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ABSTRACT

The Unemployment Implications of Mandatory Firing Costs”

The model developed in this paper examines the relationship between firing costs
and unemployment in a simple two-period mode! with uncertainty. Where there
are long-term employment relationships, and where risk-averse workers and risk-
neutral firms bargain over wages and firing costs, average unemployment is
unlikely to be affected by statutory firing costs, although firms’ profits wil decline if
the statutory level exceeds the bargained level. In a unionised sector with no
bargaining over fiing costs, the presence cf statutory firing cosis reduces
employment distortions associated with trade unions. However, whers there are
no gains to employers to long-term fabour relationships, the intraduction of
mandated firing costs will be associated with a higher Incidence of temporary
employment contracts and shert-term jobs,
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NON-TECHNICAL SUMMARY

Mandatory firing costs were introduced in many Eurcpean countries from the
late 1850s through to the early 1970s. These firing restrictions have been
blamed by some commentators for the high levels of Furcpean unemployment
since the first oil-price shock of 1273. The fact that employment in the United
States has been relatively less protected by state regulation, and US
unemployment since 1973 has been lower than in Europe, has reinforced the
popular view that firing costs contribute to the high levels of Eurcpean
unemployment.

A number of recent empirical and theoretical studies have, thereiore,
investigated the extent to which European unemployment and unempioyment
persistence can be explained by employment protection provisions. With the
exception of Lazear (1990), these studies suggest that firing costs cannot be
blamed for increasing European unemployment, although they are likely to
have reduced empioyment variation. A conclusion is that firing costs affect
empioyment dynamics more than the average level of employment.

In most of the literature on firing costs, wage determination has been assumed
exogenous, and the models have focused primarily on modelling labour
demand in a dyramic framework. Where wages have been determined within
the model, workers have been assumed 1o be risk-neutral. The purpose of this
paper is therefore to model both labour demand and labour supply in a model
that captures elements of the real world that are missing from models focusing
only on labour demand. In particular, the model developed here aims to
capture the fact that redundancy payments arg only made to workers with
some minimum pericd of continuous service with the firm. For this reason #
makes sense to think of redundancy pay in terms of a lenger-term contractual
relationship — explicit or implicit — between workers and firms. Where there are
no long-term employment contracts, the redundancy payment need not ever
be made. The model aiso allows for workers to be risk-averse, and the
redundancy paymeni or firing cost can therefore be regarded as a means of
providing the worker with some form: of insurance against random fluctuations
in product demand in the industry in which the individual is working. Since
typically most of workers' incomes derives from employment, and it is difficult
for workers to diversify across jobs, it seems plausible to assume that workers
are risk-averse rather than risk-neutral.

There is evidence that, in some sectors, firms and workers do bargain over the
amount of non-statutery firing costs. For example, in the United States, 32.2%



of union workers covered by major collective bargaining contracts in 1980
were covered by severance payment clauses (Pencavel (1981)). By the mid-
1960s, 25% of all US wage earners were eligible for severance pay and 43%
were employed in firms having formalized dismissal rules (Buechtemann
(1891)). In Britain some 51% of workplaces bargaining with a union over
wages als¢ bargain over the size of non-manuai non-statutory redundancy
pay, while 42% bargain over the size of manual redundancy pay {Miilward,
Steven, Smart and Hawes {1892)).

It is in the nature of firing costs that workers are eligible only after an initial
period of continuous service with a singie firm. In a competitive spot labour
market where there are no advantages to long-term employment relationships,
the introduction of mandated redundancy pay will have no cther impact on the
labour market than that of increasing the incidence of short-term empioyment
contracts. In a two-period model in which it is in firms' interests to have
continuing employment relationships, firing costs wili reduce the variance of
labour demand across the business cycle. An implication of this well-known
result is that risk-averse workers may prefer a contract with redundancy pay.
since it stabilizes empioyment over time, and risk-neutral firms may be willing
to offer such a contract. This paper develops a simple model in which wages
and firing costs are determined as part of a bargaining process. A striking
result is that the wage corresponding to the level of ex-post employment is
equal to the opportunity cost of labour {a necessary and sufficient condition for
the bargaining surplus to be maximized). Thus firing costs bargained cver by
the union and the firm have a stabilizing impact on empleyment in bad times
and reduce hiring in good times. in this framework mandated firing costs will
typically result in a welfare loss, unless by chance the state sets the firing cost
to be equal to that determined through voluntary bargaining. An implication is
that the determination of the lavel of firing costs is best left to individual or
coliective bargaining.

A further striking result of the model, however, is that in a unionized economy
the presence of firing costs increases average employment across the
business cycle and reduces employment distortions asscciated with unions.
Hence where the unicn sector does not bargain over the level of firing costs,
the imposition of statutory firing costs may actually increase average
employment.

Of course, there are other reasons for state-mandatec redundancy pay that
are not captured by the model. These reasons reiate predominaily to market
failure. For example, statutory redundancy pay might protect workers against
firm bankruptcy should an unanticipated demand shock drive the firm out of




business and prevent the firm paying the bargained firing cost. Here the notion
that statutory firing costs may provide a second-best solution relates to the
missing markets view whereby firms are unabie to insure against bankruptey
due to moral hazard. Mandated redundancy pay allows for the payment of
firing costs when firms are made bankrupt, and are unable to meet their
negotiaied redundancy obligations. A related argument arises because of the
fact that, in the mods!, redundancy pay is a form of insurance that is
conditional on the model of worker separation, about which there may be
asymmetric information. Such conditional insurance may therefore require
intervention by a third-party 1o infervene in disputes.






I. INTRODUCTION

Mandatory firing costs were introduced in many European
countries from the late 1950s through to the early 19708.1 These
firing restrictions have been blamed by some commentators for the
high levels of Eurcpean unemployment since the first eil-price shock
of 1%73. The fact that employment in the USAZ has been relatively
less protected by state regulation, and US unemployment since 1873
has been lower than in Europe, has reinforced the popular view that
firing costs contribute te the high levels of Burcopean unemployment.

A number of recent empirical and theoretical studies have
therefore investigated the extent to which European unemployment and
unemployment persistence can be explained by employment protection
provisions. With the exception of Lazear (1850}, these studies
suggest that firing costs cannot be blamed for increasing European
unemployment, although they are likely to have reduced employment
variation (gse for example Nickell (1978), Bertecla (1990, 18%2), and
Bentolila and Bertola (1%90)). 2 conclusion is that firing costs
affect employment dynamics more than the average level of
employment. The fact that unemploymerit has been found to be more
persistent in countries characterised by high Jjob security
provisions is argued by Bertcla (19%0, 1892} to reflect the
stabilising effects of mandatory firing costs on aggregate
employment. Since firing costs reduce the variance of employment
over the business cycle, in a way that is spelt out simply in
Section II of this paper, those workers who are laid off are likely
to face a lower re-employment probability.2

In most of the literature on firing costs, wage determination
has been assumed excgenous, and the models have focused primarily on
modelling labour demand in a dynamic framework. Where wages have

1 Statutory reundancy pay was introduced in Britain with the
passage of the 1965 Redundancy Payments 2ct, and re-enacted in the
Employment Protection {(Consolidatien) Act of 1878.

2 Bentolila and Saint-Paul (1994) provide a dissenting voice, in
that they find that a rise in firing costs reduces average
steady-state labour demand when these costs are low, but raises such
demand when they are high.
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been determined within the model, workers have been assumed to be
risk-neutral (see for example Bertola (19%0) and Burda {(1992}). The
purpose of this paper is therefore to model both labour demand and
labour supply in a model that captures elements of the real world
that are missing from models focusing only on labour demand. In
particular, the model developed in this paper aims to capture the
fact that redundancy payvments are only made to workers with some
minimum pericd of continuous service with the firm. For this reason,
it mekes sense to think of redundancy pay in terms of some longer
term contractual relationship - explicit or implicit - between
workers and firms. Where there are no long-term employment
contracts, the redundancy payment need not ever be made. The model
developed in this peper also allows for workers to be risk-averse,
and the redundancy payment or firing cost can therefore be regarded
as a means of providing to the worker some form of insurance against
randem fluctuations in product demand in the industry in which the
individual is working.3 Since typically most of workers’ incomes
derives from employvment, and it is difficult for workers to
diversify across jobs, it seems plausible to assume that workers are
risk-averse rather than risk-neutral.4 The model developed in the
paper examines the relationship between a particular form of firing
cost - redundancy pay - and unemployment, in a simple two-period
mcdel with uncertainty. - With discounting, firms’ hiring decisions
will be less affected by redundancy pay than their firing decisions.
Redundancy pay reduces cyclical fluctuations in labour demand, a
finding common tc all medels of firing costs (see for example
Nickell (1978}; Bertola ({19%0, 19%2); Bentolila and Bertola (1990}).
But the novel prediction of the paper is that, where workers and
firms bargain over wages and redundancy pay, the wage corresponding

to the ex post level of employment 1s eqgual to the opportunity cost

3 The model thus forms part of the small literature modelling why

negotiated redundancy pay is observed in some circumstances in the
absence of statutory provisions (see Lazear {19792) and Booth and
Chatterji (1989).

4 In contrast, firms comprise many shareholders who are able to
diversify their portfolic of shares. Hence it is reasonable to
assume that firms are risk-neutral.




of labour. The findings of the model accord with these of Bertolila
and Bertola (19%0) and Bertola (1990, 1992) that average
unemployment is likely to fall in sectors covered by firing cost
rules. However, where there are no gains to employers to long-term
labour relationships, the introduction of mandated firing costs will
be assoclated with a higher incidence of temporary employment
contracts and short-term jobs. A second important finding of the
paper is that, in a unionised sector, the presence of firing costss
reduces the employment distortions associated with trade unicns.
There 1is evidence that in some sectors firms and workers do

bargain over the amount of non-statutory pay. For example, empirical
aevidence shows that, in many US and UK collective agreements,
workers and firms bargain about both wages and the size of
redundancy payments. In the US, 3%.2 per cent of union workers
covered by major collective bargaining contracts in 1580 were
> By the
mid-1960s, 25% of all US wage earners were eligible for severance

covered by severance pavment clauses (Pencavel, 1981: 64).

pay and 43% were employed in firms having formalised dismissal rules
(Buechtemann (1991:31}). In Britain, there are many instances of
extra-statutory rsdundancy payment schemes typically negotiated by
firms and unions, and sometimes ky firms and individuals. Some 51%
of workplaces bargaining with a union over wages also bargain over
the size of non-manual non-statutory redundancy pay, while 42%
bargain over the size of manual redundancy pay (Millward, Stevens,
Smart and Hawes [1992:251-2)}. ‘

The remainder of this paper is set out as follows. Section II
considers the competitive labour market paradigm - a simple spot
market for labour - and examines the impact of mandated firing costs
on employment. Section IXI considers labour demand with longer-term
contracts, and shows that firing costs reduce labour demand
fluctuations in the face of anticipated £luctuations in product
demand. An implication is that state-mandated redundancy pay lowers
the variance of output and employment in sectors of the economy

Coverage varies considerably: 53.6 per cent of union workers in
manufacturing were covered, compared with 27 per cent in
non-manufacturing.



where it is in employers’ interests to have long-term labour
contracts. This finding suggests that risk-averse workers will
prefer a cgontract with redundancy pay, since it i1rcns ocut
fluctuations in employment across time. We therefore consider in
Section IV the nature of equilibrium employment in a labour market
with contracts. The behaviocur of risk-averse workers is explicitly
incorporated into the modsl. The employvment (and unemployment)
predictions of this meodel are compared with other union models in
Section V. To examine the impact of state mandated redundancy pay,
we initially suppose for expositional ease that the optimal level of
redundancy pay is determined by the firm and workers. We then
examine the impact of mandated redundancy pav. The optimal
employment outcome is then comparaed with the outcome under state
intervention, in Section VI. The final secticn summarises and makes
some suggestions for future research.

Throughout the paper, it is assumed that firms bear the cost of
redundancy payments, and that redundancy payments are only made to
workers after a period of continuous service with the firm. This
mirrcrs the situation for statutory redundancy pay in Britain and

many EBEurcpean countries.6 It is also assumed that workers receive

all ¢of any redundancy payment made by firms to workers.7

& In Britain solvent fixms finance the entire redundancy payment.
If the firm has serious cash flow problems, workers can be paid
direct from the National Insurance (NI) Fund, and the firm pavs
back the amount later. If the firm is insolvent, the payment is
again made from the NI Fund, and the debt is recovered from the
firm’s assets. Originally, the financing of state-mandated
redundancy payments was through a supplement to firms® naticnal
insurance contributions, paid into the Redundancy Fund, from
which firms could claim a rebate when making payments to
redundant workers. From 1982 a supplement to workers’ naticnal
insurance contributions was also introduced. With the passage of
the 1986 Wages Act, rebates from the Redundancy Fund were
abolished for all but the smallest firms. Under the provisions
of the 19289 Employment Act, rebates were no longer availlable for
any firms, and the Redundancy Fund was subsumed within the
National Insurance Fund.

7 while this applies to most European countries, it does not apply

to Spain for example, where there'is a wedge between what firms pay
and what workers receive owing to complex bureaucratic procedures
(see Bentolila and Dolado (1594)).




II. 2 COMPETITIVE SPOT LABCUR MaRXET

In this section, we consider the 1impact on employment of
state-mandated redundancy pay in a perfectly competitive spot labour
market. Suppose that all workers are identical, and there are no
hiring costs. In each periocd, perfectly competitive firms hire
workers at random from the pool of available workers, at the
exogenously given market wage rate w. At the end of each period,
workers return to the labour pool, and the whole process is repeated
at the start of the next period. Socme workers may get hired by one
firm in two consecutive periods simply through the laws of
probability, but there is no advantage to firms from implementing
long term contracts.

Now suppose that the state introduces a mandatory redundancy
pay scheme. Following the institutional model for the UK and many
cther Eurcpean countries, assume that the firm has to make the
redundancy payment of an amount set by the state, to workers made
involuntarily redundant after a minimum period of centinucus service
with the firm. Suppcse that this minimum is one period. The
implication of such a scheme is cbvious: firms will ensure that they
do not hire workers for more than one consecutive period, in order
to avoid the firing cost. A mechanism for achieving this might be a
temporary employvmernt contract, stipulating a maximum periocd of
employment of just less than one period.

In summary., the implications of the introduction of
state-mandated redundancy pay 1n a competitive spot labour market
are as follows. First, in sectors of the econcny where there are no
gains to the firm from long-term contracts, there is likely to be an
increase in tempeorary contracts following the introduction of
statutory severance pay schemes. Secondly, demand shocks in this
sector of the economy are immediately translated into employment and
output fluctuations, and state-mandated redundancy pay has no impact
on this cutcome. O©f course, the spot labour market is a plausible
characterisation of the labour market only where there are no gains
to the firm from having longer term contrackts. We now consider
labour demand under longer termr contracts; this 1is relevant to

analysis of redundancy payments since these are based on length of



service with a particular firm.

III. LABOUR DEMAND IN 2 COMPETITIVE LABOUR MARKET
WITE CONTRACTS '

This section considers labour demand in a simple two-pericd
model, in which the firm is free to determine ex post employment and
dismissals unilaterally, given exogencusly determined levels of w
and r. The purpose of the section is to show the well-known result
that firing costs are assocliated with reductions in the variance of
labour demand across the business cycle (see for example Nickell
(1878)). This result will then be used in the following sectiocns
where the supply behaviour of workers is explicitly incorporated

into the analysis.

Assumptions

ASSUMPTION 1: Consider a sector of the economy comprising a
number of perfectly competitive firms employing identical
workers for up to two periods. In the initial period, the firm
makes its decisicn about how many workers to hire, taking inte
account known labour demand in the first period and uncertain
labour demand in the second period. Since second period demand
is unknown ex ante, the firm making hiring decisions in the
first period takes intc account the fact that it may have to
make some workers redundant in the future. Workers made
redundant receive a redundancy pavment r, of an amount
determined by the state but paid for by the firm. Since workers
are assumed ldentical, second pericd layoffs are random.

ASSUMPTION 2: Agents’ ex ante uncertainty about second period
product demand (affecting second pericd labour demand} 1is
captured by the assumption that the firm’'s period 2 output price
8, fluctuates across the v possible states of nature. The
probability of each price occurring is given by T i=1l,...,0,

U
andizlri:l.




ASSUMPTION 3: The firm is free to determine ex post employment and
dismissals unilaterally, for given levels of w and r. Denote
the number of workers hired in the initial pericd by m, and
denote actual ex post employment in period 2 by n., i=1, ..., v.
Assume nian in order to focus attention on redundancy. This
requires that the state of nature in the first period is at its
highest level so that employment is at a maximum.8 If there is a
bad state of nature or ‘“slump" in period 2, (m—ni) incumbent

workers will be dismissed, and receive a redundancy payment r.

Labour Demand
For a given level of wages, the firm‘s first pericd certain
profits are given by

~

l'fl = ef(m - wm (1)

where £im) is the firm’'s production function, £{0)=0, £ (m)>0, and
£/ {m)<0. The firm‘s output price, known with certainty in periocd 1,
is given by 8. Ex ante, for the same given level of wages, period 2
expected profits are given by

~

u
EN, =& } = {ef(n) - wn - rimnl)} n =m (2
- = b + 1 i 1 1

where f(ni) is the firm’s second period production function, £(0)=0,
i’(ni)>0; f"{nj)<0. Qutput price 8, is assumed Lo vary across
states in period 2, and & represents the firm’s discount factor,
O=8=1.

PROPOSITION 1: Redundancy pay is assoclated with reduced labour
demand in a boom and Increased Jabour demand in a slump,

relative to the situation with no redundancy pay.

8If n>m, the firm would hire new workers in Perioed 2, which

complicates the analysis without adding any extra insights about
redundancy pay. We therefore restrict our attention here to n =m.



Proof of Proposition 1:
The firm‘’s problem in the initial period is te choose m {for a
given w and r) to maximise ex ante profits given by

~

max Bl = I + ET
m 1 2

v
= af(m) - wm + & { [ T {8 fin) - wn, - r[m-ni]}} n =m (3)
i=1

where & denctes the firm‘s discount factor., The first order

condition from {(3) is
gf’{m) = w + 8r (4}

Thus with redundancy payments in a competitive labour market with
contracts, fewer workers are hired in the first periocd as compared
with the usual labour demand function defined through ef’ im)=w. As
350, period 1 emplovment msm*, where m* satisfies eff (m*}=w

Now ceonsider employment determination in the second period. At
the start of periecd 2, the firm has an inherited workforce of m
workers. For n =, some workers must be laid off. The firm
determines ex post employment n_ (once the state of nature is
revealed) by maximisation of pericfd 2 profits given by equation {27,

vielding

Bif’(ni) =w - {5)
From {5), period 2 labour demand can be written as ni=n((w—r)/9,).
From differentiation of (5}, gnfaw =178 £ {n ) and
én /or =-1/8 £'"(n ). Thus

gnfdw,= - {(8n /ar ) ¥ 8, (6)

This result will be used in the proof of Propesition 2 below.

Note that the variation in labour demand in a two pericd model
with redundancy pay is less than that of a two period model with no
redundancy pay. This is illustrated in Figure 1. The more myopic




Figure 1: Labour Demand Variations with and without Redundancy Pay
for a Fixed Wage Rate w



the firm {(830), the closer will period 1 employment be to m*.9

[insert Figure 1 near here]

This simple analysis has shown that firing costs are associated
with reduced labour demand in a boom, and increased labour demand in
a slump, relative to the situation with no firing costs. While the
firing cost or redundancy pay stops workers losing their jobs, it

10 An implication is that the introduction of

discourages new hires.
experience-linked state-mandated redundancy pay will 1lower the
variance cof output and emplovment in sectors of the economy where
there are it is in employers’ interests to have long term employment
contracts.11 To the extent that long term contracts emerge where
there are specific training investments, this reduced variance in
employment may prevent the loss of firm-specific human capital. The
finding that redundancy pay Jlowers the variance of employment
suggests that, when we come to consider the behaviour of workers,
risk averse workers will prefer a contract with redundancy pay,
since redundancy pay ilrons out employment fluctuations across time.
Risk-neutral emplovers may be prepared to offer a contract with
insurance against emplovment fluctuations. The mcdel in the next
section therefore considers the behavicur of both firms and workers
whenn it 1s in the interests of hoth parties to have long term

employment ccontracts.

For more complex models of the dynamic impact of firing costs on
labour demand, see Bentolila and Bertola (1890} and Bentolila and
Saint Paul (1994).

10 Lazear {19%0) notes that, if workers were to make a private
transfer fee ex ante to the firm of an amount egual to the severance
payment, this distortion could be overcome. But should this not be
possible (and such payments are typlically not observed), labour
demand will not be at its efficient level. Lazear (1990} gives
credit constraints as a reason why private transfer fees are not
made.

llIf we label such sectors as primary sectors, and dencte sectors
characterised by spot labour contracts as secondary sectors, then
inter-sectoral empirical work should show that the introduction of
state-mandated severance pay 1s asscciated with lower employment and
output fluctuations in the primary sector than in the secondary
sector.




IV. EQUILIBRIUM EMPLOYMENT WITH LONG-TERM CONTRACTS
AND VOLUNTARY REDUNDANCY PAY

In this section, the supply behaviour of risk-averse workers is
explicitly incorporated into the two-period model. We initially
suppose for expositional ease that rz0 (applicable only to layoffs
in period 2) is determined optimally by the firm and the workforce
at the start of period 2 before the realisation of the state of
demand. In Section V, the outcome of this model is compared with
orthodox union models. In Section VI, we then examine the impact of
government intervention through setting r=r, where r denotes the
state-mandated level of redundancy pay-. The optimal period 2
employment outcome is then compared with the outcome under state
intervention.

Contimuing contracts inveolving mere than one period of
employment generally exist beczuse the long-term contract generates
some surplus to the firm. Therefore even in the absence of trade
unicns, the worker may be in a position to extract some of this
surplus, since he or she can impose a cost on the f£irm by
threatening to guit. This gives the worker some bargaining power.
It might therefore be expected that, with long term emplovment
contracts, workers and the firm bargain over the share of any
surplus even in a perfectly competitive labour market. While in what
follows we refer (for expositicnal ease) to workers being in a
union, the model is also applicable to any situation where non-unicn
workers have some bargaining power.

The structure of the model is that, at the start of period 2
before the state of the world is known, the firm and the workforce
together bargain over period 2 wages and the level of redundancy
payments should any layoffs be necessary. After the realisation of
the demand state, the firm then determines period 2 ex post

12

employment unilaterally. {As noted in the Introduction, this

12 When workers have no power in the bargain, the firm determines w,

r and emplovment unilaterally, which is the perfectly competitive
model .

10



pattern of bargaining reflects the structure of many collective
bargaining arrangements in the UK.13 Bargaiﬁing does not occur over
the size of the unemployment benefit level, which is determined by
the state in practice in the UK and many European countries, and
which is exogenous in this model.)  The outcome of the period 2
bargain is then inserted into the period 1 bargain, which is over
period 1 wages alone. Redundancy payments are not made in pericd 1,
since the workforce is eligible for payments only after one period
of continuous experience with the firm, and anyway no-one is laid
off in period 1. Both parties perfectly anticipate the outcome of
the period 2 bargain, and incorporate this into their period 1
maximand. An alternative (and simpler} modelling strategy would bhe
Lo suppose that in period 1 the workforce is non-unionised, and that
‘the pericd 1 wage is therefore exogenously given to both parties.
During period 1 the workforce becomes unionised, and then bargaining
occurs at the start of peried 2. Such an approach makes Jlittle
difference to the outcome.

We now consider the second stage of the model., and some
additional assumptions.

The Second Period Outcome

ASSUMPTION 4: At the start of period 2, there exists a poocl of m
identical incumbent workers, who have signed a contract with the
firm before ocutput in period 2 is known. The size of the pool of
workers is determined in pericd 1. The m workers each have a
continuous twice differentiable strictly concave (indirect)
utility of income function, denoted by u(wz) when emploved, and
by ul(r+g} when involuntarily laid off, where B denotes
unemployment benefits, and rzO.14 To ensure that labour is

3 In the UK, bargaining typically occcurs at a level higher than
that of the establishment (Millward, Stevens, Smart and Hawes
(1992)), and follows a formula related to pay. Hence changes in pay
awards automatically change redundancy pay amounts, since these are
hased on pay. .

4 . - . .
14 More completely, we can write that utility in work is denoted by

viw,h), where w is the wage rate, h denotes hours of work, and v >0
L




supplied, w »8. Let w denote the wage at which workers are just
indifferent between work and unemployment. In order to have a
labour force, c¢learly firms can never employ workers for whom
sf(ni)<ﬁ. The utilitarian union cbjective function can be

written as

U
z {n ulw) + (m - nb.ulr+g)) (N

ASSUMPTTION 5: The firm and the union through the generalised Nash
bargaining preocess, determine W, and r by maximisation o¢f the
product of each party‘s gains from reaching a bargain, weighted
by their respective bargaining strengths. . The firm is free to
make layoff decisions unilaterally, for given bargained levels

of W, and v. Employment is determined from eguation (5) above.15

Equilibrium in the Mcdel

At the start of period 2, workers and the firm bargain over any
surplus in order to determine optimal W, and r. The firm then
determines ex post employment {and therefore dismissals, (m—ni))
once W, and r are set. We focus on o <m; this assumption can be
ratlonallsed by regarding the lnherlted workforce as beilng set in
the best possible state of nature. Define a status quo or fall-back
position for each agent if no bargain is reached. For the firm, the
status quo position is zero; if it does not reach a bargain with the
gtriking unionised workforce, it does not have to pay these striking
workers a severance payment. If it dees not reach a bargain with
incumbents, it cannot obtain any other workers. Therefore the
firm's net gain from reaching a bargain in the second peried is

and V£<O (where the subscripts denote the partial derivatives). But

to keep the analysis simple, suppose that hours are unity if
employed and zero otherwise. Thus a typical worker’s utility can
rnow be written as by ulw) = v(w,1) when employed, and by uig) =
vi{B,0) when unemployed.

15Th15 "right-to-manage" model is widely used in the literature, on
the grounds that it reflects actual bargaining situaticns.
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simply its expected profits function, given below.

; T} 3 : ’ ’ ' . .
EN, = .[lti{eif[ni(wz,r)] - {w,r} - rim - n (w,r)] ) (8)
1=

The status guo position for a representative worker is uig),
since that is what an incumbent receives if no bargain is reached.
(Redundancy pay does not appear in the threat point for the union,
since if negotiations break down workers are net entitled to a
redundancy payment, which is received only if workers are made

involuntarily redundant.) But if there is a bargain, uniocn utility
is given by Ev2 in equaticn (7). The net gain to the union can thus
be written as Ev, defined as
~ U
Ev2 = Evz—mu(ﬁ) =(eri[ni(wb,r).u(h5) + [(m-ni(wzfr)]-u(r+3)} - u(g}
{9}

The generalised Nash bargain is given by

max B (w,r) = Ev® mgiT® (10)

2z 2 2
w_., T

2

where Ev, and El‘[2 are given by (8) and (8) respectively, and Oswsl
is the bargaining strength of the union. As noted, the threat points
for both parties are independent of r and W,

PROPOSITION 2Z2:

(i} Ex post employment In a labour market where the Ffirm

unilaterally sets W,e T and n is determined such that

eif’(ni)=8.

(ii) Ex post employment in a unionised labour market (where the

union and the firm bargain at the start of each period about

wages and redundancy pay) Is efficient, and is given by
aif’(ni)=ﬁ.

Proof of Proposition 2.

13




The first order conditions of (10) are given by the following, where
the second period subscripts have been omitted for expositional

ease:

B : Ev = - (l-a)Ev (11)
i —— T & BT

ETI [> 2

W

B_: Ev = - (l-a)Bv (12)
£ — i

i -

Bguate {11} to ({12) and rearrange to obtain the equilibrium condition

EN Ev (13)

Partial differentiation of (8) and (9) with respect to , and r
respectively produces

U

RO, = 12111{ Th ¥ g—ai[eifl[ni(wz'r)] TW, tr 1 (14)
v

BN = iglri( -(m-n ) + g_r;ifeif’[ni(wz,r)] - W, o+ r 1) (15}
v

Ev, = E T { nu{w + an [ulw) - ulr+g)]1}/m {18)
i=1 aw
v

Ev = ZT‘{ (m-n Ju {r+p} + &n fulw } - ul{r+a}]}/m {17)

T P 1 * é--r-l 2

Insert (14) to (17) into ({13), and use the result in (6) {(that
an{aw;—(ani/ar) Y ei) Lo obtain

v )

izlrini B .eri{niu’ (wz] - :_Irli[u(wz) - ul{r+g} 1}

- - i {18}
U U

) T men)) 3o timenjus e8]+ an[ulw) - u(rg)]}

i=1 izl ar
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By i1nspection, w, = r+f sclves the expression in (18). Workers”’
incomes are invariant to their employment status. Since from (5)
Gif’(ni) =W, T, then it is also the case that eif‘(ni) = B.g

Interpretation of Proposition 2

Proposition 2{il) shows that, where incumbent workers and firms
bargain over wages and redundancy pay, the cutcome is efficient.16 in
the conventicnal right-to-manage union model where unions and firms
bargain only over wages {and not redundancy pay), there is no
mechanism for ex post redistribution; while the ocutcome is on the
labour demand curve, efficiency is “constrained“ in the sense that
the surplus is not maximised. However, Propesition 2(ii} shows
that, with an ex post redistribution scheme invelving severance pay,
pericd 2 employvment will be characterised by "full efficiency" where

the bargaining surplus is maximised.17

The intuition underlyving this
result is that W, and r are set to maximise the bargaining surplus;
if this were not the case, there would remain ex post gains to be
exploited. The eguality of ex post marginal productivity to the
opportunity cost of labour guarantees maximisation of the bargaining
surplus. The union and the firm share the maximised surplus: the
lower is the relative power of the union, then the smaller its share
of the surplus in the form of wages and severance pay. But
enployment remains unaffected by the union’s xelative bargaining
power. These arguments are captured in Proposition 3.

PROPOSITION 3. In the right-to-manage bargaining model with
severance pay on the bargaining agenda, an Increase in union
power « Increases optimal w * and r*, but Jeaves ex post
emplovment unaffected. )

16 This result helds whether the problem is initially set up with w
and r fixed across states as above, or with contingent w and r. The
result alsc holds in both the “efficient bargaining" union model,
where the union bhargains over wages, redundancy pay and employment
{see Booth, 1994), and in the implicit contract literature ({see
Rosen, 1985, and Manning, 1991, for surveys).

17 If 5 were increasing in {(w,n) space, the opportunity cost of
labour would in general differ across states of nature, and the
efficiency result in Proposition 2 would be unlikely to hold.
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Proof of Proposition 3.

This is given in the Appendix. Notice that an implication of
Proposition 3 1is that as « approaches zero, we approach the
perfectly competitive situation, where the share of the surplus
going to workers is zero. This can be seen by setting «=0 in (10),
and observing that if the firm is free to determine wages, severance
pay and employment unilaterally it will always set "effective® wages
at the competitive level, given by W,-r=g. (Intuitively, this is
because the firm shifts to a lower iso-expected-profits curve in
{w,n} space, representing higher profits, as (wz—r) declines.) This
proves Propostion 2(i).

The bargaining model presented in this section has both
efficiency and distributlonal implications. Period 2 labour
allocation is efficient: the union and firm set wages and severance
pay so that social surplus is maximised. This efficiency has been
achieved through the introduction of an extra instrument onto the
bargaining agenda - severance pay. Distribution among incumbent
workers is also affected, in the sense that workers’' incomes are now

invariant to their smployment status.

The First Period Qutcome

It is straightforward to show that period 1 employment, m, will
be inefficient. This is because, in the initial period when m is
determined, the firm and workforce cannot use the instrument of
redundancy pay, which is available conly for workers with continuous
experience with the firm (that is, only in the second pericd).

In period 1, firms and workers together bargain over the first
period wage denoted by W, while the firm unilaterally determines
the number of workers to hire, m. The expected gain to the f£firm
from reaching a bargain over W~ are given by equation (3},

reproduced here for convenience:

u
max ET = gf(m) - wm + & { Z Tt {6 fin) - wn - r[m—n,])} n =m
m 1 X PR T § 21 i i

i=1

1ls




The utilitarian union’s utility gain from reaching a bargain over W,
(assuming the union has the same disccocunt factor as the firm) is

k4
Bvlw ) =m(w) [a(w) u(] + a{‘[lwi{niu(wz) + il -n Jutess)youie |

= miw ). [ulw i-ufgr]  + amiw ) [ulr+g) - u(pl] {19}

where the result from the period 2 bargain that w,=T+f has
been used to simplify the equation. The generalised Nash bargain
over w, is given as

o

Blw ) = EV ET {20)

It is straightforward to show that, at the optimum,

a{ m’(wl)[u(wl)wu(ﬁ)] + m(wl)u’(wl)] = (l-aim {21)

BEv ET

This is clearly an inefficient outcome for pericd 1 emplovment.

This simple two-period model with firing costs has several
interesting predictions. First, there is inefficent employment in
period 1, a standard result in any right-to-manage model of
worker-firm bargaining over wages. But ex post employment in period
2 is efficient. This result is not found in the two-period union
model without redundancy pay, as we shall see below. Secondly, with
redundancy pay on the bargaining agenda, there 1is less cyclical

fluctuation in employment.18 The next section compares the

18 Redundancy pay 1s applicable only where there are long-term
employment contracts; there 1is a positive correlation between
specific human capital investments and long-term employment
relationships or job tenure. It might therefore be expected that
reducticns in the c¢yclical variation of employment will have
important implications for the stock of specific human capital (see
Booth and Zoega, 1994).
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unemployment implications of this union model with other union
models in the literature.

V. A COMPARISON OF THE UNEMPLOYMENT PREDICTIONS OF THE
TWO-PERIOD REDUNDANCY PAY MODEL WITH OTHER UNION MODELS

To facilitate the comparison of the unemployment implications
of the two-pericd redundancy pay model with other union models in
the literature, the monopoly union framework will be used (The
monopely unicn model is a special case of the generalised Nash
framework employed above, where e=1.) In this section three models
will be compared. First, we shall examine the "hiring hall" (HH)
model. This is the orthodox single pericd union model with nc
redundancy pay, which is applicable to a union "hiring hall" where
each period workers are hired at random and return to the hiring
hall at the end of the period. Secondly, we shall examine a twe
period insider-outsider model of the form examined above, but
without redundancy pay - what will be termed the IO model. Finally,
we shall return to the insider-outsider model with redundancy pay
that has been developed in this paper, which we term the IOR model.
In order to compare precisely the wage and employment predictions of
each model, constant elasticity functional forms will be used for
individual worker utility and for the firm‘'s labour demand function.
Worker utility is given by
2 c<l; (22)

u(w}l = »>0; u'’<0

where the degree of relative risk aversion is given by

{(l-e)=-[u"’ {(wiw] /0’ {w) . The marginal revenue product of labour is
given by
niw) = 8 w © exl; n‘<0d, n >0 (23)

PROPOSITION 4. In a unionised economy, the presence of firing costs
on the bargaining agenda increases average employment across the
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business cycle and reduces deadweight welfare losses associated

with unions.

Proof of Proposition 4.
This is given in the remainder of this section.

1. 7he Hiring Hall (HH) Model

This model is applicable to a unien hiring hall, where each
period workers are selected at vandom from the pool of available
workers in the sector, given by p. For each period, the
objective function of the utilitarian union is given by

~

U
Ev = Zti {miw) . ulw) + [p - miw}l.u(g)) m<p {(24)
i=z

where m denotes employment. When the union executive sets wages w by
maximisation of (24} subject to the firm’s labour demand curve, the

first order condition (FOC) multiplied through by w and rearranged

vields
u {w) .w _oL o miiwhaw (23}
ulw) - uib - miw -

where e denotes the wage elasticity of labour demand. Insertion

of the constant elasticity specific functional forms intoc this
. : cq: . 19

equation yvields equilibrium wages 2as

e-0o

- e .
W o {[ 2 )} - {26)

where the superscript m denotes hiring hall. Unicn wages are
increasing in alternative wages f, and declining with relative risk
aversion ({(l-o} or with the elasticity of labour demand . This
optimal wage level can be substituted into the labour demand

13 Substitution of the constant elasticity functions into (25} yvields
T
e = W oW

) w” - 8%1/e
which can be rearranged to give (26) in the text.
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schedule to give the associated level of employment (and
unermployment} as illustrated in Figure 2.
[Insert Figure 2 near here]

2., The Insider-Outsidezr (IO) Model

This model differs from the static hiring hall model above,
because now workers who are hired in the initial periced stay with
the firm to become insiders by the start of period 2. Using backward
induction, we initially examine wage determination in period 2,
where n denctes period 2 employment and m is the pool of incumbent

workers inherited from period 1.

Pericd 2
~ v
mix Bv, = _[111 (n, (w,) ulw) + [m- n (w,)].uis)? n <m (27}
-

2

The FOC is given by

n{w).u (w) + n' {w).(ulw) - (g}l =0 (28)
i Z 2 i 2 2

which vields an cptimal period 2 wage rate identical to (26) above

{the hiring hall model wage rate), on the assumption that the

elasticity of labour demand does not change across periods.

Period 1
Now consider wage determination in period 1. The union‘s
wage-setting behavieur in period 1 determines the size of current
enployment {and next period’s incumbents) denoted by m. This
two-period behaviour is captured in the following period 1 unicn
maximand

u
By = miwlulw) + [p-miw)ju(s) + si);lri{niu(wzJ + Imiw)- nJu(s)?
(29)

When the union sets W, by maximisation of (28) subject to the firm’s

period 1 labour demand curve, rearrangement of the FOC vields
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u(wl) et = . (w1) WS e, {30)
[Ufwl)-(l—G)U(B)] mfwl}

Insertion of constant elasticity specific functiconal forms into this

equation yields eguilibrium wages as

w 1 - [E(lwa)]lm {31
1

If the union is myopic (8=0), {31) reduces to (26). If the union is
not myopic, then the period 1 optimal wage is negatively related to
the discount factor §. For 0<d<l, the period 1 wage will be lower
than the union wage in the HH model, and therefcore period 1
employment will be relatively higher. However, period 2 employment
will be identical in the HE and IO models, as shown in Figure 2. The
net result is that average employment is higher in the IO model than
in the HH model. We now see how the insider-outsider model with

redundancy pay (IOR] compares.

3. The Insider-Outsider Model with Endogencus Redundancy Pay (IOR)

This model was develcped in Section IV, where it was shown that
period 2 employment 1s characterised by the equality of marginal
productivity to the opportunity cost of labour. This contrasts with
period 2 employment in the I0 and HEH models, as shown in Figure
2(b). However, period 1 employment was shown to be inefficient in
the IOR model. An cbvious guestion is how average employment in
this IOR model compares with average employment in the HH and IO
models outlined above. This gquestion is answered below, again in the
monopoly union framework.

From Proposition 2, we know that, for the right-to-manage
model, wz*:r*ﬂs. This result also holds for the monopoly union
model . Now consider the determination of wages in period 1. The
utilitarian meoncpoly union maximises its objective function given by

~ v

E:v1 = m(wl)u(wl) + [p—m(wl)]u({s) + z T {n, u w }+ [m( w )—n Julr+p)}

(32}
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Redundancy pay appears in the last term on the RHS of (32), since
incumbent workers laid off in period 2 are entitled to a redundancy
payment . Use the result from Proposition 2 in the text that
wz*xr*+5 to simplify (32), giving

Ev. = miw )u(wl) + [p~m(wl)]u(5) + 6m(w1).u(r+B) (33)

i 1

The first order condition is

m‘(wl)u(wl)[u(wl)—u(BJJ - pulBl + émlw )ulr+g) = 0 (34)
which upon multiplication through by (*wl/m) and rearrangement
yvields

uiw, ) -w, = mle W (35

u(wl)—[u(ﬁ)vau(r+ﬁ)] miw_]

Substitute inte (35) the constant elasticity specific functional
forms of (22} and (23) to obtain

TR e Lo 1Y
wl* = [é-T ] .[B ~3{r+p) ] {38)

If r=0, {36) collapses to (31), and 1f r=8=0, (36) cecllapses to
(26). Inspection of (36), (31) and (36) shows that ot w10 g IR
Therefore period 1 employment 1s greatest in the 2-pericd model with
redundancy pay (the IOR model}, and lowest in the hiring-hall
model. This comparison is shown in Figure 2(a). Moreover, since in
the IOR model pericd 2 emplovment 1s characterised by the eguality
of marginal productivity to the opportunity cost of labour, there is
no deadweight loss in period 2, as Figure 2(b) shows. Hence average
employment is greatest in the IOR model, and lowest in the HH model,
with the IO model being somewhere in between. Thus the model with
redundancy pay has & smaller average welfare loss than the
insider-cutsider model without redundancy pay, which in turn has a

smaller average welfare loss than the repeated hiring hall model, as
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Figure 2 illustrates.g

This compariseon illustrates an important zresult of the IOR
model, viz. that firing costs bargained over by the union and the
firm have a stabilising impact on employment in bad times, and
reduce hiring in good times by an amount that depends in part on the
discount factor. This outcome c¢an also be compared with the
predictions of the fixed-wage and fixed-firing costs model of
Bentolila and Bertola (1950). But the crucial point of difference
between the two approaches 1s that the resulf in this paper derives
from & model in which wages and firing costs are determined by a
bargaining process, in which employment stabilisation is desired by
risk-averse workers.zo
VI. THE UNEMPLOYMENT IMPLICATIONS OF STATUTORY REDUNDANCY PAY

We now consider the implications of statutory firing costs on
unemployment. In Section II of the paper it was argued that, in the
perfectly competitive spot labour market, there is likely to be an
increase in temporary contracts following the introduction of
statutory redundancy pay schemes. Demand shocks in a spot labour
market are Iimmediately translated inte employment and output
fluctuations, and state-mandated redundancy pay has no impact on
this outcome. It was also argued that the spot labour market is a
plausible characterisation of the labour market only where there are
no gains to the firm from having longer term contracts, and that in
longer term employment relationships, bargaining models of wage
determination are more appropriate. In this secticn, we shall
examine, in VI.1, the impact of mandated redundancy pay on the
outcome ©f the bargaining model develcoped in Secticn IV. It will be
demonstrated that the imposition of statutory redundancy pay will
not affect employment in such a situation, but will reduce profits

2OThe model is also similar to the well-known implicit contract
result with redundancy pay,in which competitive forces lead to an
efficient outcome (see Rosen (1985)). However, the model! in this
paper derives from a labour market where the workforce has some
bargaining power, and which can be thought of as imperfectly
competitive.
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if statutory firing costs are too high. Then we shall examine, in
VI.2, the employment inplications of imposing mandated redundancy
pay in a unionised economy with no redundancy pay, and it will ke
argued that such a policy would actually increase smployment.

VI.1 The Bargaining Mcdel with State-mandated Firing Costs

We now examine the period 2 unemployment implicaticns of the
bargaining model (with optimally-set redundancy pay)} when the state
intervenes to impose & level of redundancy payment.

PROPOSITICN 5. In labour markets where the workforce has some
bargaining power and redundancy pay 1s on the bargaining agenda,
the imposition of state-mandated redundancy pay r will result in
an efficiency loss unless r s r*. If r > r*, ex post employment
is unaffected in the neighbourhood of the eguilibrium, but
profits are reduced.

The implications of state-mandated redundancy pay can be seen
by inspection of Figure 3{b). Dencte by r the state-mandated level
of redundancy pay, and let r* be the efficient level of redundancy
pay. There are three possible cases: Tr<r*, r=r*, and r>r*.

Case {(i): = < r*.

If the firm and union can effectively negotiate to *top-up® the
state-given level of severance pay, ex post employment should
continue to be efficient. If the redundancy payment cannot be
topped up, then ex post unemployment will result.

Case (ii): © = x*.

Here ex post emplovment will be at its efficient level.

Case {(iii): r » r+,
Here the state-mandated redundancy pay has the effect of
reducing the firm’'s share of any surplus. To see this, recall from

the proof of Proposition 2 (ii) that

W, =T o+ B {(37)
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To determine the sign of ciwz*/dr, notice that the constraint of (19)
must still hold for small perturbations about the optimum. Therefore
from (37) dwz*/dr>0. Note further that, since ex post employment is
determined so that marginal productivity is esgual to the opportunity
cost of labour {that is, where eif’(ni)=,3), a small increase in r
above its optimum does not affect ex post employment. Therefore an
exogenously imposed increase in r above the optimum of r* is
associated with an increase in W, and thus the impact of this
change is egquivalent to an increase in union power. As a result,
the firm’'s share of any surplus declines.y

VI.2 The Orthodox Union Model with State-mandated Firing Costs

Since only a part of the unionised sector in Britain bargains
over the size of redundancy payments, it is worth considering the
impact of state-mandated redundancy pay r on the standard union
model with no bargaining over redundancy pay. In this situation,
because r is imposed on the union and firm, T enters the generalised
Nash bargain in a similar fashion to the model with bargaining over
redundancy, given by eguation (10). The difference between the two
models lies in the fact that the severance payment 1s now
exogenously given. Although there is a payment. the union-firm pair
cannot. use this as a&n instrument with which to achieve period 2
efficiency. We can write the {only) first order condition from
maximisation of the modified eguation (10) with respect to W, as

u lw) o+ [ufw) - ulr+g) ] = {1-a) Bv (38)

e R R . Bl
1 1 1

Inspection of ({38) and compariscn with our earlier results [in
Propositicn 2 and equation (11}) reveals that ex post employment is
fully efficient only if, by chance, the state sets r such that
w2=f+3. If this is the case, then the mandated severance payment
mimics the union model with bargaining over W, and r, and the same
efficiency result holds. (Recall that in these models a necessary
and sufficient condition for full efficiency is the eguality of
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marginal productivity with the opportunity cost of labour.! However
if, as seems more plausible, w2>f+3 or m5<f+s, then ex post
employment will be inefficient, although it will be greater than
in the case where r=0.

How deoes this inefficiency compares with that of the union
model with no redundancy pay, statutory or non-statutory? Further
insights about the period 1 employment implications of mandated
firing costs can be gained by returning to the specific functional
forms and the meonopely union special case. The imposition of
mandated firing costs on a union-firm pair that does not bargain
over redundancy pay will actually incresase average employvment. This
is because in pericd 1 the wage rate will now be given by (36) (with
T replacing bargained r), and in period 2 as Toar*, ex post
employment approaches the situation that marginal productivity is
egqual to the opportunity cost of labour.

VII CONCLUSION

It is in the nature of firing costs that workers are eligible
only after an initial period of continuocus service with a single
firm. In a competitive spot labour market where there are no
advantages to long-term employment relaticnships, the introduction
of mandated redundancy pay will have no other impact on the labour
market than that of increasing +the incidence of short-term
employment contracts. However, in a two-period model in which it is
in firms’ interests to have continuing employment relationships,
firing costs will reduce the variance of labour demand across the
business cycle. An implication of this well-known result is that
risk-averse workers may prefer a contract with redundancy pay, since
it stabilises employment over time, and risk-neutral firms may be
willing to offer such a contract. This paper develops a simple
model in which wages and firing costs are determined as part of a
bargaining process. A striking result of this model is that the
wage corresponding to the level of ex post employment is egual to
the opportunity cost of labour (a necessary and sufficient condition
for the bargaining surplus to be maximised). Thus firing costs
bargained over by the union and the firm have a stabilising impact
on employment in bad times and reduce hiring in good times. In this
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framework, mandated firing costs will typically result in a welfare
loss, unless by chance the state sets the firing cost to be egual to
that determined through voluntary bargaining. An implication is that
the determination of the level of firing costs 1is best left to
individual or collective bargaining.

However, a further striking result of the model developed in
the paper is that, in a unicnised economy, the presence of firing
costs ilncreases average employment across the business cycle, and
reduces employment distortions associated with unions. Hence where
the union sector does not bargain over the level of firing costs,
the imposition of statutory firing costs may actually increase
average employment.

Of course, there are other reasons for state-mandated
redundancy pay that are not captured by the model in this paper.
These reasons relate predominantly to market failure. For example,
statutory redundancy pay might protect workers against firm
bankruptcy should an unanticipated demand shock drive the firm out
of business and prevent the firm paying the bargained firing cost.
Here the notion that statutory firing c<¢osts may provide a
second-best solution relates to the missing markets view whereby
firms are unable to insure against bankruptcy due to moral hazard.
Mandated redundancy pay allows for the payment of firing costs when
firms are made bankrupt, and are unable to meet their negotiated
redundancy obligations. & related argument arises because of the
fact that in the model redundancy pay is & fLorm of insurance that is
conditional on the mode of worker separaticn. about which there may
be asymmetric information. Such conditional insurance may therefore
require intervention by a third party t¢ intervene in disputes. The
optimal form of third party intervention is beyond the scope of this
paper.

There are alsc a number of other hypotheses aiming to explain
the existence of statutory firing costs. For example, it has been
argued that firing costs reduce the moral hazard problems associated
with state unemployment benefit systems, since they prevent firms
laying off workers too readily to take advantage of statutory
unemployment insurance (Buechtemann {1992)). Another hypothesis is
that mandated firing costs give workers some bargaining power, and
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therefore redress the perceived imbalance between capital and
labour. BSaint-Paul (1994) views the introduction of firing costs in
terms of political economy, involving a redistribution between
skilled and unskilled labour, or between employed and unemployed
workers. Bentolila and Bertola {1990:399) suggest that, where demand
fluctuations arise because of Keynesian coordination failures rather
than through the operation of competitive markets, firing costs
might improve workers’ welfare due to an aggregate demand
externality. Finally, Booth and Zoega (1994} in a formal model
investigate the possibility that mandated firing costs might be a
second-best response to market failures arising through the
combination of quitting externalities, irreversible investments in
human capital, and repeated demand shocks. In their model, statutory
firing costs are a second-best remedy to overcome the problem of
loss of human capital over the business cycle. All of these
hypotheses warrant further investigation.

APPENDIX
Proof of Proposition 2.
From the Proof of Proposition 2, we know that w=r+g. This
suggests that the bargaining problem can be reduced to a bargain
over w, subject to the constraint that

r=w-8 (A1)
The generalised Nash bargain of (10) can now be rewritten as

max Blw) = B* BFLC (B2}
w

where, using (&1), Ev and Eff are given by

U

EV = [ T (nuwl + [m-n,].u{w)}/m - u(g)
i=1
= [ulw] - u(p)] (A3)
and
-~ b '
ET = ZTi{f[ni(B/ei)] - wm + [m-n (8/6)1.8} (a4}

i=1
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The first order condition from maximisation of (&2) is

ol {1-&)ET
B = b + __’w = 0 (AS)
Bv ET

Total differentiation of {(A5) with respect to w and o« and
rearrangement yields:

dwt/de = - B /B (R6)

For the generalised Nash maximand to be concave, ﬁww<0. Therefore
sign {dw*/da = sign {Ewa) (A7)
Differentiation of (A5} with respect to « yields

Bwa = EVW/EV - EHW/EH > 0 {AB}

From differentiation with respect to w of {A3) and (Ad)
respectively, Eﬁwzu’(w) > 0 and Eﬁw;—m.< 0. Hence Ewa > 0.

To determine the sign of dr*/de, return to the constraint (AL},
which must still hold for perturbations about the optimum.
Therefore

dw/de = dr/de {A9)

and since dw/de > U, dr/de > 0 alsc.

Finally, note that since ex post employment is determined so
that marginal productivity is equal tc the opportunity cost of
labour (that is, where eif'hﬂj=ﬁ), union power does not affect ex
post employment.g
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