7) and (2.16)).

As to output (equation (3.6)), due to the presence of a larger workforce, production is
higher under unionism then under non-unionism. The union forces therefore the firm to
produce more than it wants to do, thereby possibly enhancing social efficiency®.

We summarise the findings of this section in the following proposition.

PROPOSITION 3.1 If @ >1, unionism leadsin comparison to the non-unionism case to
(a) higher employment and production;

(b) lower firm efficiency, whereby under non-unionism firms are perfectly efficient;
(c) equal capital stock.

If @ =1, unionism delivers the same outcome as non-unionism.

Proof: (a) follows from (3.4) and (3.6); (b) stems from (3.7); (c) is derived from (3.5).@

Thus the main difference between the firm case and the industry case is given by capita
stock. Thisis larger under unionism in the firm case, while there is no difference between
non-unionism and unionism in the industry case. This follows from equilibrium capital
stock being independent of employment. More importantly, though, none of the results of

this section hinges on Assumption 2, that, by contrast, was necessary to determine the firm
case outcomes. In fact, now the implicit condition of Assumption 2, i.e. ¢ >1, isthe result

of the maximisation of the union objective function.

%8 See Chapter 2, section 2.3.

66



Notably, the larger is ¢ , the higher are employment and production, in both the industry

and firm case (see (3.4) and (3.6), and (2.13) and (2.15)). In particular, @ has only a

positive effect on employment and production (and capital, in the firm case).

3.5 Theimpact of competition

In this section the impact of an increase in competition on the equilibrium is discussed.

As in the previous chapter, we distinguish between strong unionism and weak unionism.

However, we no longer assume that ¢ isnon-increasingin A. That is, we relax Assumption

3.

3.5.1 Theimpact of competition under non-unionism

When the management is free to adjust labour without the consent of the union, the
impact of an increase in competition is straightforward: employment, production, and
capital stock increase, and firm efficiency is unaffected, i.e. whatever the level of

competition firms are aways producing in a perfectly efficient way. Formally

@ w-K_1,,
n k A
X, S

39) =359

(39) XA

310 Zi=0
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3.5.2 Theimpact of competition under unionism

We now analyse the impact of competition under weak and strong unionism. Since 7 is
smaller than 1, x-efficiency arises under strong unionism if @;” >0, and under weak
unionism if @, >0. We shall first express the impact of A on the different variables as a

function of the change in employment, as this is what differentiates weak from strong

unionism. Thus

(3.12) kT”=—1=1>0 i=wWu, U
k k A
—i =i N2y

(3.12 —”=£+a'n—”sxﬂ— i=Wu, U
X A n X

(3.13) izl—ﬁ—”z@ i=Wu, U
g A n T
_ > if nY <0

(2.1) Y =47 A

0 otherwise

The above equations state that (a) the relative change in capital is positive and equal

under unionism (weak and strong) and non-unionism (equation (3.11)); moreover, given
(3.5), the absolute change is the same as well; (b) @, is positive, i.e. an increase in
competition aways raises firm efficiency under weak unionism (x-efficiency) (equations

(2.1) and (3.13)); (c) the impact of competition on output is larger under strong unionism

than under weak unionism when the two settings deliver different outcomes, that is when
nY >0, so tha N =0 (equation (3.12)). In this case, though, the change in firm
efficiency is smaller under strong unionism (equation (3.13)).

Remark (&) stems from capital being independent of employment, and therefore of ¢,
which is the variable that differentiates unionism from non-unionism. Remark (b) derives

from the increase in capital. At the time competition increases, firms are employing too
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many workers for the amount of capital in use, i.e. the ratio capital/labour is too small.
Since labour can not increase under weak unionism by assumption and capital expands as A
rises, the ratio of capital to labour increases, so that firm efficiency improves. Concerning
remark (c), output rises more under strong unionism because, when employment increases
under strong unionism, it remains constant under weak unionism, and capital rises by the
same extent under both weak and strong unionism. For the same reason the change in firm
efficiency is smaller under strong unionism.

To see whether x-efficiency arises under strong unionism too (that is, if ;" is positive)
and, more generally, how changes in firm efficiency are related to changes in output and
employment, we give an expression for n;" as a function of ;¥ (equation (3.14)) and

insert it into (3.12) and (3.13). Thus

Gy -1 g
n oA T
oU —sU

@12) o =S_g%
X A o

@ . _
(3.13) ”g =1_1ﬂ : [1fﬁAloggZ—(1—sA)%}

Equations (3.14) and (3.12') show that the impact of competition on employment and
output under strong unionism® can be decomposed into two effects. a direct effect,
represented by the first term on the RHS, that is positive and equal to the impact of
competition under non-unionism (see (3.8) and (3.9)); and an indirect effect, represented by
the second term on the RHS, that is negatively correlated to the change in firm efficiency.
The indirect effect is proper of unionism as, under non-unionism, firms are perfectly

efficient for every A.

% On the relationship between (3.12) and (3.13") and the corresponding expressions under weak unionism see
note 21 in Chapter 2, section 2.6.
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Since we have relaxed Assumption 3 (¢, < 0), firm efficiency may be increasing as well

as decreasing in competition. In fact, the sign of (3.13) is ambiguous. However,

Assumption 3 would be a sufficient (though not necessary) condition for firm efficiency to
increasein A. Infact, since @ isnever smaller than 1, if ¢, <0, (3.13) is certainly positive.

This is the same result obtained in the single firm case, which is not surprising as the
expressions for firm efficiency are the same (see (3.7) and (2.16)) so that the corresponding
derivatives have to be the same as well (see (3.13) and (2.22)). In general, though, the

process through which unions choose ¢ (described in section 3.3) does not ensure as such
a non-positive impact of competition on @ . Nevertheless, there are some values of A for

which ¢, is non-positive and x-efficiency arises. To see this, consider that from the

discussion of section 3.3 we have

p=1 0A0(0))
71

and for A -1

If we ignore the particular case in which @ is constantly equal to 1 for all A's®, these
two expressions imply that for some levels of competition ¢ is larger than 1 and that there
must be some A's for which ¢, is strictly negative, as ¢ tends to 1 as A approaches 1.
Those A's for which ¢, is strictly negative give rise to x-effici ency*!. So, we can conclude

that there are some values of A for which firm efficiency is increasing in competition under

strong unionism as well.

This result extends to al A's when the cross-derivative of W, W,, =W, (@.0.1), is

non-positive. To see this, note that, using the first order condition for a maximum of (3.3),

we can write the condition ¢, <0 asfollows

(315) ¥, (0.0 ()+ v (0.0, (p)<0

% | n this case, unionism simply collapses to the non-unionism case.
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(3.15) is the same as Assumption 3 under the hypothesis that ¢ is determined as in

section 3.3. Since the second term in (3.15) is negative by (v) from section 3.3, if Wﬂ, , s

non-positive, (3.15) is satisfied. In this case, @, is non-positive, (3.13) is positive and
efficiency increases with competition.

Thus, the sign of w% , Playsacrucial role. If it is negative, competition raises efficiency;

if it is positive and sufficiently large®, competition lowers efficiency. However, it seems

reasonable to believe it to be negative. In fact, %i , measures the impact of competition on

the size of the fall in firm j’s probability of survival dueto afall in firm j's efficiency. In

other words, if firm j becomes less efficient (a rise in @), its probability of survival
decreases. This decrease is measured by W, =W, (E),@,)I). If W,, is negative, it means
that W,pj becomes larger in absolute value as competition rises. That is, the more

competitive is the market, the sharper isthe fal in firm j’s probability of survival stemming

fromarisein ¢, . This assumption seems quite plausible, so that we in general expect %

to be negative and (3.15) to be met for any value of A.

The intuition behind this result is easily explained. When the product market is highly
competitive the union is willing to accept the level of employment desired by the
management because this guarantees the long run surviva of the firm. However, as the
product market becomes less and less competitive the survival chances of an inefficient
firm increase leaving more room for the union to enlarge employment. Put differently, the
union shares the monopolistic profit in terms of employment. As competition increases the
existence of a pie to share becomes uncertain. So, the union is more willing to give up part

of its gain in order to be sure that there will be some gain at all*®.

31 X -efficiency arisesfor ¢, =0 aswell and even for ¢, >0, provided that ¢, isnot too large.
% By sufficiently large, we mean that W, , must be large enough to make the LHS of (3.15) positive and
1

large enough to cause (3.13") to become negative (the size of @ is positively correlated to the size of the LHS

of (3.15)).
* Moreover, the pie, i.e. the monopolistic rent, gets smaller as competition increases.
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Concerning the impact of competition on employment and output under strong
unionism, we discuss (3.14) and (3.12) only for the case in which (3.15) is satisfied, i.e.
under x-efficiency. The consequence for output and employment of x-efficiency is that
their relative changes are lower than under non-unionism and possibly negative. This result
extends to weak unionism (see equations (3.12) and (2.1)). Formally

o

g

X L :
>0 = A< and A<-A2 I=Wu, SU
X X n n

The reason is that the improvement in firm efficiency is due to areduction in @', which
means less demand for labour and, therefore, less output. The negative impact of the firm
efficiency improvement is full for employment and weighted by the labour productivity
parameter ¢ for output. This implies that employment and output may move in different
directions. In particular, there is arange of values of the change in firm efficiency for which

employment decreases and output increases. Formally, we have

7 _ _ i :
A<= - nmY>0,mY=0,x,>0 i=Wu, U
g A
1 _o, sla" - o :

<A< o n,<0 and X; >0 i=wu, U

o)

o, _sla" - o :

— A = n/] <0 and X/] <O |=VVU1&J
o)

We summarise the main results of the last two sectionsin the following proposition.

PrRoPOSITION 3.2 The impact of an increase in competition can be different depending on

whether firms can freely adjust labour. In particular

(&) employment and production increase under non-unionism, while they can either
increase or decrease (or stay constant) under unionism (in particular, competition may
lower employment and raise output); capital stock increases by the same extent in all

cases,
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(b) under non-unionism firm efficiency is unaffected by competition; by contrast, firm
efficiency is increasing with competition (x-efficiency) under weak unionism for every
value of A and it isincreasing under strong unionism for at least some values of A;

(c) the change in firm efficiency is never smaller under weak unionism than under strong
unionism;

(d) if firm efficiency increases in A, the relative impact of competition on employment and

output islarger under non-unionism than under unionism.

Proof: (a) follows from (2.1), (3.8), (3.9), (3.11), (3.12), (3.14), and (3.12); (b) stems from
(2.1), (3.10), (3.13), (3.13), and Assumption 4; (c) is derived from (2.1) and (3.13); (d) is
obtained from (2.1), (3.8), (3.9), (3.12), (3.14), and (3.12").©@

All results about the impact of competition are pretty similar to those derived in the firm
case (see Proposition 2.4). With respect to the unionism results, the main difference liesin

the assumptions behind them. In the firm case, the impact of competition under unionism

was derived by assuming @, <0 (Assumption 3). By contragt, in this section we have made
no restrictions on the sign of ¢, and shown that, in general, Assumption 3 can be recovered

from maximisation of the union objective function.

Independently of the differences in the underlying assumptions, the firm and industry
case differ also with respect to the behaviour of capital stock. In the industry case, the
impact of competition on capital is positive and the same under all settings (non-unionism,
weak and strong unionism); in the firm case, the impact of A on capital varies according to
the different settings (see Chapter 2, section 2.6). The reason is that equilibrium capital is
independent of employment in the industry case, while it is positively correlated to labour
in the firm case.

Concerning the fact that competition has a larger impact on firm efficiency under weak
unionism than under strong unionism (point (c)), the reason for this is the same that was
behind the corresponding result in the firm case. That is, at the time the increase in A

occurs, firms are inefficient because they have too many employees for the amount of
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capita in use. Hence, constraining the workforce to be not expanding, asit is the case under
weak unionism, can only have a positive effect on firm efficiency.

We now give anumerical example to illustrate the results of this chapter.

3.6 A numerical example

In this last section of Chapter 3 before the conclusion we provide a numerical example.

Let us assume that union j’s utility function takes on the following form
Ulp)=9¢ -1 0j 0[0]
while W isgiven by

W= Exp[— 5(¢1]. -9, )] 0j 0[o.]

if Exp[—b'(qu—(p_j)] <1l/¢ and is equa to 1/& otherwise. ¢ and ¢, are both

constrained to be larger than (or equal to) unity. Given (v) and (vi) from section 3.3, d has
to be a positive function of product market competition. We choose the following function
for o

Assume further that the initial level of a, a', is equa to 0.5, the new value after the
shock, a", is0.3, the productivity parameter of capital, £, isequal to 0.5, and income spent
on goods from S 1, is equal to 1. We consider both settings, unionism and non-unionism,
and both strong and weak unionism. Figures 1a and 1b depict employment, production, and
firm efficiency as a function of A for strong unionism, while figures 2a and 2b are the
corresponding graphs under weak unionism. In all figures the dotted lines refer to the non-

unionism case, while the full lines refer to unionism. Figures la and 2a show the
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employment schedules while 1b and 2b the production and efficiency ones. Under strong
unionism, we consider only values of A larger than 0.6 because, when A is lower,
Assumption 1 is violated as the optimal level of employment under unionism () results
larger than current employment (n')>.

Figure 1a shows that under strong unionism the level of employment islarger than under
non-unionism and that there are values of A for which increases in competition leads to
lower employment. In particular, under strong unionism the level of employment reaches a
minimum for A=Ay.

Figure 1b shows that firm efficiency under strong unionism (&) is dways increasing in
A. As to output, the corresponding schedule for the non-unionism case (X) lies aways
below the output curve under unionism ( X ). Both schedules are everywhere increasing in
competition. This implies that under unionism output and employment diverges for
0.6<A<Ay. In this range the increase in capital stock offsets the decrease in labour input

causing production to further increase.

% For an analysis of the case N > n', see Pompermaier [2000].

75



Figure 1 - Efficiency, employment, and production as a function of A
strong unionism and non-unionism
(a@''=0.3, @'=0.5, 5=0.5; I=1; n and x normalised to 1 for A 1)
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Figure 2 - Efficiency, employment, and production as a function of A
weak unionism
(@''=0.3, a'=0.5, 5=0.5; I=1; n and x normalised to 1 for A - 1)
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Figures 2a and 2b refer to weak unionism. We start from a given equilibrium, A in
Figure 2a, and draw the different schedules for changesin A. By assumption, employment
is not alowed to rise above its current level under weak unionism as long as it lies above
the corresponding non-unionism level. For this reason, if A falls, so that A<Aa, N, whichis
used to denote employment under weak unionism, remains constant and below its

corresponding strong unionism level n. By contrast, if A increases, N and N coincide.

This follows from the fact that n;” <0 so that, by assumption, m,Y =N (see (2.1)).
However, once Ay is reached, N startsrising again, i.e. ;" becomes positive. In this case

m" isequal to zero, so that N is constant for Au<A<0.83 and lies below n. For 4=0.83,

n=n, i.e. employment under weak unionism is equal to employment under non-unionism.
Asaconsequence, N starts rising again after A=0.83 as weak unionism simply collapses to
the non-unionism case. Thus, above A=0.83 there is no difference between weak unionism
and non-unionism®.

As far as firm efficiency and production are concerned (Figure 2b), they are both
increasing in competition. For A<0.83 weak unionism output (X ) is consistently higher
than non-unionism output. However, once this threshold value is reached, weak unionism

coincides with non-unionism, so that, for 0.83<4<1, X is equa to X, and g (=firm

efficiency under weak unionism) is constantly equal to 1.

3.7 Conclusion

In this chapter the approach used in the firm case was extended to the anaysis of a
whole sector of the economy. The results obtained confirm essentially those of Chapter 2.
However, they were derived in a different way. In fact, we relaxed Assumption 2 and
Assumption 3, that were crucia in determining the outcomes of the previous chapter, and

introduced a union expected utility function, whose features reflect the market selection

% Basically, for 4>0.83, (2.2) from Chapter 2, section 2.2 with N instead of N on the right hand side, no
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hypothesis. In general, maximisation of the union objective function leads to employment
being larger under unionism, as in Assumption 2, and to @ being decreasing in A, asin
Assumption 3.

As far as the actual equilibrium outcomes are concerned, employment and production
are larger under unionism than under non-unionism. Asin the firm case, unionism leads to
firm inefficiency while when the management is alowed to fire at will firms are perfectly
efficient. The behaviour of capital stock is different. In the firm case, capita stock is
smaller under non-unionism, while it turns out to be equa under the two settings in the
industry case.

The impact of an increase in competition on the equilibrium is quite similar to that
obtained in the previous chapter. Thus, under non-unionism, more competition means more
employment and production, and no impact on firm efficiency. Under unionism,
competition has generally a positive impact on firm efficiency (x-efficiency), while it has
an ambiguous effect on employment and production. In particular, as in the firm case, the
latter may expand and the former fall as competition increases.

A dlight difference between the firm and the industry case arises with respect to capital
stock: under unionism, capital is certainly increasing with competition in the industry case,
while it might be decreasing when only asingle firm is taken into consideration.

The differences between the firm and the industry case with respect to capital stem from
the fact that equilibrium capital stock is independent of employment in the industry case,
while, in the firm case, equilibrium capital is a positive function of labour.

In the next chapter we analyse a last extension of the model, in that we apply the
approach followed so far within a general equilibrium framework. In particular, we assume
sector Sto be the only sector producing consumption goods in the economy and we model

labour and capita supply. These extensions will alow us aproper welfare analysis.

longer holds.
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CHAPTER4
| mperfect competition and firm efficiency:

the general equilibrium case

4.1 Introduction

In this chapter we present a general equilibrium model of imperfect competition with x-
efficiency. The modd is an extension of the one used to analyse the industry case. In
particular, we make the following changes: (a) we add a labour supply function; (b) we
assume that Sisthe only industry of the economy producing consumer goods; (c) we add a
sector producing the capital good. These changes imply that, unlike in the firm and industry
cases, factor prices are endogenous. Moreover, having a labour supply, formaly derived
from the households utility function, allows us to conduct a proper welfare analysis.
Households utility functions, and therefore households demand for goods and labour
supply, are the same as in Chapter 1, section 1.2.2. The production function of the firms
producing the consumers goods is the same used in the previous chapter, i.e. a Cobb-
Douglas with constant or decreasing returns to scale. As to the capital good sector, thisis
modelled in the ssimplest way: we assume constant returns to scale and perfect competition,
so that price equals marginal cost. Concerning the behaviour of the unions, the framework

developed in the previous chapter applies (see Chapter 3, section 3.3).
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These extensions will lead to conclusions somewhat different from the ones of the
industry and firm cases, in particular with respect to the level of output. In fact, this may be
lower under unionism: a result in sharp contrast with the industry case as well as with the
firm case, even by taking into account the general approach to the latter (see Chapter 2,
section 2.3).

Moreover, the effects of an increase in competition under unionism will turn out to be
not as clear cut as those predicted by the literature on imperfect competition and stated in

Proposition 1.1.

4.2 Themodd

In this section we outline the basic building blocks of the model, the firms, the

households and markets in which they interact.
Households

Preferences of households are modelled asin Chapter 1, section 1.2.2. In summary, there

isacontinuum of householdsi][0,1] whose utility function looks as follows

ulc, I.):“'ddj]A—Ll.y;l 0i 0[0.]
ijr i i y+1| ’

The first term is the utility of consumption while the second term is the disutility of

labour (I;). Aggregate demand for any good m, m[0,1], and labour supply are

-1
¢ = (p_j =
P P
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The parameter ) represents the wage elasticity of labour supply while | is total nominal

income®,

Firms

There are two sectors: a capital good sector and a consumption good sector. The latter is
characterised by monopolistic competition while the former by perfect competition. As to
monopolistic firms, their production function is the same as in the previous two chapters.
So

n’k?
e |
X, =

N7 0j O[04

where x; isthe level of output of firmj; k; and n; are, respectively, the amount of capital and
of labour employed by firm j and a>0 and >0 are the technology parameters with a+/<1.
Again, al firms take nominal wage w, cost of capital r, price index P, and nomina income
| as exogenous and set their optimal factors' demand by maximising profit.

In the sector producing the capital good the only production input is labour. Returns to

scale are constant and production is normalised to be equal to employment. So

k =n“

where n* denotes the amount of labour employed in the capital sector. One representative
firm produces and sells the capital good to the monopolistic firms. Since perfect

competition is assumed, capital issold at its marginal cost, i.e.
r=w

with r the price of capita. As a convention, we shall use k to refer to both the amount of

physical capital and the employment level in the capital sector.

% The demand function is the same as in Chapter 3. However, there sector S was interpreted as just one
industry out of many making up the economy and | as the amount of nominal income spent on goods from S,
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4.3 General equilibrium

In this section we derive the equilibrium under non-unionism and unionism. In the
former case, the management of each monopoalistic firm is free to choose the level of
employment; in the latter, enterprise unions determine firms labour demand. The
restriction under unionism concerns only the firms in the monopolistic sector. In the capital
good sector the management is free to choose the desired level of employment or,
equivalently, the capital sector is not unionised. Unlike in the industry and firm cases, we
do not describe the pre-technological shock equilibrium. This can be however easily

derived by substituting a* for a' in the non-unionism equilibrium.

4.3.1 General equilibrium under non-unionism

In this section we derive the symmetric equilibrium under non-unionism, i.e. under the
assumption that the management of the monopolistic firms can freely choose input

amounts. The equilibrium total employment is given by (see Appendix B)

1
~ AV \i+(-s)y
4.1 L=g —
@y =%

Employment is distributed between the two sectorsin the following way

_ 1
A \1+-s)y
S

42 = a"(

Here we look at an economy in which there is just one industry producing consumption goods and | is tota
income, that is al spent on goods from this only industry.



and total consumption/output is given by

~ 4 1+(1is)
SO
S

As ameasure of welfare we take the utility function, that in equilibrium is equal to

~ 4 1+(1is)
U :(A_J y(l-LAsj
S y+1

Finally, firm efficiency in the monopolistic sector equals

> | =

43 6=25=1

a_ll
B
i.e., firms are perfectly efficient under non-unionism. Since in the capital sector labour is
the only factor of production, no issue of productive efficiency arises for firms producing

the capital good.

4.3.2 General equilibrium under unionism

In this section the equilibrium under unionism is derived. Assumption 1 is maintained so
that both weak and strong unionism deliver the same equilibrium. Assumption 4 is also
retained, so that price taking corresponds to perfect competition.

Labour demand of monopolistic firm j under unionism is obtained in the same way asin
the industry case (see Chapter 3, section 3.3). The equilibrium total employment is then

given by (see Appendix B)
1
_ Y pta@"y |1+(1-s)
(4.4) L:{A¢ le
z

85



where

Z:an&t +ﬁ
and t isthe same as in the previous chapters, i.e.

1-s/

t==""

1- B4
Employment is distributed between the two sectors in the following way
1

_ Y otV |14(1-s)
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(4.6) k= ,3[

Tota consumption/output is

S

— 1 Xaptar |1+-s)
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and welfare equalsto

I B | 9 4 l+(1is)
48 U=g“ PL} V[1—L/12}
z y+1

Firm efficiency in the monopolistic sector equals

(4.9) og=——==--x1
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I.e., the level of firm inefficiency under unionism is the same as in the firm and industry
cases®’ (see equations (2.16) and (3.7)). This means again that firms are employing too
many workers (too little capital) from a cost minimising point of view.

It is worth noting that the share of employment in the consumption good sector is

increasing in @ . So, the larger @ the larger the share of total employment allocated to the
monopolistic firms. This means that @ can be used as a measure of employment

misallocation. That is, @ has now a new dimension: beside being, as in the firm and
industry cases, a demand variable and a measure of firm inefficiency, it is a measure of the
extent to which total employment is misallocated between the capital and the monopolistic
sector. Given this, we can interpret the equilibrium equations under unionism as the result
of the interaction of three effects of @ : ademand, a supply, and an allocation effect. They
can be described as follows:

the demand effect accounts for the larger demand for labour in the monopolistic sector;
it is expressed by the @ before the squared brackets in equations (4.4), (4.5), and (4.7).
Ignoring welfare, itsimpact on the equilibrium is positive;

the supply effect accounts for the labour supply response to the demand effect; it is given
by the @ inside the squared brackets in equations (4.4) to (4.7) and is increasing in the
elasticity of labour supply, ) If )=0, the supply effect disappears. Ignoring welfare, its
impact on the equilibrium is positive;

the allocation effect reflects the misallocation of labour between the monopolistic and
the capital sector; it is expressed by the ¢ in the z inside the squared brackets of equations
(4.4) to (4.7). Ignoring welfare, itsimpact on the equilibrium is negative.

Notably, there is no demand effect in the capital equation (see (4.6)). This is a
conseguence of the fact that, in equilibrium, capital stock does not directly depend on

monopolistic sector employment™®.

" As in the previous chapter, when we refer to the firm case we mean the one of Chapter 2, section 2.6.
However, some of the conclusions apply to the more general framework of Chapter 2, sections 2.3 to 2.5, as
well.

% This result was already noted in the industry case. However, in general equilibrium, k doesindirectly
depend on n viathe supply and alocation effects.
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All three effects are present in the welfare equation as well, though they are not properly
distinguishable. Moreover, the way they impact on it is ambiguous. In fact, welfare is a
positive function of consumption and negatively correlated to total employment. Thus, as
demand and supply effects raise consumption and total employment, their overall impact on
welfare turns out to be ambiguous. The same goes for the allocation effect.

The presence of negative and positive effects of @ raises the question whether capital,
employment and output are higher or lower under non-unionism or under unionism. In fact,
the negative allocation effect may offset the positive demand and supply ones for some, if
not al, parameter values, causing some equilibrium levels to be lower under unionism than

under non-unionism. We discuss this issue in the next section.

4.3.3 General equilibrium: non-unionism vs. unionism

We now compare the equilibrium derived under non-unionism with that obtained under

unionism. We do this under the assumption that the economy is not perfectly competitive
(A<1) and that @ islarger than 1.

It is easy to see that tota employment and monopolistic sector employment are in
genera larger under unionism while firm efficiency islower. Specifically

L>L n>n g<d=1 OA<1, Op>1

The firm efficiency result does not need particular comments as the expressions for @

and J areidentical to those obtained in the firm and industry cases.

Concerning total employment, if >0, ¢’s demand effect is larger than its allocation
effect and, as a consequence, L is strictly larger than L . However, if )=0, i.e. if labour
supply is completely inelastic, the demand effect exactly offsets the allocation one, while

the supply effect is zero. As a result, total employment turns out to be the same under

unionism as under non-unionism (L =L).
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Similar remarks hold for monopolistic sector employment. In this case, though, even for
=0, the demand effect of ¢ is larger than its alocation one, so that monopolistic sector
employment is always larger under unionism.

As for capitd, output, and welfare, they are larger under unionism when the following
conditions are met

410) @ >§ - K>k
ta"(y+1) 7 R
@1) ¢ * - - C>C

1+(1-s)y

() _ -
412) ¢ ° >E{—V+1 V/‘S}

i)
C
\Y
(@

S| y+1- iz

The LHS of (4.10) represents ¢'s supply effect while the RHS is its alocation effect
(there is no demand effect in the capital equilibrium equation (4.6)). So, for capita to be
larger under unionism, we need the supply effect to be larger than the alocation one, i.e. we
need asufficiently large y.

By contrast, output may be larger under unionism even when the supply effect is smaller
than the allocation one. This follows from the fact that consumption benefits from the
demand effect. So, while the RHS of (4.11) still expresses the allocation effect, the LHS

embodies the supply as well as the demand effect. Note that k > k implies C >C, while

C>C does not imply k > K, i.e if capital stock is larger under unionism then
consumption is larger too, while a larger output does not imply a larger capital stock. The
intuition behind this result is quite straightforward. Since monopolistic sector employment
is larger under unionism (A > n), if capital is larger as well, output has to be larger itself.
However, if capita is smaller under unionism, output may still be higher because of the
higher [abour input.

As far as welfare is concerned, the interpretation of (4.12) is not easy as welfare is a

positive function of consumption but negatively correlated to total employment. Note,

89



however, that the term in squared brackets is larger than 1. This meansthat if (4.12) is met,
then (4.11) is satisfied too. In other words, if welfare is larger under unionism, then
consumption must be larger too. By contrast, more consumption under unionism does not
necessarily lead to higher welfare. That is, U >U implies C >C, while C >C does not
imply U >U . Theintuition behind this result is again straightforward. Since householdsin
general work more under unionism (L = I:) then they must consume more to be better off
than under non-unionism. However, if C lies only slightly above C, the gain in welfare
from higher consumption may be offset by the loss due to higher employment so that
welfare may be higher under non-unionism. Thus, since employment is larger under
unionism, a higher level of consumption is a necessary but not sufficient condition for
higher welfare. By contrast, if C <C, welfare is certainly lower under unionism, since
households work more and consume | ess.

The divergence between consumption and aggregate employment is due to the allocation
effect. In fact, under non-unionism employees are better all ocated between the consumption
and the capital sector. As a consequence, output might be larger under non-unionism
although total employment is lower. In this respect, the crucial parameter turns out to be
the wage e asticity. When yissmall (large) output islarger under non-unionism (unionism).
The reason is that a small yimplies arigid labour supply so that the difference between L
and L has to be small. In this case, under non-unionism, the positive impact on output
stemming from the fact that L is optimally allocated offsets the negative one due to L
being slightly smaller than L . As aresult consumption under non-unionism turns out to be
larger than under unionism. In the extreme case of a completely inelastic labour supply
()=0), total employment is always equal to 1, i.e. L = L=1, and €>C, since the only
difference between non-unionism and unionism concerns the alocation of labour between
the capital and the consumption good sectors.

By contrast, when yis large, the difference between L and L is large too. In this case,
output is higher under unionism, as the higher level of employment compensates for its bad

allocation across sectors.
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Notably, alarge value of ; though it guarantees higher output, does not lead necessarily
to higher welfare under unionism. This means that there is an asymmetry with respect to the
elasticity of labour supply: when yis small enough to cause output under non-unionism to
exceed that under unionism, welfare is certainly larger under non-unionism; however, a
large y, such that consumption is higher under unionism (C > C ), does not imply a higher
level of welfare under unionism.

Finally, note that, while & is a negative function of ¢, L is positively correlated to it.

This means that the more inefficient firms are, the higher is aggregate employment. We

summarise the main results of this section in the following proposition

PROPOSITION 4.1 If @ >1, unionismleadsin comparison to the non-unionism case to

a) higher monopolistic sector employment;

b) higher total employment unless =0 in which case total employment is constantly equal
to 1,

c) lower (higher) consumption and capital sector employment when labour supply is rigid
(elastic);

d) lower welfare when labour supply isrigid;

e) lower firm efficiency, whereby under non-unionism firms are perfectly efficient.

If @ =1, unionism delivers the same outcome as non-unionism.

Proof: (a) follows from (4.2) and (4.5); (b) stems from (4.1) and (4.4); (c) is derived from
(4.10) and (4.11); (d) isobtained from (4.12); (e) follows from (4.3) and (4.9).©

The simultaneous presence of negative and positive effects of ¢ constitutes the main
difference between the general equilibrium case and the firm and industry cases discussed
in the previous two chapters. There we found that there is no negative impact of ¢ but only
a positive one. Thus, employment, capital, and output were all increasing in (or unaffected

by) @, so that the equilibrium values were never smaller under unionism than under non-

unionism. By contrast, in a general equilibrium framework, a negative effect of @ emerges.
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In fact, ¢ has a distorsive impact on the alocation of labour between the capital and the
consumption sector. As a conseguence, output and capital may be lower under unionism.
Specificdly, this is the case when yis smal. If yis large, no mgor difference arises
between the general equilibrium case and the industry and firm cases. Note that all
empirica studies suggest an elasticity of labour supply of around 0.1-0.2%. This means that
we shall view the rigid labour supply case as the more realistic one.

The results summarised in Proposition 4.1 are not completely new. In particular, the
positive impact of unionism on employment and possibly production is a result aready
obtained in a general equilibrium framework by Dixon and Santoni [1995], who develop a
model in which there are enterprise unions that bargain sequentially over wages and
employment as in Manning [1987]. In equilibrium, higher union power over wages leads to
lower output/employment while higher union power over employment yields higher
output/employment. However, since capital enters additively the production function, no
issue of optimal input combination arisesin their framework.

A Cobb-Douglas function is instead used by Layard and Nickell [1990]. They show that
if firms and unions bargain over wages and employment, employment will be the same as if
they bargain over wages only. However, athough they assume imperfect competition in the
product market as we did, labour and capital are fixed in their model, so that their results

are not directly comparable to ours™.

4.4 Theimpact of competition

In this section the impact of an increase in competition under non-unionism and under
unionism is discussed. As in the previous chapters, we take into consideration and analyse

separately weak and strong unionism.

% See Blundell and Macurdy [1999] and Blundell et al. [1998].
“0 See also Chapter 1, section 1.2.1.
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4.4.1 Theimpact of competition under non-unionism

We look first at the impact of competition under non-unionism. Taking the derivatives

with respect to A of the equilibrium equations (see section 4.3.1) yields

(4.13) L—ﬂzﬁTA:k—J:;(ijo
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Equation (4.16) states that competition has no impact on firm efficiency. In particular,
firms are perfectly efficient whatever the level of product market competition (see equation
(4.3)).

Equations (4.13) to (4.15) imply that the impact of competition on employment, output,
and welfare varies according to the elasticity of labour supply, y.

Specificaly, if >0, (4.13) to (4.15) are dl positive. This means that monopolistic sector
employment, capital sector employment, production and welfare all increase as competition
augments. Thus, in this case, the equilibrium is negatively affected by imperfect
competition in the product market, i.e. by A being smaller than 1.

By contrast, if )=0, i.e. if labour supply is completely inelastic, competition has no
impact on the equilibrium. The reason is that imperfect competition in the product market
affects the equilibrium through the labour supply. Specifically, since prices are higher
under imperfect competition, real wages are lower and so labour supply is lower. However,
if labour supply is completely rigid, it does not depend on real wages any longer and, so,

imperfect competition has no effect on the equilibrium.
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These results mirror those obtained in Chapter 1, section 1.2.2 and summarised in

Proposition 1.1.

4.4.2 Theimpact of competition under unionism

In this section we consider unionism, both weak and strong. As in the industry and firm

cases, x-efficiency arises under strong unionism if @ >0, and under weak unionism if

o >0. We shall first express the impact of A on the different variables as a function of

the change in monopolistic sector employment, as this is what differentiates weak from

strong unionism. Thus, the impact of competition is given by
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Since N may be negative as well as positive (see (4.22) below), the sign of all
equations is ambiguous, with the exception of (4.21) for the weak unionism case; in fact
o,V iscertainly positive, which implies that an increase in competition always raises firm
efficiency under weak unionism (x-efficiency). When strong and weak unionism deliver
different outcomes, that iswhen i >0, sothat N, =0, the change in total employment
is larger under strong unionism (equation (4.17)). In this case, though, the change in firm
efficiency is smaller under strong unionism (equation (4.21)).

Moreover, the changes in capital and output are more likely to be larger under strong
unionism (weak unionism) when yislarge (small) (equations (4.18) and (4.19)). The reason
is that, when yis large, increases in monopolistic sector employment occur mainly through
an expansion of total employment, which has a positive impact on capital and output. On
the contrary, when yis small, increases in monopolistic sector employment occur largely at
the expense of a reduction in capital sector employment, which has a negative effect on
output (and welfare too).

To see whether x-efficiency arises under strong unionism too (that is, if ;" is positive)
and, more generally, how changes in firm efficiency are related to changes in output and
employment, we give an expression for n;” as afunction of 7;” and insert it into (4.17)

to (4.21). Thus*
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“1 On the relationship between (4.17') to (4.21) and the corresponding expressions under weak unionism see
note 21 in Chapter 2, section 2.6.
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(4.21") states that the impact of competition on firm efficiency is again the same as in the
firm and industry cases (see (2.22") and (3.13")). Thisis not surprising as the corresponding
equilibrium values are the same too (see (2.16), (3.7), and (4.9)).

As to the other variables, we discuss the impact of competition on them under the
assumption that firm efficiency isincreasing in A*2. Asin theindustry case, we can identify
a direct and an indirect effect of A. The former accounts for changes stemming directly
from the increase in A, while the latter accounts for changes induced by the variation in

firm efficiency brought about by the rise in competition (& ). We examine them in turn.

Direct effect

The direct effect is given by the first term on the RHS of (4.22), (4.17"), (4.18), and
(4.19) and by the first two terms on the RHS of (4.20). In al but one cases, it equals the
impact of competition under non-unionism and is therefore never negative (see (4.13) and
(4.14)). The only exception is given by the welfare function (equation (4.20). In this case,
the direct effect is smaller than under non-unionism and possibly negative as a consequence
of the initial misallocation of labour. In particular, the larger the initia misallocation, i.e.

thesmaler o , the smaler the direct effect on welfare. We now turn to the indirect effect.

“2 For a discussion see Chapter 3, section 3.5.2.
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Indirect effect

The indirect effect is given by al terms containing the change in firm efficiency (")

and is proper of unionism as under non-unionism firms are perfectly efficient for any A. It
is made up of the same three different components that were discussed in sections 4.3.2 and

4.3.3, i.e. the dlocation, demand, and supply effects. This is not surprising as in sections
4.3.2 and 4.3.3 theimpact of @ on the equilibrium was at issue, while here we analyse the
impact of a change in firm efficiency, i.e. of a change in @'. However, since firm
efficiency is negatively correlated to @, the signs of the single effects are reversed. So,
while @’s demand and supply effects are positive, those of @} are negative; while the
allocation effect of @ is negative, that of & is positive. Specifically, the allocation,
demand, and supply effects of an improvement in firm efficiency (o;” >0) can be
described as follows:

the allocation effect is positive for aggregate and sectoral employment and for

consumption and is expressed by the term

1 in(417) to (4.20) and in (4.22): the
g

allocation effect is decreasingin @ *3;

the demand effect impacts negatively on total employment, monopolistic sector
employment, and consumption and corresponds to the last term in equations (4.17"), (4.19),
(4.20), and (4.22);

the supply effect is negative for aggregate and sectoral employment and for consumption
and is reflected by the yin the squared brackets in (4.17") to (4.20") and in (4.22). The
absolute value of the supply effect isincreasing in y

It is easy to see that the allocation effect is never large enough to compensate for the
demand effect for monopolistic sector employment (equation (4.22)). In other words, an

improvement in firm efficiency has always a negative impact on n .

3 This means that the higher is the level of initia firm inefficiency, the larger is the positive impact of an
improvement in firm efficiency on employment and output. In other words, there are decreasing margina
gainsfrom arisein firm efficiency.
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Concerning total employment (equation (4.17)), an improvement in firm efficiency has

in genera a negative impact on it. The only case in which aggregate employment is
unaffected by @;” is when )=0. This is consistent with the fact that, if labour supply is
completely rigid, L isaways equal to 1.

The overall effect of the improvement in efficiency/allocation of labour* on capital and
consumption too (equations (4.18) and (4.19)) depends on ). In fact, the larger is the
elasticity of labour supply, the more likdy it is that the indirect effect of competition is

negative for capital and output. In particular, we have

S

(4.23) y < -1 = ind. eff. positive for C and k
all+ﬁﬁ
S 1< y< 1 = ind. eff. negative for C and positive for k
al I+w al I+w
y>_1 —  ind. eff. negativefor C and k
all+ﬁﬁ

where ‘ind. eff.’” standsfor ‘indirect effect’.

Notably, the indirect effect is never positive for output and negative for capital. The
reason is that no demand effect is present in the capital sector, while supply and allocation
effects are the same for both variables.

The analysis of the response of welfare to an increase in firm efficiency (equation
(4.20Y) isalittle different. The impact of the different effects related to the improvement in
firm efficiency is in fact ambiguous. This is a consequence of welfare being a positive
function of consumption and a negative one of labour. Thus, e.g., the alocation effect is
positive for both labour and consumption, but since an increase in the former reduces
welfare, we can not a priori say whether the allocation effect impacts positively or
negatively on welfare. A similar reasoning holds for the demand and supply effects.
Anyway, if the initial misallocation is not too large relative to the level of competition, the

“ An improvement in firm efficiency corresponds to a better overall allocation of labour in the economy.
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sign of the different effects of @} will be the same for welfare as for al other variables.

By not too large, we mean that z, which is an increasing function of @', must be smaller

than 94 and o must be larger than A.

The overall impact of competition

The simultaneous presence of direct and indirect effects of various signs does not alow
to determine whether the different variables are in general raised or decreased by
competition. The ambiguity of the impact of competition stems from the fact that an
increase in competition leading to x-efficiency entails two opposite effects. On the one
hand, more competition means better labour allocation and lower prices and therefore
higher production and employment. On the other hand, more competition means more firm
efficiency, which means less demand for labour in the monopolistic sector with a negative
spillover effect on the capital sector viathe elasticity of labour supply. Depending on which
effect is larger output and (total and sectoral) employment will either increase or decrease,
with an ambiguous effect on welfare.

Despite the indeterminacy of the overall effect of competition, a few points can still be
made.

Firstly, the relative increase in total and monopolistic sector employment is in general
larger under non-unionism than under unionism. This follows from the indirect effect of
competition being generally negative for these two variables. Formally

EASJ

>0 = <2
g n n

I=Wu, SU

where the equality sign in the last inequality refersto the case )=0.

Secondly, if the increase in firm efficiency is sufficiently large and labour supply is
rigid, output and welfare rise with competition while aggregate and monopolistic sector
employment fall.
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A sufficiently large increase in firm efficiency is needed for employment to be
negatively affected by competition. In particular, provided that p>0%, aggregate

employment is lowered by competition when the following condition is met

ﬁ/]SJ S a,n_}_w

o Aa"(1-B+po)

(4.29) =y, < L;<0 I=Wu, sU

Similarly, monopolistic sector employment decreases with competition when the

following condition is satisfied

=y = m <0 i=Wu, su

The difference between (4.24) and (4.25) is that the former is a sufficient and necessary

—=U
condition, while the latter is sufficient but not necessary. That is, if

“— <y, competition
ﬁsu
raises aggregate employment, while if =2

< y. monopolistic sector employment may still

be decreasing in competition®.

A second remark about (4.24) and (4.25) is that the former implies the latter. In fact,
y; 2Y;. Thus, if aggregate employment is lowered by competition, so is monopolistic
sector employment. Whileif the latter falls with competition, total employment may still be
raised by it.

A rigid labour supply is, instead, a sufficient (though not necessary) condition for capita
and output to be increasing in competition. In fact, when y is small, the indirect effect of
competition is positive (see (4.23)). Given that its direct effect is never negative (see (4.13)
and (4.14)), we can conclude that, when labour supply is rigid, competition raises capita

and output.

5 When =0 total employment is constantly equal to 1, whatever the degree of competition.
“6 Whether it is or not depends on the elasticity of labour supply. If yislarge, competition raises monopolistic
sector employment, whileif itissmall n is<till anegative function of A.
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So, if the improvement in firm efficiency is large enough to satisfy (4.24) and yis small
enough to satisfy (4.23), competition raises capita and output and lowers aggregate and
monopolistic sector employment. In this case, welfareis positively affected by competition.
In fact, welfare corresponds roughly to the difference between consumption and total
employment; and the former increases in A, while the latter fals. Thus, the model links
jobless rises in output to increases in competition without having to resort to technological
progress.

The intuition behind thisresult is as follows. When y is small, aggregate employment is
scarcely sensitive to changes in demand for labour. Hence, the improvement in firm
efficiency, which is a consequence of a reduction in labour demand coming from the
monopolistic firms, has only a limited negative impact on total employment. In fact, its
effect boils down mainly to a redlocation of labour from the monopolistic sector to the
capital sector, which implies a better alocation of labour and, hence, higher output and
higher welfare.

Before giving a numerical example of all three settings (non-unionism, weak and strong
unionism) we summarise the main results of the last two sections in the following

proposition.

PROPOSITION 4.2 In a general equilibrium setting, the impact of an increase in competition

can be different depending on whether firms can freely adjust labour. In particular

(a) total and sectoral employment, consumption, and welfare increase under non-unionism
(unless =0 in which case they are all constant), while they can either increase or
decrease (or stay constant) under unionism (in particular, competition may lower
aggregate and monopolistic sector employment and raise output and welfare);

(b) under non-unionism firm efficiency is unaffected by competition; by contrast, firm
efficiency isincreasing in A (x-efficiency) under weak unionism for every value of A and
it isincreasing under strong unionismfor at least some values of A,

(c) the change in firm efficiency is never smaller under weak unionism than under strong

unionism;
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(d) if firm efficiency increases in A, the relative impact of competition on monopolistic
sector employment is larger under non-unionism than under unionism;

(e) if firm efficiency increases in A, the relative impact of competition on total employment
is larger under non-unionism than under unionism unless )=0, in which case total

employment is always equal to 1.

Proof: (a) follows from (2.1), (4.13) to (4.15), (4.22) and from (4.17) to (4.20); (b) stems
from (4.16), (4.21), (4.21"), and Assumption 4; (c) is derived from (2.1) and (4.21); (d) is
obtained from (2.1) and (4.22); (e) follows from (2.1), (4.17), and (4.17").©

The results summarised in Proposition 4.2 are similar to those obtained in the firm and
industry cases (see Proposition 2.4 and Proposition 3.2). The only major difference
concerns capital. Under unionism, capital is always increasing with competition in the
industry case, while it may be decreasing in general equilibrium as well as in the firm

case™.

4.5 A numerical example

As in the previous chapter, we provide now a numerical example. The parameters
values are the same as in the industry case. So, we still assume that the new level of ais
equal to 0.3 while the productivity parameter of capital, £, is equa to 0.5. Income is now
endogenous. Further, we maintain the same kind of utility and probability functions. Thus,

union j’s utility function is
Ulp)=¢ -1 0j 0[0]

and W is given by

" Note, however, that capital isincreasing with competition in general equilibrium too for awide range of
parameter values.
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v=6ql-dlg -0, 5y oloy

if Exp[—d(qu—qp_j)] <1l/¢ and is equa to 1/& otherwise. ¢ and ¢, are both

constrained to be larger than (or equal to) unity. However, we define din a different way

with respect to the industry case®. In particular we set
J= A
1-4

which implies the following optimal ¢

N

Q=

We consider two different labour supplies, a rigid and an elastic one, and we still
distinguish between weak and strong unionism. However, the distinction between the two
unionisms is limited to the eastic labour supply case as, when the labour supply is rigid,
the impact of competition on the monopolistic sector employment is always negative,

which implies that strong unionism and weak unionism are the same (see Chapter 2, section
2.2). Note that, since @, <0, efficiency is increasing in A under both weak and strong

unionism.

Figures 3a and 3b depict monopolistic sector employment for different levels of product
market competition when the labour supply is rigid (3a) and elastic (3b). As expected (see
section 4.3.3) under unionism employment in the monopolistic sector is always larger than
under non-unionism. This is a consequence of @'s alocation effect being smaller than its
demand and supply effects. However, under unionism, the impact of competition varies
according to the elasticity of labour supply. When labour supply is rigid employment in the
monopolistic sector is monotonic decreasing in competition while it is monotonic

increasing when labour supply is elastic. This implies that, when labour supply is rigid

“8 The reason for changing Jis mainly optical: if we had maintained the same Jused in the industry case, the
difference between some variables under unionism and under non-unionism would have been too small for a
proper graphical representation.
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(elastic), employment in the monopolistic sector lies above (below) the A=1 level.
Moreover, Figures 3a and 3b imply that m;* is negative for )=0.1 and positive for )=5. It

follows that there is no difference between strong and weak unionism when labour supply
isrigid, while the two unionisms diverge when labour supply is elastic.

Figures 4a and 4b refer to capital sector employment. This is larger under unionism
(non-unionism) when labour supply is elastic (rigid). So, as expected, alarge yis needed to
compensate for the negative allocation effect @ (see section 4.3.3). Put differently, when y
is smal, total labour supply is pretty constant. So, since unionism leads to more
employment in the monopolistic sector, it must lead to less employment in the capital
sector. This needs not to be true when labour supply is elastic. In this case, the higher level
of employment in the monopolistic sector is mainly the result of increased labour supply
and not only of areallocation of labour from the capital sector.

Figures 5a and 5b show total employment. Thisis always larger under unionism for both
elasticities, as the sum of @ 'sdemand and supply effects is dways larger than its allocation
effect.

Figures 6a and 6b depict consumption/output. When y is large (Figure 6b) output is
always larger under unionism. This means that, though badly allocated, households produce
more under unionism. In other words, yis large enough to yield a ¢’s supply effect that,
together with the demand one, is larger than the alocation effect, whatever the level of

competition. Less clear-cut is the case in which ¢’s supply effect is small. In fact, when y

is small (Figure 6a), output is larger (smaller) under non-unionism for small (large) values
of A. This means that, when competition is low, the negative allocation effect offsets the
positive demand and supply effects. i.e., under non-unionism there are less households
employed but, since they are optimally allocated between the two sectors, output is larger.
As competition increases, though, the misallocation effect becomes small enough to be
compensated by the demand and supply effects. As a result, output becomes larger under
unionism. Note that Figures 3a and 6aimply that, under unionism, more competition means

more production and less employment in the monopolistic sector if labour supply isrigid.
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Figures 7a and 7b refer to welfare. When yis large (small) welfare is larger under
unionism (non-unionism). Thus, when labour supply is elastic, the utility gain from higher
consumption offsets the utility loss from larger total employment. As a result the welfare
schedule under unionism lies above the non-unionism one. The opposite holds when labour
supply is rigid. Part of this result could be inferred from the consumption and total
employment graphs (Figures 5a and 6a). In fact, for small values of A and rigid labour
supply, households consume more and work less under non-unionism, which implies that
they are better off under non-unionism than under unionism.

Figures 8ato 8e refer to weak unionism. As we said, when labour supply isrigid thereis
no difference between weak and strong unionism, as employment in the monopolistic
sector is monotonic decreasing in A under strong unionism. Hence, Figures 8ato 8e depict
the eastic labour supply case. As in the previous chapter, we start from a given
equilibrium, A, corresponding to A=0.6, and draw the different schedules for changesin A.

By assumption, employment in the monopolistic sector is not allowed to rise under weak
unionism as long as it lies above the corresponding non-unionism level. For this reason, for
Aa<A<0.76, n, which denotes employment in the monopolistic sector under weak
unionism, is constantly equal to its initial value and is therefore smaller than n, the
corresponding level of employment under strong unionism (see Figure 8a). Capital sector
employment, total employment, consumption, and welfare al increase less under weak
unionism in response to a rise in competition than under strong unionism (Figures 8b to
8e). This means that N, in equations (4.17) to (4.20) has always a positive impact so that
when 0¥ >n", capital, output, and welfare all increase more under strong than under

weak unionism.

As A increases, the weak unionism schedules converge toward the non-unionism ones,
until they reach them at A=0.76. For higher levels of competition weak unionism coincides
with non-unionism as the level of employment in the monopolistic sector under non-
unionism exceeds the initial one. By contrast, if we consider reductions in A starting from
Aa, weak unionism coincides with strong unionism because under strong unionism the

optimal level of employment in the monopolistic sector falls as competition decreases. And,
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when employment in the monopolistic sector decreases under strong unionism, there is no

difference between the two unionisms. So, for A<Ax, N =n, and, accordingly, k=K,

L=L, U=0, and C=C, where the variables denoted by the superscript ‘™ refer to
weak unionism and those denoted by * * refer to strong unionism. Conversdy, when
A>0.76, weak unionism coincide with non-unionism. Thus, for A>0.76, n=n, and,
accordingly, IZ=I2, L=L,U=U,and C=C.

Notably, nearly al variables are increasing in competition under both unionism and non-
unionism and with both elastic and rigid labour supply. The only exception is given by
monopolistic sector employment that is decreasing in A when labour supply is rigid. This
means that for n the positive direct effect of competition is smaller than the negative
indirect one when y=0.1.

Concerning non-unionism, the sign of the impact of competition does not depend on the
chosen parameter values since, as long as J>0, competition has always a positive effect on
all real variables for any parameter value. By contrast, different parameter values and/or a
different probability of survival function may substantially affect the unionism outcomes.
Specifically, some variables may become decreasing in competition and possibly follow a
non-monotonic path.

Finaly, Figures 9a and 9b show firm efficiency under strong (&) and weak (o)
unionism. As expected, both @ and ¢ areincreasing in competition (x-efficiency) for both
J=0.1 and )=5. Specifically, since the change in firm efficiency does not depend on yunder
strong unionism (see (4.21")), o follows the same pattern in both figures. By contrast, the
change in firm efficiency is a function of ywhen this diverges from strong unionism (see
(4.21)). So, since the two unionisms diverge only under elastic labour supply, the path of &
coincides with that of & when )=0.1, while it is to a certain extent different when )=5. In
the latter case (Figure 9b), starting from the initia equilibrium A, we note that firm
efficiency follows the same path under both unionisms if A falls, while it increases more
under weak unionism than under strong unionism when A rises. Once A has reached 0.76,
firms under weak unionism become perfectly efficient as weak unionism collapses to non-

unionism. The pattern of g in Figure 9b reflects that of the schedules of Figures 8ato 8e.
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Figure 3 —Monopoalistic sector employment as a function of A with
rigid (y=0.1) and elastic (y=5) labour supplies
(a@''=0.3, 5=0.5; n normalised to 1 for A 1)
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Figure 4 — Capital sector employment as a function of A with
rigid (y=0.1) and elastic (y=5) labour supplies
(a''=0.3, 5=0.5; k normalised to 1 for A - 1)
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Figure5—Total employment as a function of Awith
rigid (y=0.1) and elastic (y=5) labour supplies
(a''=0.3, 5=0.5; L normalised to 1 for A 1)
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Figure 6 — Consumption as a function of A with
rigid (y=0.1) and elastic (y=5) labour supplies
(a''=0.3, £=0.5; C normalised to 1 for A - 1)
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Figure7 —Welfare asafunction of Awith rigid (y=0.1) and
elastic (y=5) labour supplies
(a''=0.3, 5=0.5; U normalised to 1 for A - 1)
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Figure 8 - Employment, consumption, and welfare as a function of A
when the labour supply is eastic (y=5):
weak unionism
(@''=0.3, 5=0.5; n, k, L, C, and U normalised to 1 for A 1)
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8c) total employment
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8e) welfare
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Figure 9 — Firm efficiency as a function of A with
rigid (y=0.1) and elastic (y=5) labour supplies
(a''=0.3, /=0.5)
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4.6 Firm, industry, and general equilibrium case: a comparison

We now compare the conclusions we drew for each of the three cases we have examined
so far, that is the firm, the industry, and the general equilibrium case®. As far as the

equilibrium is concerned, the following remarks can be made:

(@ in al cases employment (total and monopolistic sector employment for the genera
equilibrium case) islarger under unionism;

(b) in the firm case, capital is larger under unionism; in the industry case, it is equal under
unionism and non-unionism; in genera equilibrium, it is larger under unionism (non-
unionism) when the elasticity of labour supply islarge (small);

(c) output islarger under unionism than under non-unionism in the firm and industry cases;
in general equilibrium, it islarger under unionism (non-unionism) when the elasticity of
labour supply islarge (small);

(d) in al cases, firms are perfectly efficient under non-unionism and inefficient under

unionism; the level of firm inefficiency under unionism isthe samein al three cases.

The above remarks hold only as long as unionism delivers a different equilibrium from
non-unionism, i.e. when @ >1. Remark (a) holds for total employment only if }>0.

Asto the impact of competition on the equilibrium, we have:

(e) in al cases the relative change in employment (total and monopolistic sector
employment for the general equilibrium case) is larger under non-unionism than under
unionism;

(f) inthefirm case, the change in capital under strong unionism is never smaller than under
weak unionism, while it might be larger or smaller than under non-unionism; in the
industry case, the relative and absolute change in capita is the same for non-unionism,
weak and strong unionism; in general equilibrium, changes in capital under the different

settings can not be unambiguously ordered;

49 By firm case we mean, as usual, the one of Chapter 2, section 2.6.
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(g) under weak unionism, the impact of competition on output is never larger than under
strong unionism in the firm and industry cases; in the industry case, the relative impact
of competition on output is larger under non-unionism than under unionism, while in
the firm case it might be larger under unionism; in general equilibrium, changes in
output under the different settings can not be unambiguously ordered;

(h) in al cases, under weak unionism the impact of competition on firm efficiency is
always positive and never smaller than under strong unionism; moreover, under the
latter, the change in firm efficiency is aways the same and positive for at least some
values of A; under non-unionism firm efficiency is independent of the level of

competition.
Remarks (), (f), and (g) refer to the x-efficiency case, i.e. to &;” > 0. Remark (€) holds

for total employment only if )>0. Most of the above observations are summarised in Table
1
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TABLE 1

EQUILIBRIUM
(p>1)
Firm Industry Genera Equilibrium
Employment SU =WU >NU SU =WU >NU SU =WU > NU’
Capital SU=WU >NU SU=WU=NU SU=WU ?NU
Output SU=WU >NU SU=WU >NU SU=WU ?NU
Welfare - - SU=WU ?NU
Firm efficiency NU=1>¢ "= SU = WU

IMPACT OF COMPETITION

(g, >0)
Firm Industry Genera Equilibrium
Employment NU > SU > WU NU > SU > WU NU >SU =wWU”™
Capital NU ?SU > WU NU = SU =WU NU ? SU ?WU
Output NU ? SU = WU NU > SU =2 WU NU ? SU ?WU
Welfare - - NU ? SU ?WU
Firm efficiency WU=SU>NU=0

NOTE —NU = non-unionism; WU = weak unionism; SU = strong unionism; Employment = total as well as
monopoalistic sector employment in general equilibrium; ‘NU > SU’ always refers to relative changes; impact
of competition on firm efficiency is always the same for strong unionism and always positive under weak

unionism whatever the sign of 7 ; "NU=SU=WU=1 for total employment when )=0; " NU=SU=WU=0 for

total employment when =0.
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4.7 Conclusion

In this last chapter before the final remarks, a last extension of the approach introduced
in Chapter 2 has been undertaken. In particular, the genera equilibrium implications of
unionism and non-unionism have been analysed. The main result of the previous chapters,
i.e. the x-efficiency one, has been confirmed. Like in the firm and industry cases,
employment in the monopolistic firms is larger under unionism. This result extends to
aggregate employment, which equally turns out to be generally larger under unionism.

The main divergence between the results of the previous chapters and those of the
present one concerns output: this may be larger (as in the firm and industry cases) or
smaller under unionism. In this respect the crucial parameter is the easticity of labour
supply: if it is large, output is larger under unionism; if it is small, output is larger under
non-unionism. The same appliesto capital.

Moreover, the genera equilibrium framework has allowed us to assess the welfare
implications of unionism and non-unionism. Since welfare corresponds roughly to the

difference between consumption and employment, it is smaller under unionism when yis

small. And asmall yiswhat al empirica studies suggest.

Concerning the impact of competition, this is as usual unambiguous under non-
unionism: sectoral and aggregate employment, consumption, and welfare all increase in
competition. Under unionism, we register the same ambiguity encountered in the previous
chapters:. al variables may increase as well as decrease with product market competition.

As far as firm efficiency is concerned, this is certainly increasing in competition under
weak unionism and at least for some A’ s under strong unionism. We can therefore conclude
that, whatever level of aggregation (firm, industry, whole economy) we choose, the x-

efficiency result retainsits validity all through the analysis.

119



120



CONCLUSONS

In this work we presented a new approach to x-efficiency and applied it at different
levels of aggregation. The approach is based on the idea that firms face constraints when
taking decisions about input amounts. That is, the management can not costlessly adjust
inputs in response to changes in external conditions. The consequence is that the actual
input combination is suboptimal and firms show unit costs of production that are higher
than those that the available technology and current factor prices would allow to obtain.

In our model there are two inputs, capita and labour, and only the latter can not be
frictionless adjusted by the management. That is, the management can increase or lower
capital without incurring any cost, but it can not do the same with labour. Thisis not freely
adjustable because firm workers are organised in a firm union that, to various degrees, has
the power to set the level of employment within the firm. The outcome is that the size of
the workforce diverges from the one consistent with profit maximisation. In particular,
since the union is supposed to prefer more to less employment, the level of employment
within the firm lies above the one desired by the management.

Once the union has set employment, the management chooses capital stock. In doing
that, it must decide between either minimising unit costs of production or maximising
profit. These two objectives are usualy not conflicting with each other. Quite to the
contrary, profit maximisation normaly implies cost minimisation (but not vice-versa).
However, this does not hold when one input, in our case labour, is set at alevel higher then
the profit maximising one. In this case, setting capital so that unit costs of production are

minimised, is not profit maximising. In particular, output would be too large. Since the
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objective of afirm is profit maximisation and not cost minimisation (the latter is just a by-
product of the former under norma conditions), the management chooses capital to
maximise profit and disregards cost minimisation. The result is that for the level of output
produced, the firm is employing too little capital and too much labour. In other words,
increasing capital and reducing labour so as to keep tota output unchanged would decrease
total (and unit) costs of production. This result is a general one as it applies aways when
there are constant or decreasing returns to scale and constant or decreasing margina
revenue. SO, all we need to obtain firm inefficiency, i.e. unit costs of production higher than
those that current prices and the available technology would alow to attain, are frictionsin
the firm’s ability to adjust one or more inputs.

In this context, an increase in competition may have a positive or negative impact on
firm efficiency depending on the type of assumptions we make about revenue and cost
functions.

By anadysing a single firm, we showed that, if margina revenue is increasing in
competition and the union can only prevent job cuts but not force the management to hire
new workers, an increase in competition always raises firm efficiency (x-efficiency).

The reason is that an increase in competition raises the profit maximising output level
and induces therefore the management to expand capital. As a consequence, the capital to
labour ratio, that was too small from a cost minimising point of view, increases, getting
thereby closer to its cost minimising value.

In the context of Cobb-Douglas production functions and CES utility functions and
independently of the level of aggregation (firm, industry, whole economy), x-efficiency
always arises when employment is not allowed to increase.

Provided that certain conditions are met, this result extends to the case in which the
unions can force the management to expand employment. These conditions require
assuming that an increase in competition reduces the survival probability of relative
inefficient firms (market selection hypothesis). If the reduction in the probability of
survival associated with a rise in competition gets larger as the firm becomes more
inefficient, then x-efficiency arises at any level of competition even if the unions have the

unconstrained right to set employment.
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The intuition behind this result is simple. An increase in competition reduces the
probability of survival of an inefficient firm and induces thereby the unions to be more
‘conservative’. That is, unions respond to an increase in competition by giving up
employment: the reward for acting like that is higher firm efficiency and, hence, a higher
probability of survival.

Whatever assumption we make about how unions set employment, there would be
anyway some level of competition at which x-efficiency arises. To see this consider that
firm inefficiency is caused by unions sharing monopolistic rent in terms of employment. As
the market in which the firm operates becomes more competitive, the rent diminishes until
it disappears under perfect competition. This means that under perfect competition the firm
must be perfectly efficient, as there is no rent to capture. So, as long as the firm is
inefficient under imperfect competition, there must be some levels of competition at which
firm efficiency rises so that the firm reaches perfect efficiency under perfect competition.

Although our main focus was on firm efficiency, we discussed al so the consequences for
employment, output, and welfare of allowing unions to determine firm labour demand.

We found that, whatever the level of aggregation, employment in the unionised firm(s)
lies above the non-unionism level, i.e. above the level that is attained when firm labour
demand is set by the management. In genera equilibrium, this result extends to aggregate
employment as long as labour supply is not completely rigid. If thisis the case, then total
employment is equa to unity for every degree of product market competition and
independently of the presence of the unions.

Unions have a positive impact on employment because they do not bargain over wages.
These, in fact, are assumed to adjust until the labour market is cleared. So, what the unions
do is simply to increase demand for labour for any given level of real wage. This, in an
otherwise perfectly competitive labour market, leads naturaly to higher equilibrium
employment (unless labour supply is completely rigid).

However, larger employment does not necessarily imply larger output. In particular, if
labour supply is rigid, larger employment in the unionised sector is mainly obtained at the
cost of lower employment in the capital sector and only marginally through an increase in

aggregate employment. As a conseguence, under unionism output may actually lie below
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the non-unionism level. The reason is that, under non-unionism, labour is perfectly
allocated across sectors so that the economy is producing the maximum amount of output
for the given level of aggregate employment. By contrast, under unionism, labour is to a
certain degree misallocated across sectors. It follows that total output is not as high as it
could be. Since the difference in total employment between non-unionism and unionism is
small when labour supply is rigid, the better alocation of labour under the former offsets
the dight difference in aggregate employment causing output to be larger under non-
unionism than under unionism. Conversely, if labour supply is elastic, total employment
will be much larger under unionism and output will lie above its non-unionism level, as the
difference in aggregate employment will be big enough to compensate for its bad
allocation.

The possibility of asmaller output under unionism is confined to the general equilibrium
case. In fact, when we discussed the firm or the industry case, we found that output was
invariably higher under unionism. The reason was that factor prices were exogenous and
fixed. Thus, somehow, we were assuming infinitely elastic factor supplies so that the
increase in demand for labour in the unionised firm(s) had no negative impact on capital.
Specifically, the rise in demand for labour had no impact at al on capital in the industry
case and a positive one in the firm case as the optimal demand for capital was a positive
function of employment. It is therefore no surprise that the general equilibrium case
delivers the same outcome as the firm and industry cases when labour supply is elastic.

Finally, welfare may be larger under either setting, unionism or non-unionism. Again the
crucial parameter is the elasticity of labour supply. Is this small, then welfare is certainly
larger under non-unionism; is the elasticity large, then welfare may be larger under
unionism. So, in the case of welfare, we notice an asymmetry that did not emerge in the
discussion on output. Specifically, arigid labour supply leads necessarily to higher welfare
and output under non-unionism, while an elastic labour supply, though it leads to higher
output under unionism, does not ensure that welfare too is higher when unions set
employment. This discrepancy between welfare and output is due to the fact that the former
is negatively affected by labour while the latter is not. Roughly speaking, welfare

corresponds to the difference between output and total employment. Since the latter is
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always larger under unionism, if labour supply is inelastic, welfare is higher under non-
unionism because households consume more and work less. However, if labour supply is
elastic, households do actually consume more under unionism. But they have to work more
as well, so that we can not a priori determine whether welfare is larger under unionism or
under non-unionism. Notably, all empirical studies suggest that labour supply is rigid, so
that we may draw the conclusion that unionism increases employment but reduces output
and welfare.

A last point concerns the impact of competition on employment, output, and welfare.

Under non-unionism there are no ambiguities. employment, consumption, and welfare
all increase in competition. The reason is that competition lowers the mark-up of prices
over wages, as a consequence real wages increase and labour supply expands causing
employment, output, and welfareto rise.

The same mechanism is at work under unionism. In this case, though, there is the added
impact of the improvement in firm efficiency, that an increase in competition brings about.
This added effect makes the overall impact of competition under unionism ambiguous. In
fact, an increase in firm efficiency has mostly a negative impact on the equilibrium. The
reason is that the improvement in firm efficiency is obtained by reducing demand for labour
in the unionised firm(s). This has only negative effects in the firm and industry cases, while
it has also a positive impact in general equilibrium. In the latter case, in fact, areduction in
demand for labour of the unionised firms leads to a better alocation of labour across
sectors. This positive alocation effect is not large enough to make the overal impact of an
increase in firm efficiency positive for aggregate and monopolistic sector employment.
However, it may be sufficiently large to ensure that output is raised by an increase in firm
efficiency. Whether this is the case or not depends on the elasticity of labour supply. If
labour supply is rigid, then an improvement in firm efficiency has a positive impact on
output. And the overall impact of competition on output becomes unambiguously positive.

These arguments highlight one important feature of the model: output and employment
may move in different directions. That is, an increase in competition that expands output
does not necessarily imply higher employment. Quite to the contrary, if labour supply is

rigid, the model predicts rising output and faling employment. This represents a sharp
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departure from the conclusions of the current models of imperfect competition. These
models can not in fact yield such a result because they assume perfect firm efficiency at
every level of competition. Hence, as output rises so does employment. Our model, instead,
predicts that as competition increases, labour is realocated so that it becomes more
productive and, since demand for consumption goods does not increase sufficiently,
employment falls.

The model can be extended in different ways.

One first obvious extension would be to assume that within each firm management and
union bargain over employment. This modification would not affect any of the results. In
fact, the equilibrium employment under unionism would turn out to be equa to
k1 +(1- k), where « 0 (0,1) represents the bargaining power of the union, and A and A
are, respectively, the management’s and the union’s preferred level of employment. So,
employment under unionism would still be larger than f. And thisis a sufficient condition
for al results of our analysisto retain their validity.

A dlightly different case is the one in which management and union bargain not only
over employment but also over wages. In this case, firms would still be inefficient under
unionism. The reason is that the inefficiency stems from employment being too large for
the given level of wage. How the latter is determined, by the market or through a
bargaining process, is irrdevant. Thus, as long as the unions directly affect employment,
firms are bound to be inefficient.

The x-efficiency result would probably hold true as well. If union and management
bargain over both wage and employment, the bargained wage will be higher than under a
perfectly competitive labour market and employment will be larger than it would be if
profits were to be maximised at the bargained wage. So, in response to an increase in
competition, we would expect the unions to give up either some wage or some employment
or some of both. Whatever the union decides to do, firm efficiency will improve. If it gives
up employment, we are back in our framework. If it decides to give up only wage, firm
efficiency dtill improves. In fact, firms are inefficient because the technical rate of

substitution between labour and capital lies below the corresponding price ratio. Since a
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ceteris paribus fal in the wage rate reduces this ratio, alower wage is a sufficient condition
for firm efficiency to increase.

The only result that would certainly be affected by alowing the unions to bargain over
wages is the employment outcome. In our model, unless labour supply is completely rigid,
employment is larger under unionism in the monopolistic sector as well as in the whole
economy. By contrast, if unions bargain over wages as well as over employment, the latter
may turn out to be larger under non-unionism. In fact, as shown by Dixon and Santoni
[1995], higher union power over wages leads to lower employment, while higher union
power over employment yields higher employment. Still, the impact of competition
remains ambiguous, unless unions react to an increase in competition by giving up only
wage. In this case, competition has certainly a positive impact on the equilibrium, since
bargained wages are consistently higher than market wages.

Note that, if unions bargain only over wages and not over employment, no firm
efficiency issue arises. In fact, given the bargained wage, the management would simply
choose labour and capital so asto minimise costs.

Other extensions are thinkable. One may want to alow for international trade and
possibly link the degree of competition in the monopolistic sector to the degree of openness
of the economy. Another modification could consist in changing the input that is subject to
adjustment frictions. Thus, one can take the non-unionism case, under which the
management sets both labour and capital, and assume that capital is not costlessly
adjustable. In this case, the costs of adjusting capital may prevent the management from
adopting the optimal labour to capital ratio. Again, as competition increases, the probability
of liquidation of the firm rises reducing the flow of future expected profits. As a
consequence, the firm may find it profitable to incur the capital adjustment costs in order to
raise the probability of survival and, hence, expected returns.

There are certainly other extensions that the reader can think of while lacking a better
pastime. Such extensions may possibly lead to conclusions completely different from those

of thiswork. We doubt it, although we can not exclude it, as, after dl, it is economics.
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Appendix A

In this appendix we follow the usual convention according to which, given two variables y and x,

d_y denotes the total derivative of y with respect to x and Yy, the partial derivative of y with respect
X

tox.

Al Production under non-unionism and under unionism

We show that production is larger under unionism by proving that marginal cost for every given
level of output g < q(ﬁ, k) is higher under non-unionism.
Let usdenoteby k* and n" the solution to the firm cost minimisation problemfor g < q(ﬁ, IZ) S

q_:‘E—qn(n*’k*):iv
Qe O(n k) r

0

an  an’ ,k)=g

Under non-unionism the cost function is therefore
cW(g)=wn" +rk’

and marginal costis

NU * * * * * * * *
dc"(g) _ dk”,  dn _{den Jdk _{den Jdk _r(“qn dn

dk’
dg  dg dg dk Jdg " rdk)dg |7 o dk*]dg

*

where 32 is derived fromtotal differentiation of (I) and is therefore given by

dn” _ Gk =Gl 5

(III) * * * * *
dk Ok Gn ~ 9nnOk

Under unionismtotal cost for the same amount of output g is given by
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c(g)=wn+rk’ (m,g)

where k" (1, g) isimplicitly given by q(ﬁ, k" ): g.Snce g < q(ﬁ, IZ) kY <k .
Marginal cost inthiscaseis

dc’(g) _ ok’ _

dg dg g nKY)

Using (1) and (I1) we can write

dg * * dn*
— = + < >0
dk qk qn dk

So that

dc™ (g) _ dcY(g) ank’) ) dg _ -
dg  dg (q:(n*,k*) a0 - (i )>afe )

The lagt condition qk(ﬁ,ku)> qk(n*,k*) is always met. To see this consider that
ol K )=qln",k"). This implies either () K <kV <k and 0" =M or () K >k and

*

n<n. (a) is not possible. In fact, 32 >0 and, by the very definition of k (see p. 38), if

K =|Z, n =n. S, if n =, then k' le, which contradicts k" <k <k . S (b) must be
true. Snce qy <0 and q, 20, it is straightforward that 0, (ﬁ,kU )> Ok (n*,k*). Hence, the
marginal cost schedule under non-unionism lies above the one under unionism for all g < q(ﬁ, IZ)

And, hence, also for X = q(ﬁ,E). Snce, by assumption, marginal cost is not decreasing in output
under both unionism and non-unionism and marginal revenue is either constant or decreasing, it
followsthat X< X .

A2 The impact of competition on employment and capital stock under non-unionism

To obtain the derivative of A with respect to A, we use the profit maximisation condition (2.3),
whichis

&[q(ﬁ' QM] —Cq[q(ﬁ, R)]: R[6.4]-Ccld]=R -C, =0

A and k also satisfy cost minimisation. So
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vy =

Total differentiation of (1V) yields

d_ﬁ - anQn _ qnnqk
dn dnkdk - ﬁkkﬁln

Total differentiation of the profit maximisation condition gives

- A~ A A dk - dk
F\)Md/]-'_(quqn_cqqqn quqk qqqkd ]dn 0

dii _ Ry
dA dk
( qu{qn + qk d J

which is equal to (2.6) (in (2.6) N, denotes a total derivative (see p. 37)). The same procedure can
be used to derive (2.7).

A3 The impact of competition on employment and capital stock under unionism

Derivation of (2.9) is straightforward

— U ~ -
N dn dn b = Ry

>l
Il
Il
S
=+
S
I

— @+ Ny,
~ s Ya o . dk

Coa ~ Ry qﬂ+q'<%
whichisequal to (2.9) (in (2.9) M;” denotesatotal derivative).

(2.10) can be obtained from total differentiation of (2.5). The latter is equal to

Rq(q(ﬁ,l?M)-

and total differentiation yields

_n d D = q I, —
R, + quqn d/] gkz iy }dm[&qqﬁr%}dk =0
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D ~ qkn

—_ ri
v R, Reth ¥ 52 | g
W RaHr R | R | W

G g

which is equal to (2.10) (in (2.10) k| and N} denotetotal derivatives).

A4 The impact of competition on firm efficiency under unionism

By definition we have

(ALK T gyt
A), k()= WA G, T
oA = G k) w g, w

Taking the derivative of g(N(A), k(A)) with respect to A and ignoring the factor price ratio (w and
r are both positive constants) yields

dg@ \™Mdd ™MdA ) (dAd “da )T

d/ G

dﬁi (qnnqk - qknqn)i + (anqk - akkan)i

_ dA dA
d/ G

g dg _ _[ G ~ o ][ dn’ j , oK'
ﬁnkﬁk —ﬁkkﬁn dA ﬁnkﬁk —ﬁkkﬁn dA dA

dg' _ (dk)dn') dk'
Y= 5 |* 5
dA dn l dA ) dA

Insertion of (V) gives condition (2.12) (y is always positive and in (2.12) ﬁj denotes a total
derivative).
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A5 Capital stock and employment with constant elasticity of demand and Cobb-Douglas production
function

Nominal profit isgiven by
71=px—-rk—-wn

since
-1
x=D=p*

we can rewrite nominal profit as follows

n®'k”?

al " ﬁﬂ

First order conditions for profit maximisation are

m=x"-rk-wn where x=

*) 3—: =0 = AXx =1 = kEA = —a“{},BB 5 n®
(:I_Z =0 = /1X/H'Xn =1

where both w and r have been set equal to unity. Taking the ratio between the two first order
conditions gives

kzﬁn
a

Insertion of thisratioin (*) and rearranging yields

A=A and  k=p1"
If, on the contrary, we assume labour to be determined by the union we have
n=ga"' 1~

Insertion of N into (*) yields

N
h

a’ a'

— 1-

k =kg

1

L= fp A

®
®
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Appendix B

Appendix B describes how to derive the equilibrium equations of Chapter 4 under unionism. To
obtain those of Chapter 3 simply follow the same procedure while considering income, |, always as
exogenous. To simplify notation, superscripts have been dropped. To derive the corresponding

values under non-unionism, set ¢= 1.
Equilibriumin the monopolistic sector requires

1
B 11
LoD ()
i_aaﬁﬁ_ P p_i

that can be rewritten as follows

N1 AA-) =%
— i
V) P = aa(/l—l)ﬁﬂ(/l—l) | AL

Profit is given by

J

ne 0K pa T ek
T = ijj —rkj _an =

j
aa(A—l)lB/}(A—l) |/1—1 aalgﬁ
aty, A A
— ki” P
j aaAle I/l—l

—ij —Wn,

First order conditions for profit maximisation are

on L, n* P’

m  —=-=0 = Bk~ IWF=W
on . kAP
E:0 = Mn“amlgm”_—lzw

0j O[0,4]

0j O[0,4]

—Wk]- -wn; =

0j O[0,4]

where the subscript j was dropped since all firms are identical. Taking the ratio between the two

first order conditions and rearranging gives

kzﬁn
a
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Insertion of thisratioin (11) yields

BA-1 al A
n P
B (g nj G W = ¥ =a"PN T wt =
L A 1-A
Ayrsr A 4
(1) n:a{w) pi-si| i
where s=a+ £ Under unionism we have
(Iv) n= (i)mPljlll:A
w W,
Insertion of (IV) into (I1) yields
~ ; 1 al
1 P Arst A A
ﬁAkﬁ”lWW}[w(W) preijtst ) =w =
B ak
P AL EZE I /R P, 1 —a't
/81 aa/‘ P/‘ 9| (1—5/1) aa/lqdl/l(v_vj =1 =
A 1-2 -8 1-3
kl—,m - ,81_'& Pﬁ(l—m)l g(l—ﬁ/l)w/]/]gw‘m =

(V) k:ﬁ:)l—/]sxl|11—_s/1)l(ijm¢1$

W

The ratio between (V) and (1V) is given by

sA

-1
g

(V1)

S| x
SRV

Sncein equilibrium n; =n, k; =k, and p; = P [Jj 0O[0,]] we caninsert k from (V1) in (I) and
write
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Plugging (1V) in this last expression gives

s(A-1)24  s(A-1)(1-2)
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Substituting now P back into (1) we obtain n
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using (V1) we get k

208 o 42

i.e., capital does not depend directly on employment. To get an expression for nominal income, |,
we use the labour market clearing condition

sy a(1-sh)

| 1+(1-s)y — W1+(1—S)y/13y-1¢ay(a¢ + ’g)_l

g s ]

z
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where g El+(1—s)y and Z=a¢ + . S0, we can now derive k and nin real terms

o o]

w W z z

LY. Asy'lczf”yf o va
VA Z

These last two expressions can be used to obtain total employment, consumption, and welfare
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