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Abstract

The main purpose of this paper is to propose an dterndive way of explaining — within the
bargaining theory framework — the stylised fact of flat wages and employment bearing dl
the adjustment to shocks. Standard models predict this behaviour under the assumptions of
a condant eadicity production function and a reservation wage independent of shocks.
Once the latter is removed, however, the result holds no more. The proposed two-stage
mode, in which the second stage involves negotiations over employment after the date of
nature is revealed, would dlow to recover it as a consequence of the uncertainty agents face
when bargaining over wages in the firs stage. The modd nests other formulations and
dlows for Pareto efficient and inefficient outcomes, depending on union power, agents
beliefs and the observed state of nature.
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A bargaining mode with uncertainty and varying outside oppor tunities*

Introduction

When doing empiricd research, the choice of the theoreticd mode is a quite important
matter, as the use of a nonradequate framework may distort the results obtained or at least
confound the conclusions a which one arives. Multi-stage models gppear in this context as
a good drategy in order not to impose some unnecessary redrictions on the way
negotiations are carried out. Another interesting issue relates to the fact that uncertainty is
commonly obsarved in dl dtudions in which a conflict between negotiating parties may
aise. As a consequence, it seems naturd to include it in a model of bargaining and ask
which would be the theoreticdly expected outcomes in a two-stage bargaining modd. One
of the predictions obtained in models under certainty is that wages would be sticky while
employment would fluctuate when there are fluctuations in demand, which is ds0 an
obsarved stylised fact. However, not dl labour markets have worked in this way, so that
proposng a modd in which the result would be observed under certain circumstances

shows up as appedling.

The am of this paper is to propose an dternative explanation of wages and employment
fluctuations within the framework of the barganing process between unions and
management®. In many economies, it is often observed that employment bears most of the
adjusment to shocks while wages are rdatively rigid. The result is judified in terms of the
indder-outsder approach, as due to the bargaining power unionised workers have.
However, its vdidity relies on both the dadiicity of demand and the resarvation wage being
congtant. The issue addressed in the paper is how to recover the observed stylised fact once
the latter assumption is removed, dthough the former is kept. The proposed answer is
linked to agents facing uncertainty on the future evolution of the economy when bargaining
over the wage. Hence, expectations would be in the root of different possble patterns
characterisng the evolution of wages and employment.

Y| gratefully acknowledge comments from John Diriffill, Alvaro Forteza, Robin Naylor, Andrew
Oswald and Marcel Vaillant. The usua disclaimer holds.
? The other two standard approaches are the efficiency wages and the implicit contracts theories.



The bargaining models proposed in the literature podtulate that unions maximise the utility
of ther members. The individud utility function depends on the bargained wage for those
that remain employed and on the dternative income that the worker would receive if fired
for those that lose their job (what the individud can earn working a another firm and/or the
unemployment benefit). This dternaive wage is assumed fixed or given. The assumption,
dthough damplifying, is not very rdiable if the economy is subject to externd shocks. If
shocks have an impact on the whole economy, no matter how centralised/decentraised
bargaining is, the hypothess is not sustaindble. The probability of finding a job will change
with the observed sate of nature and so will the expected pay. If negotiations are at the
indugtry levd, it is dill an implausble assumption, as even sectord shocks would have
externdities that spill over to the whole economy. Only if bargaining tekes place a a very
decentralised leve, say the firm, and the shock is specific to one or few sectors, might the
hypothesis of fixed reservation wage be religble.

The consequences of the assumption are not negligible when andysng the reection of
bargained wages and employment to shocks. Once it is removed, the widdly studied pattern
of congtant wage and employment that bears dl the adjustment to shocks (Blanchard and
Fischer, 1993) no longer holds. Instead, wages would vary with shocks, as they are a mark-

up over the now variable reservation wage while employment would be more or lessflat.

The role of uncetanty has been discussed manly in the framework of the implicit
contracts theory. Stable wages dong the economic cycle are the result of workers being risk
averse, o that they would prefer lower wages in good dates of nature but higher levels of
pay in downturns. However, even if the need of insurance were absent from the union's
objective function, there could be other explanations for the incluson of uncertainty in the
bargaining process. Assuming negotiations over wages have a fixed deadline and tha
unions care about employment, the posshility of a changing economic environment during
the period in which the wage is fixed would induce uncertainty. Unless there is an explicit
agreement on how will employment vary, the firm may unilaterdly change its levd when a
shock takes place. Hence, agents would want to make use of any available information on

the future state of nature when setting the wage. In order to do 0, they must assgn a



probability to the occurrence of 'good’ and 'bad’ dates, thus dlowing their beliefs to dter
the outcome of bargaining. Negotiations would not be contingent on future economic
performance or employment but the probability didribution of shocks would play a role in
wage barganing.

The above mechaniam could be thought of in the framework of multi-levd barganing.
Wage negatiations would be done fird, taking into account possible effects on employment.
In a second dtage, after the shock is observed, bargaining could take place over
employment, possibly a a different level (such asthe firm).

How would expectations influence the outcome of bargaining under the above hypotheses?
When agents are optimigtic, the expected rents to be shared are large and the probability of
losng a job is smdl. Further, outsde opportunities should be large and/or the income one
could get should be high. Then it is quite posshble that the union pushes up the wage more
than if it had to worry about its members keeping ther jobs. On the contrary, when a 'bad’
shock is likely, moderate wage demands should be expected. Hence, the magnitude of wage
variations will depend on the distribution of shocks, athough not on their redlisation.

Little work has been done dong this line but there are some notable exceptions. Oswald
(1982) proved that including uncertainty in a monopoly union modd does not change its
quaitative predictions, no matter which is the variable in the objective function agents are
uncertain about. However, changes in the degree of uncertainty do modify the optimum
wage. Another paper is Naish's (1988) in which the union is uncertain as to what price leve
will preval when setting the wage in a monopoly union modd. It is shown that the choice
of the wage is linked to the shagpe of the utility function of the union and to the distribution
of the price level. Hence, the degree of confidence on the price forecast would play a role in

determining wages.

Before developing the modd itsdlf, it is worth to summarise wo particular points that have
been extensvely discussed in the literature and that will be used in this paper. Firdly, it is
quite generdly agreed that the specification of the utility function maximised by the union



with a kink a full employment of nembers, as proposed by Carruth and Oswald (1987) is
adequate®. The assumption of flat indifference curves when dl members are employed
would explan why some unions ae not concerned about employment a some point.
Further, it emphasses the importance of the determination of membership for moddling
purposes while it is a suitable benchmark to understand why sometimes, but not aways, the

outcome of bargaining is on the labour demand curve.

Secondly, an extensvely discussed issue is that of the efficiency of the wage-employment
optimum par®. While early modds assuming the firm has the right-to-manage imply that
the outcome is not Pareto-optimd, efficient contracts models impose efficiency but on the
assumption that employment and wages ae negotiated Smultaneoudy. However, the
empirical evidence renders the incluson of employment in the bargaining agenda quite
implausble, a least when bargaining is not fully decentraised. Further, if it were included
it is rarely congdered as an issue to be negotiated over at the same time or with the same
weight than over wages Some authors have proposed different ways of avoiding the
theoreticd dilemma of inefficiency. The specification of barganing as a repeasted game
(Espinoza and Rhee, 1989) is one dternative. Efficiency, according to this formulation,
would depend on the discount rate agents use to cdculate the present vaue of their
expected utility. Another posshility is to podulate that dthough there is no explicit
barganing over employment, unions do negotiste indirectly by edablishing manning
practices (Johnson, 1990). Other authors have proposed a smilar hypothess, based on the
idea that being barganing a repeated interaction, it could be implicitly agreed that the
outcome has to be efficient and that to prevent agents to chedt it is just needed that the
punishment for future negotiations is hard enough (Schultz, 1994). A find option is that of
multisage modds (Manning, 1987), in which it is assumed that wages are st in a fird
sage with a given bargaining power while in a second stage employment is determined.
This could be thought of as a reatlivedy smple proposd, nesting other formulations without
redricting their outcome to be efficient or inefficent. The issue is thus left as a hypothesis
to be verified empiricdly. However, sometimes ther andyticd complexity renders them

® See textbooks as Booth (1995) or Pencavel (1991).
* The topic has been included in textbooks as the ones cited in the previous footnote. See aso
Layard, Nickdl and Jackman (1991).



intractable a a generd leve, so that very smplifying assumptions on the technology and/or
the union's utility function have to be made to draw conclusions.

In what follows a mode incorporating the eements discussed above will be proposed. Its
man implication is that the dylised fact of flaa wages and fluctuating employment can be
recovered, once the assumption of congstant reservation wage is removed, by incorporating
uncertainty in barganing. It will be shown that the paitern is not the only possble one to
observe and that it is not the consequence of union power itsdf, as in Manning (1987), but
of theimpossibility of fully anticipate the Sate of nature that will prevail.

The modd is developed incorporating uncertainty at the outset. However, the anadogous
result in the case of fully anticipated shocks (no uncertainty) is dso derived. After
decribing the assumptions involved and the outcomes of bargaining obtained, the
implications on wage rigidity are discussed. Findly, the efficiency of the outcomes and

how the model nests other formulations are presented.

A modd with uncertainty and varying outside opportunities

Bargaining is assumed to take place between one union and one employer or association of
employers. The union represents a given percentage of the total workforce. Negotiations are
caried out in two stages. In the first Stage wages are determined, while in the second the
employment level is st. The dructure of bargaining is such that at each dage a sequence
of offers and counteroffers occurs until an agreement is reached depending on the relative
bargaining powers of the parties, so that the generalised Nash bargaining solution goplies
(Binmore, Rubingen and Wolinky, 1986). Union and management maximise utility
functions defined over wages and employment. It is assumed that the objective function of
the union has a 'kink' point at employment equa to membership as proposed by Carruth and
Oswad (1987). Management maximises profits that do not include adjustment costs of
employment and the production function is concave. A demand shock to the economy takes
place before negotiations over employment. It is assumed that the shock can be of one of
two types, 'good (gg) or 'bad' (). The shock dters the revenue product and the reservation

wage. Prices are normaisad to unity.



The optimisation problem in the fird stage is solved conditiondly on its effects over the
second stage of bargaining. The problem can be expressed in the following way:

Stage1: Max F 1 = Eq[(G- Go)I*Eql(P - Po)]"*
w

&@ez: Max F» = (G_ Go)b(P _ Po)l-b
L

Where E, is the expected value operator; q is the shock; Giw,L,M,r) is the union's utility
function; w is the wage; L is the employment leve; r = r(q) is the reservation wage, M is
membership; Gy = Mu(r) is the fdl-back pogtion of the union; u(- ) is the uitility function of
the individud member; P (w,L,q) is the vdue of profits for the firm and Py its fdl-back
postion that will be assumed to be zero (ho production and no operating costs); while a
and b are the bargaining powers of the union in the firs and scond stage of negotiations,
respectively. Two cases can be distinguished. First, when the shock is fully anticipated by
the parties, so that the expected utilities are equa to their actua values’. Second, when it is
common knowledge to the parties that the shock will occur but there is no full anticipation
of its vaue. The assumption to be used is that both parties assign the same probability to
the two possble redisations - 'good' or 'bad’. The probability of observing a 'good' shock is
p and, as there are only two States of nature, agents assgn a probability of (1-p) to the event
of a 'bad’ shock. In this case the optimisation problem in the firs stage takes place in an a
priori unknown state of nature. Note that the case in which the shock is fully anticipated by
the partiesisthe result of p being equa to 1 or to 0.

The specification of the utility functionsis such that:

G(w,Li,M,r)) =L [u(w) - u(r})] + Mu(r;) if Li<M
G(w,Li,M,ri) = Mu(w) if LM

Pi(w,Li,q ) = gif(Li ) - wi; "L

with: fuw=uyw3* 0 1 =r(g) TrMg=r'30 and i=gb

® Thisis equivalent to postulating that the shock takes place before bargaining over the wage level.



The utility function of an employed union member is u(w) while u(r;) is that of an
unemployed union member. The reservation wage - r - is assumed to be a linear non
decreasing function of the shock. If the shock is to the economy, what is being postulated is
that good dates of nature would increase -or keep constant- the expected income to be
obtained in other activities. Sectora shocks might have the opposite effect, though.

The expected utility functionsare:

Eq(G- Go) = pLgu(Ww) -urg)] + (1-p)Lo[u(w) -u(rp)] if Li<M
Eqo(G- Go) = pM[u(w) -u(rg)] + (1-p)M[u(w) -u(rp)] if LisM
Eq(P - Po) = plogf(Lg) -wigl + (1-p) [0bf(Lb) -Wip] "L

rg =r(dg ro =r(0p)

The outcome of the two-dage bargaining is obtained by backwards induction: first the leve
of employment - Li'(w, b, q) for i = g, b - is obtained in the second stage. The resulting
expresson is subdtituted into the utility functions in order to solve for the optimum wage

levd - w'(a, p, G, i) - inthefirst stage.

The first order condition (f.o.c.) for the second stage problem - generdly known as the rent
divison curve (RDC) - is
bP /(G- G) =- (1-b)P L/(GGy)u

The conditiond solution for the first Slage maximisation problem is given by:

b(1-a)Eq[P wl/Eq[(G-Go)w] = a(1-b)Eq[(GGo)P /(G G)L)/Eq(G- &)

The second order condition for amaximum in the second stage optimisation problem holds.
That for the firs stage problem holds for risk-neutral and risk-averse players. If workers are
risk loving, on the other hand, some additiona redtrictions ought to be satisfied.



Given the ddfinition of the utility function of the union, two cases have to be distinguished.
Firdly, tha in which shocks and barganing ae such that the resulting changes in
employment maintain its leve below membership (i< M) no matter the shock is 'good' or
'bad’. Secondly, the case in which the optimum level of employment bargained is equd to
or greater than the number of members (L3 M).

Casel: L'<M "q
The f.o.c. for the second and firsd stage optimisation problems can be regpectivey re-

written given the assumed utility functions as:

*

w = bgf(L )/Li + (1-b)gi fL(Li) i=gb (1)

w = a(1-b)Eq(af LY Eq[Lun] + Egf(u(w) — u(r))Lu]} -
a(1-b)Eq(LY{ Eq[Lun] +Eq[ (U(w)—Ur))Lw]} —b (1-2 ) Eq{ [u(w)—-U(r)] L} Eq(Lw)

- b(1-a)Eq{[uW)—W)]L} Eq[aLwfi - L] 2@
a(1-b)Eq(LY Eq[Luw]+Eq[(u(w)—U(r))Lu]} b (1-a)Eg{ [u(w)-U)]L} Eq(Lw)

Caell: L'3 M "q
If G=Muw) P G-G= Muw)-ur)] adf(G- &)/ IL=0
Hence the f.o.c. for the second stage problem is just P = 0 and b has no influence on the

employment levd. Being dl union members employed, unions should not care about the
employment level. Theresultsin this case, following the same steps as before, are:

w =g (L) i=gb ©)
W = Eq[af(L))/Eq(L) — [(1-a)/a]Eg[u(w)—u(r)]/uy (4)

Comparing equations (1) and (3) it is seen that for a given wage levd, rule | determines a
higher levdl of employment than that semming from the use of rule Il. The reault is the



expected one if there are unemployed members and unions care about and bargain over

employment.

It could be the case that the above two rules do not cover dl possble stuations. One could
imagine that the shock is such that L™ > M if rule | isused and L™ < M if rule Il is used. If
this were the case, it would be senshle to assume that the union would bargain conditiond
on full employment of its members L = M), so that rule Il should be used. This yidds the
following optima

Caelll: L'=M "q
Li* =M (5)
W = Eq(@f(M)M - (1- a)/aEq(r) (6)

Equations (1) to (6) show that bargained wages depend on the digtribution of shocks, while
the negotiated employment level depends dso on the redisation of the shock, except for
Case I, in which employment is fixed & membership. Thus, wages would be rigid and
employment would bear most of the adjustment to shocks. But this is so due to the shock
not being fully anticipated and not because of a fixed reservation wage. As agents are
uncertain as to what date of nature they will face, wage cdams will be somewhere in
between the levels that would be accepted if the 'bad/'good’ character of the shock were
known. The point is illugrated in Figure 1 comparing the results with those semming from
both an efficient contract and a two-dage barganing mode with no uncertainty when
employment is bdow membership. The additiond assumptions used ae that union
members are risk-neutrd; the utility function of the union is utilitarian; and the production

function of the firmis quas Cobb-Douglas. The expressionsfor i= g,b arethus

uwi) =wi 5 GWi,Li,Mri) - Go =Li(wi-ri) ; f(L) =L ; Pi(wi,Li,g ) = giLi® - wil,
Li'={[(a+o(1-a))/g(b+9(1-b))] [ Eg(Lr)/a Ee(L)] } V&

w ={[a+g(1-a)l/g [Eq(Lr)/Eq(L)]



With Eq(r) = prg+ (1-p)ro and Eq(Lr) = pLgrg + (1-p)Lots

Figure 1 The outcome of bargaining under different models

W CC,

K is the ratio Eq(Lr)/Eq(L), S0 that w (K) is the optimum wage under uncertainty in Case |,
Ly°, Ly° are the labour demand curves after a 'bad’ and a 'good’ shock, respectively. CCh,
CCy are the corresponding contract curves, while 2SCC,, 2SCCy are possible two-stage
contract curves in the event of 'bad’ and 'good’ shocks, respectively. Points B and G are the
employment-wage optimum pars that would result after a 'bad/good shock with no
uncertainty (p=0/p=1), while BU and GU would be the outcomes of a modd with
uncertainty (O<p<1). Results are unchanged if Case Il is used instead. The 2SCC collapses

10



to the labour demand function and points BU and GU will be to the left of those here
drawn®,

Being the wage set a a vdue in between those expected under certainty, employment will
vary more than it would if the shock were fully anticipated. The result is thus anaogous to
that obtained if assuming a fixed reservation wage, the reasons behind it being however
very different.

How much would employment adjust to shocks? It would depend -given the aove- on the
digribution of shocks, that is, on the ability agents have in foreseeing the future dtate of
nature. When the didributiona variance is smdl, agents are quite certain they will face a
‘good/'bad’ state of nature (P® 1/ p® O0). If their beliefs turn out to be ‘correct’, the effect on
the employment level could not be sated a priori, as the postive/negative effect of the
shock could be offset by the increase/decrease in the wage level. However, if the shock
turns out to be of the opposite sign to that expected by agents (gu/qg), dl the adjustment
would be born by the employment leve. On the other hand, when uncertainty is a its
maximum (p=1/2), employment will bear most of the adjusment no métter the sgn of the
observed shock.

The above can be summarised in the following proposition:

Proposition

In a two-stage bargaining mode where shocks teke place after negotiating wages, the
eadicity of demand is condant and the reservation wage is a non-decreasing function of
the state of nature, the extent up to which employment adjusts to shocks will be determined
by agents expectations, the redlised state of nature and its effect on the reservation wage.

How will changes in the didribution of shocks and in the resarvation wege affect the
outcome of bargaining? Although it is not possble to derive unconditionaly the effects of

® The optimum wage according to rule Il is aways higher than that resulting from rue | under the
assumption of mean independence of L and r:w, ={[a+g(1-a)]/g E4(r) £ [g(1-a)/(g-a)] Eq(r) = Wi .
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changes in every parameter, some results can be dsated. Table 1 shows the sgn of the
relevant derivatives, thar explicit expressons being included in the gppendix for the
example that is being considered.

Table 1 Changesin the optimum wage and employment levels

Deriveive |Casel Casell Caselll
Tw* /9r; + + +
w* /p + + +
Tw* /Mag + + +
Tw* Mlap ? + +
ILi*Aqri - - 0
TL* /r; - - 0
ILi*Mp - - 0
L™ Mo - 0ffC, | - iffC 0
L Map -G - 0
fiLe* Mag - - 0

Condition C;is (Tw*/Mlg)(gi/w*) > 1
Condition C,is w* /g, 2 O

Beng a mak-up over the resarvation wage, the optimum wage bargained rises and the
employment level fals whenever there is an exogenous increase in the dterndive income.
Further, changes in the vaue of 'good and 'bad shocks would in turn influence the vaue of
the reservation wage, thus reinforcing their direct effect.

If there are unemployed members and agents become more optimigtic (increases in p) or if
the possble dtates of nature improve (increases in qg and/or qp), the optimum wage will be
st a a higher leved, dthough in the latter case this will depend on the relative magnitude of
the dternative wage under both states of nature. Thus, a digtribution of shocks with a bigger
mean (more to the right) will generate increases in the wage bargained, no matter what the

12



change in the disributiond variance is’. Unfortunaidy, the effects of changes in the
vaiance, for a fixed digributiond mean, on the outcome cannot be derived andyticdly.
Some prdiminay sSmulations were caried out but the results obtaned were not
conclusve. While increases in the variance due to arise in p from 0 to 0.5 with fixed e have
a podtive effect on the optimum wage, when p decreases from 1 to 0.5 the result will
depend on the vaue of the parameters defining the utility function of agents. Thus, further

work needsto be donein this area.

The levd of employment bargained at the second stage will depend dso on the redisation
of the shock. Given a 'good date of nature, employment will fdl with increases in the
probability assgned by agents to 'good' shocks. A rise in the value of g, on the other hand,
may result in a decrease or an increase in employment, depending on the change of the
optimum wage redive to that of the shock (more or less than proportional). The same
results are derived for redisations of 'bad sates of nature. However, a rise in qq implies a
decrease in employment if the observed shock turns out to be ‘bad’, while a rise in gp
generates a decline in employment when the actua shock is'good' only if it raises the wage.

Whether there are unemployed members or not will not change the direction of the above
vaidions but ther magnitude. As employment is not an argument in the objective function
of the union when al members have a job, the wage levd st and its rate of change will be
aways higher in this case than otherwise,

The mode do invite for further developments, especidly those reated to its dynamic
agoects. A fird possble way of introducing dynamics would be to assume shocks are
specific stochastic processes. If a sequence of periods is consdered and bargaining with the
timing proposed is assumed to take place in each period, states of nature that are not time-
homogenous would result in wages being time dependent. If the Stochastic process has

"The mean value and the variance of the distribution are: ¢, = pqgg + (1-p)p;
V(@) = p(1- p)e* with e =(q - a»)
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'memory’  (shocks are not independent) there is dso scope for persstent effects on
employment. The modd can be expressed, overamplifying, as

W =ag+aEra(ry) L =bo+big - bowy

If E t2(0) = Omt ad  Eea(fe) = rme , then w would not be constant anymore when
agents are assumed to take into account al the past relevant information. Wages are
not responsve to the redisation of the shock, but as dates of nature have a different
digributiona mean, employment adjustment might be smoother than otherwise. Moreover,
if states were autocorreated, the past history would influence directly the outcome:

G=lqg1+er Eca(q)=1q1 and Epa(re) =hrea
P w =a+ahr.s L =bo+bil gr1- bowt +brey

P bl Oi-1 = | Lt-]_* -1 by + bol Wt-]_* b Lt* = bo(1-| )- bol Wt* + bl Wt-]_* +| Lt-l* +biet

Further extensons could be andysed under different assumptions. If the didribution of
shocks is not known but should be forecasted instead, the behaviour of the variables used to
predict the parameters and/or past redisations of shocks would influence the outcome. A
Bayesian approach could aso be considered in a multi-period framework, so that agents
would update ther subjective beiefs usng dl the avalable information and thus generae

dynamics.

Fully anticipated shocks
If there were no uncertainty and outsde opportunities depended on the redisation of the
shock, the set of outcomes (2), (4) and (6) would be the following:

wi =gifi(Li) + b(1-a)Lfu(w) —u(rj)] i=gb 2
a(1-b)u'(wiLi + (a-b)[u(wi) — u(ri)]Lw

w = gf(L)IL) - [(L-a)aluw)-ur)l/u, i=gb (4)
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wi = agf(M)M + (1-a)r; i=gb (6)'

Equation (2)' is the two-stages contract curve (2SCC) as derived in Manning (1987). The
bargaining outcomes in this case dearly show that wage gickiness will not be observed,
being the magnitude of its adjusment dependant on how the dternaive income is affected
by shocks. Employment might then fluctuate less, as the pogtive/negative impact of shocks
will be partiadly offset by the reaive increase/decrease in the wage level. This could mean
that, in the event of a 'good shock for example, the employment level could reman
undtered or even decrease, depending on the ratio rg/gg. The shock shifts the RDC curve
and the 2SCC to the right. An increase in the reservation wage, on the other hand, does not
move the RDC but causes the 2SCC to shift in. Hence, with shocks dtering the reservation
wage the find result on the 2SCC cannot be asserted a priori. The result is depicted in
Figure 2 usng the same smple example as before.

Figure 2 The effects of shocks on the outcome of bargaining

W CCO
> . \
I‘1
\B
wi
L3 M
w* N \ A
0
rZ h
: RDC,
rl :
RDC,
rO
L L Le L L
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The figure is dravn assuming a=b (s0 that the two-stage modd is equivadent to the
efficient contracts formulation). Point A describes the initid wage-employment  optimum
pair, with reservation wage ro, labour demand curve Lo°, rent divison curve RDCy and
contract curve CCop. Point A' shows the optimum pair after the occurrence of a 'good’ shock
q that shifts the labour demand curve to L;° and the rent division curve to RDC; but does
not affect the reservation wage. Point B is the optimum pair that would result if the shock
affects the reservation wage, s0 that its new leve is r;. Point C is the optimum pair that
would result if the impact of the shock on the reservation wage were such that its new level

WasT.

The behaviour of wages and employment in the different cases andysed - L° 3 M, L'< M -
is dmogt andogous to the one resulting from a 2-stages model with constant reservetion
wage, as in Manning (1987), that is, higher mark-up of w over r and smdler employment
level for each wage when bargaining takes place according to the rule prevailing for L'3M
than when L'< M. With congtant r, wages will dways be higher when there is full
employment of members than when there are members unemployed. Although the result is
what one would expect, it is often observed in some economies that athough
unemployment is high, wage increases do not dow down. The mode proposed here would
give an explanation that is quite plausible around the point a which L* = M. 'Good' shocks
when there are unemployed members might generate a higher wage levd compared to the
one got in a 'bad date of nature with full employment of members, provided the difference
between the reservation wages in both statesis big enough:

Wp (L3M) £Ewg (L<M)  iff 1-rp /rg 3 a?(1-g)/¢f (1-a)
Higher wages with a lower employment leve in 'good States reative to the vaues observed
in a 'bad’ state could be posshble, given the above, as a consequence of the bargaining

process. The odds of observing such result increase with the reection of the reservation

wage to shocks.
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The above dtuation links the character of the shock with the preferences of the union in a
way such tha it can explain why unions seem to react differently when employment is to be
increased than when it is to be lowered. In 'good states wages will rise more than in 'bad
dates, thus dlowing that employment could even reman unchanged in the former Stuation
while in the latter the decrease in the number of jobs could be less ggnificant. Economies
and/or sectors in which most employees are unionised could be thought of as being well
described by this case, since increases in the employment levd would aways mean hiring
non-members while decreases in the number of workers would be linked to firing members.
Hence, 'good shocks would aways generate relaive wage inflation and employment
gsagnation while 'bad’ shocks would be accompanied by moderate wage increases and a
relatively smdler employment adjustment.

Finaly, it is interesting to note that the three cases that have been defined adong the paper -
depending on employment being less than, equd to, or greater than membership- can be re-
stated for the example used in terms of the relative magnitude of g and r(q)®:

Casel: g/ri £ [a +o(1-a)]IME9/gb + g(1-b)]
Casell: q/ri > (1-a)/(g-a)|M*9
Caselll: [a + g(1-a)IME9/gb+ g(1-b)] £ gri < (1-a)/(g-a)]MED

Rephrasing the problem in this way what is being defined are two thresholds for q that
would determine employment being smdler or grester than membership. This dlows one to
think of an asymmetric behaviour of unions depending on the magnitude of exogenous
shocks. There is a zone in between both values, however, that is not determined. There is
thus an economic environment in which unions would bargan subject to dl members
having ajob (Case l11).

Efficiency of the outcomes

The proposed formulation dlows for different results depending not only on the bargaining
power of the parties a the two stages of negotiations but adso on the evolution of the
reservation wage after the shock.

® Alvaro Forteza kindly suggested this point to me.
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The outcome of barganing would be efficient whenever the isoprofit and the indifference
curves are tangent, thet is, when the following equdity holds:

afu(Li’) - W' = -[uw)-umnu(w’)

With the assumed utility function of the individua member the above equaion becomes:
qfi(li’) = r . Assuming a quas-Cobb-Douglas production function and a utilitarian
objective function for the union, the conditions under which an efficient outcome is
obtained can be stated for Cases | and Il. In Case Ill the outcome will not ke efficient by
congruction.

Cael: L'<M "q
W, L") iseffident iff {[a+g(1-a)]/[b+o(L-b)]} [EqLr)/EqL)] = 11 i=gb

If the reservaion wage is an increasing function of the shock -an assumption that would not
necessarily hold if decentrdised bargaining is consdered or if shocks are sector specific-
then:

o £ Eq(Lr)/Eq(L) £ rq

Thisimplies a different necessary condition depending on the nature of the actua shock:

If q=qq: {[a+g(1-a)]/gb+g(1-b)]} [Eq(Lr)/Eq(L)] = rg
b [a+g(l-a)/gb+gl-b)]21 U a3b

If g=ap: {[a+g(1-a)l/gb+g(1-b)]} [Eq(Lr)/Eq(L)] = 1y
b [a+g(1-a)]/gb+gy(1-b)] £ 1 U af£b

Hence, if there are unemployed members but ill the bargaining power of the union over
wages is greater than over employment, efficient outcomes can only be observed in 'good
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dates. If the opposte holds, efficiency can be attaned only in 'bad dates, while if
bargaining powers are equd in the two rounds of negotiations the outcome can be efficient
when shocks are both 'good’ and 'bad. Since the expected reservation wage is dways
greater than that observed in a fully anticipated 'bad’ state of nature, and the mark-up over it
is gregter than 1 if bargaining power over wages is higher than over employment and there
ae membes unemployed, the union/firm could have dways been better off, without
negaively dffecting the other paty, barganing a smdler wage and getting a higher
employment leve in the second dage if a 'bad’ shocks takes place. However, if the shock
tuns out to be 'good, there is 4ill the chance that the output is efficient, given the
combined effect of shocks and wage level on the leve of employment and hence on the
level of benefits The andogous reasoning applies to the case in which bargaining power

over employment is greater than over wages.

The reault is different from that obtained in Manning's (1987) two-stage modd. While there
the auffident condition for efficdency is a=b, in the present formulation it is not the only
one, because of agents bargaining over wages subject to the expected shock and its effects
on the reservation wage. Further, the same argument alows for Pareto optimality aso when
alb, s tha inegfficiencies would arise not only because of different bargaining powers as

in the cited paper but aso depending on the date of nature in which employment
negotiations take place and on how ‘correctly’ agents are able to predict it.

Findly, underemployment is observed when the marginad labour product exceeds the
competitive wage and if this difference is negdive there is overemployment. Assuming that
the dternative income is a good approximation to the above competitive wage, one can
drawv some conclusons by andysing the modd's optima When union power in negotiating
wages is greater than or equa to that when bargaining over employment @>b) and a 'bad'
shock takes place (g=qgp) overemployment is not possble while if a£b and g=gq
underemployment cannot be observed. However, for the combination of a>b and g=qgq4 and
for afb and g=qp, both results are possble. The latter concluson differs from the one
aigng from a two-gage modd with no uncerttainty in which underemployment will

necessarily occur when a>b and overemploymert only in the opposite situation.
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Casell: L'3M "q
When employment exceeds membership, the efficiency condition becomes:
(', L") isefident iff [g(1-a)/(g-a)]Eq(r) =Ti i=bg

Given that [g(1-a)/(g-a)] 2 1" a - the mark-up over the reservation wage is aways grester
than 1 - efficiency could only be attained in 'good’ dtates if ry £ rg holds. Moreover, in 'bad'
dates there will dways be underemployment. This result is the consequence of the union
not caring about employment when al members have a job. However, it should be assumed
that firms faced with a 'bad’ shock are laying off non-union members firs. On the contrary,
in 'good dates it is possble to observe both over and underemployment, depending on the
probabilities assgned to each dtate of nature, the bargaining power over wages and the
eladticity of output with respect to employment.

Summarisng, the man results on efficiency relate to the posshbility of obtaining Pareto
optimdity of the outcome without imposing that the union's bargaining power over wages
and employment should be equd. The conditions under which efficency is posshle
depend, however, on the nature of the shock, the existence or not of unemployed union

members and on the accuracy of agents predictions.

Nesting existing models

For different combinations of the values of the parameters of the proposed mode, various
gandard formulations are derived. Firdly, if the probability of occurrence of a 'good shock
is st equd to 1 or O, the formulation becomes the two-stage mode with varying outside
opportunities sketched previoudy. That is, the case in which the shock is fully anticipated.

If it is further assumed that the reservation wage is independent of shocks, the standard
two-stage model results. Note, however, that this same modd can be obtained if keeping
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uncertainty but with a congtant reservation wage and a production function with congtant
eadicity.

Adding the assumption that bargaining powers are equa in both stages determines that the
modd collapses to the efficient contracts formulation while if b is st equd to O the right-
to-manage modd is obtaned. Findly, imposing the redrictions that b=0 and a=1, the
model becomes the monopoly union.

As dated in Manning (1987), the advantages of having a genera formulation are obvious.
In encompassng different possble bargaining structures, it alows for testing, ingtead of
imposing, the redtrictions that would yied a smpler modd. However, it must be noted that
there might exist identification problems that would severdly reduce the practicd viability
of the testing procedures.

Concluding remarks

The bargaining modd proposed in this paper is intended to andyse how standard results
would be affected by the incluson of agents beliefs and varying outsde opportunities. This
is thought to be relevant not only because of being a better approximation of red world but

also because of its consequences on the expected behaviour of wages and employment.

The results obtained show that once the dternative income is dlowed to vary with shocks,
wages are not gicky anymore and the employment level fluctuates less than according to
dandard modds. If uncertainty is included, however, wage rigidity is recovered while the
extent of employment fluctuations will depend on the didribution of shocks, their
redisation and the evolution of the reservation wage. If uncertainty is high and/or if the
date of nature turns out to be of the opposite Sgn of the most expected one by agents, the
employment adjusment is maximum. Observed shocks of the same dgn than those
expected by agents and/or scarce uncertainty generate smal employment adjusment to
shocks. Moreover, the relative responsiveness of wages and employment will depend on he
exisence or not of unemployed members.

21



According to the proposed model, there is not a unique prediction regarding the Pareto
optimdity of the outcome of bargaining. In contrast to other formulations, it alows for both
effident and inefficdent wage-employment pairs, depending not only on union srength but
a0 on agents beliefs and the observed date of nature. Even if unions were not concerned
about employment, as many authors clam to be the case, it would be possble to attan
efficent outcomes when faced to 'good’ states of nature in this framework. Thus, the modd
provides a way of overcoming one of the points confronting right-to-manage and efficient
contracts models.

Further theoreticd work must be done, however, andysing how sengtive the results are to
hypotheses such as the risk neutrdity of agents. Given tha it is not possble to derive
andyticdly the outcome of bargaining when individuds are risk averse, smulations should

be carried out in order to shed some light on thisissue.

Moreover, it would be interesting to compare the results derived with those that would be
obtained in a seting with decentradised bargaining, especidly because the reevant
reservation wage could evolve differently depending on the shock being sectora or

economy-wide.

Findly, given that the predictions of the modd regarding employment adjustment depend
on the responsiveness of the reservation wage to shocks, an interesting extenson would be
to endogenise the dternative income in a generad equilibrium modd of the labour market.
Congderations relative to the behaviour of the unemployed individuds - such as
effectiveness of ther job search; duration of unemployment; or avalability of information

on vacancies- would be thus included.
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Appendix: Derivatives Table 1

Casel:L ' <M" q

W /firg = { [a+g(1-a)l/gA%} pag” @ 3 0w /firy = {[a+g(1-a)/gA%} (1-p)as” @Y = 0
with A =pg/©@Y + (1-p)g,/ @Y

W /Ap ={[a+g(1-a)l/gA’} (rg- I b) (Gga) /™ 2 0

W Mdg = { [a+g(1-2))/(1-9)gA%} pag” V[ (1-GAdgTrg/Tag+(1-p) rgrre)as ¢ V] 2 0

W b = { [a+9(1-a)1/(1-9)gA’} (1-P)a”® P[(1-g)AasTIry o+ p(rrg)dg @] 20

/9 = [Tw Ml (gmY @D w Z9eD [(g1) £0 fori=gb

LA = [Tw A (gmy V@D w @9eD fg1) £0 forij=gb i?]

L Ap = [Tw Apl@m@D w' 9D J(g-1) £0 forij=gb

L Mo = [(Tw Mg - w (@m) V@D w 9@ (1) 20 fori=gb

TLg Mdb = [Tw Mapl(qom V@D w2910 [(g-1) 20

Ty Mag={Tw Mg (g V@Y w #9"eD [(g-1) £0

Casell:L"3M "q

W' Mrg = pg(1-a)/(ga) 3 0 w Are = (1-p)g(l-a)l(g-a) ° 0

TwAp = (rg-r1) o(1-a)l(ga) 30

W' Mgg= (TrgTagPg(l-a)/(g-a) * 0 W’ Mg = (Tre/Tap) (L-p)o(1-a)/(g-a) 3 O

W/ = [w Ml a9V @Y w Z9eD [(g1) £0 fori=gb

LA = (W Anl(ag) V@D w@9eD f(g1) £0 forij=gb i?]

L Mp = [Tw AMpl(Gg) @D w @9eD [(g1) £0 forij=gb

L Mg = [(Tw Ma)ai - w(@g) @Y w 9O (g 1)g 20 fori=gb

L Mg = (Tw Mg)(ge) V@ Pw @9ED fg1)g £0  fori=gb it]

Caselll:L'=M "q

w Mrg=p(1-a) 30 w Mrp= (1-p)(1-a) 2 O
W Alp = (rgt p)(1-a)+(dgqyapM@ 3 0
W Miag= (Trg/flagp(1-a)+pM@Y3 0 W Mgs= (Tro/fas)(1-p)(1-a)+(1-pMED 3 0

IL'/x =0 forx=rgrpp,0g o
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