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Abstract

Job-satisfaction as a comporent of workersQutility has been strangdy neglected, with work usudly
regarded as redudang utility and the bendits of leisure. This is contradicted by many empirical
studies showing that unamployment is a maor cause of unhgpiness, even when income is
controlled for. Here we develop a smple modd where job-satisfaction is non-contractible but can
be indudal in extendad collective barganing when workers paticipae in management, but
employment is still chosen to maximise profit. Including taxation to fund unemployment bendfits
and public goods we show tha switching from traditiond bargaining over wages to extended (but
still second-best) bargaining can generate a Pareto welfare improvement.

* We thank Jm Jin and other semina participantsin St. Andrews for hdpful comment and
discussion. Corresponding author: frf @st-and.ac.uk



1. Introduction

In spite of early contributons by Borjas (1979) Freeman (1979) and Hamermesh (1977,
theinduson of job-satisfaction as a component of worker utility has been strangdy neglected. This
is al the more remarkable as mos people spend much of thar lives at work. In her comprehensve
text on unionsand collective bargaining, Booth (1994) mentionsjob-satisfaction once, but does not
offer any discussion or attempt to indudethe concept in modds of bargaining. The comprehengve,
advanced labourtext by Cahucand Zylberberg (2004) does notindudejob-satisfaction in theindex.

On the other hand, growing interest in econonic and other determinants of hgppiness in
genegd ove the past decade that is surveyed by Frey and Stutzer (2001) and Layard (2005) has
encouraged some empirical studies tha focus on job-satisfaction, induding early contributions by
Clark (1997) and Clark and Oswald (1996) and a recent cross-county study and survey of the
literature by Diaz-Seranno and Cabral Vieira (2005) Work and job-satisfaction are often foundto
be important determinants of hgopiness, togahe with family and other relationsips while
(relative) income in cross-section studies has a significant but smaller influence on well-beng, mos
paticularly for individuds bdow the povety level. The mog famous and frequently replicated
finding in this area, going back to Easterlin® (1974) pioneering study, is tha average happiness
levels have notincreased in wealthy economies with haf a century of real income growth

None of this work has had much influence yet on the standad utility fundions used by
amog all economists. In addition to the income or consumption that is usudly the only variable
with a postive effect, @ffortOor working time is often induded and invariably assumed to have a
negative direct influence on welfare, (as oppased to the postive relationship between @ffortOand
income). It follows tha an unamployed person with the same income as when employed should
enjoy greater utility from zero effort and additiond leisure. This does obvioudy not capture the

well-doaumented, devastating effects of job-loss on welfare.



Many jobs, paticularly the unilled, do seem to offer very little intringc satisfaction.
Layard (2005)reviews a study of working women in Texas who evauae thar daly activities and
report the second lowest satisfaction or hgppiness scores for thar main activity B work, only
margindly better than theworst activity, commuting. On the other hand, skilled jobswith autonony
and responsbility provide high levels of satisfaction even with longhours. On average, job-loss and
involuntary unemployment, even when controlling for income, is a major causes of unhappiness,
compaable to divorce or close family bereavement (Winkdmann and Winkdmann, 1998.
Interestingly, these authors find tha older, inactive individuds suffered no loss of hgppiness,
thoughin thar German pand, where (in contrast to Britain), this group conssts mainly of early
retirees on very generouspensons The asymmetric psychological effect of losses, paticularly job-
loss, onwell-beng, is clearly difficult to capture in a simple static modd.

Here we develop a smple, but fairly genera theory of job-satisfaction in a collective
barganing framework. Unemployment benefits provide the minimum level of utility, which is
assumed to betoo high for full employment. Ignoting efficiency wage consderationsfor smplicity,
a pefectly competitive, unregulated labour market will pay a wage tha is highe than bendits to
compensate for the disutility of the worst kind of jobs and give workers the same utility as in
unemployment. Wage barganing then alows unionsto obtain highea wages and a shae of firm
rents, with subsequent profit-maximising employment unde the employe@ usud Qight to
managed

To extend this standad modd, we introduce a trade-off beween produdivity and job-
satisfaction that dependson the firm@ choice of work organisation, effort, working time and other
amenities. Since these choices are multidimensond, and since ther precise effect on worker
satisfaction is difficult or impossible to measure objectively, we assume tha the trade-off
essentially the firm@ choice of job-satisfaction offered B is non-contractible. Then it follows tha
initial bargaining over job-satisfaction (as well as wages) is pointless because it is unenforceable,

and employers will always end up choosing the minimum or least-cog level of job-satisfaction



permitted unde existing govenment regulation of the more @bgervableOQcomponents such as hedth
and safety or working time'.

Our second departure from the traditiond barganing modd is to recognise tha there may
after all be a feasible route to exploiting possible efficiency gans from the trade-off between
satisfaction and produdivity, gans tha are precluded by the corne solution jug outlined. The
aternative is actudly the well-tried direct involvement or paticipaion of employees in
management of the firm, thoughthis is usudly seen as a strategy to increase motivation and
produdivity rather then satisfaction. However it seems plausble tha workers or thar
representatives are best placed to monitor their own satisfaction in the ongong work process, and
could thusenforce a bargain tha induded work organisation if they were given appropriate formal
rights for participationin manageria decision making.

The obviousprecedent for legaly mandaed worker participationin both establishment- and
boad-level management is the German system of co-deerminaion. This system is formally quite
distinct from collective barganing over wages and working time but does give employee
representatives considerable influence over personnd decisons and working condtions The
negative consequences predicted by employe organisations and some econormists have not been
observed, and some benefits can be identified®. Our highly stylised modd here, however, will not
attempt to capture ingitutiond details of co-determination.

Ingtead, we shall simply assume an @xtended bargainingCelterndive to traditiond, arm@®
length wage barganing, in which a simultaneous agreement on job-satisfaction and wages is
reached, depending on relative union baganing power, and then enforced by appropriate
ingitutiondised participaion. In at least roughcorrespondence with co-determingion, we alow the
firm to choo profit-maximising employment, rather than adopiing fully efficient barganing. This

means that we remain in a ®econd bestOsituation where the welfare effects of switching to our

1 Of course in practice, bargaining often does extend to such contractible components of satisfaction or working
conditions, but without attempting to encompass the more inclusive general notion.

2 FitzRoy and Kraft (2005) provide evidence on productivity gains from extending the power of employee
representation on supervisory boards of large firms, while Addison (2005) surveys the much more extensive research on
establishment-level works-councils.



extended barganing are not a priori obvious More importantly, perhgps an interesting discussion
of the efficiency of employment decisionsby thefirm requires some realistic unaertainty and other
complicationstha are omitted for the sake of tractability in our initial approach.

We do indude taxation to fund unemployment benefits and a public good in a smple
genea equilibrium framework. It is important to distinguish between conventiond relative union
power in the Nash barganing objective, and the role of extended bargaining with participation. In
fact, our main result is tha even when union power is low, a switch to extended barganing can
geneate a Pareto improvement with a finite increase in job-satisfaction and a lower wage if the
trade-off with produdivity is favourable. The compensating wage redudion then generates highe
profit and employment. It is also possible tha extending the scope of barganing with worker
paticipaion in management will increase the bargaining power of employees in al dimendons
which Gorton and Schmid (2004 argue has been the case with co-degerminaion. However the
subjective and unob®rvable naure of job-satisfaction does raise serious problems of
implementation in practice, and in any modd with realistic uncertainty. Innovdive employers and
entrepreneurs have initiated many examples of employee participation with high performance work
organisation, but contrasting examples also abound, and employers have always oppacsed co-
determinaion laws. These are al important issues of corporate goveanance that go far beyondthe
scopeof our simple modd here.

Even unde extendal bargaining some traditiond results remain. An increase in labour3
relative power always reduces profit while raising workersQutility. Our modd also reproduces the
familiar distributond conflictb whatever the degree of union power, full employment can be
attained when bendfits are low enough. However we also have the surprising result tha if job-
satisfaction is initially high enough,then after extended barganing a tax redudion will not only
raise employment but also supply of publc goods

The plan of the pgper isto introduce a smple modd of homogeneousworkers and firms in

section 2, followed by the standard wage bargaining modd in section 3. In section 4, we motivate



extended barganing to indude job-satisfaction, and show how this changes the usud results.
Examples are developel in section 5, and the public sector is introduced in section 6, where our
main Pareto-improvement result is shown. Section 7 demongrates the role of tax policy in relation

to job-satisfaction, and condusonsare summarised in thefind section 8.

2. Workersand Firms
The usud, rather minimalist, economnic approach to job-satisfaction (when piece rates or
time rates are infeasible) is to assume that workers have some ssimple utility function of work such

asV =w! e or V=w(l! e) wherew isthewageor salary and eis effort, perhgps hours worked or

disutility of work, per caenda time peiod. Then with unanployment benefits B, utility when
unanployed is V = B, which may be highe than the utility of work if benefits are not too much
smaller than wage income. This is often regarded as a disincentive to seeking work, thoughthe
duration of bendfits seems to bethemos important factor.

Here we want to focus on the postive vaue of work, and recognise that both produdivity
and job-satisfaction can often be increased by appropriate organisation and management of human
resources. To concentrate on the trade-off between these two components of output, we assume tha
work organisation is efficient, in the sense tha no more Pareto gans in material output and
satisfaction per worker can be attained. Thuslet V(w,x) be the utility or value of work at wage w,
where x is measure of loss of output or generdised @xpenditureOon increasing value of work.
Choos a sepaable, concave, increasing form for smplicity:

V =wv(X)P(G)
whee P(G) >1 represents the utility from public goodsproduced by govenment expenditure G.

As we show bdow, when workers have no barganing power in a compstitive labour market, firms
will choos zero non-contractible expenditure on value of work, so we need v(0) to be postive. We
also arguethd thisinitial valueis determined by govenment regulation of the labour market, with

an unregulated market providing the worst working conditions These points will be developed and



illugrated in the examples bdow. Next we assume tha an unemployed worker receiving benefits B
has a different utility fundion, for smplicity jus
U (B) = BP(G)
The firm@ produdion or revenue fundion with congant output price is assumed to be of
condant elasticity, with capital and entrepreneuria input fixed in our static approach, and

decreasing returnsto labour.

F(x,L)=(@1" x)' L
where L isthelabourforce employed and / <1. Thisfundiond form is chosen for smplicity, and
defines maximum output attainable with a given vaue of utility and our proxy for job-satisfaction,

X, (which is essentially the share of labour input diverted to raising satisfaction). Profit in

competitive produd markets with aunit priceis
"=(A#X) LU #@1+T)wL

whee Tisa payroll tax. The FOC condition for profit-maximising gives optimal employment as

1
.. i I opnr
1) 0= 3 (ZI:'#X) l/éf‘

« W)

wherethetax termis ! =1+T .

3. Collective Bargaining

As noted above we assume barganing unde the employe®@ @ightto-managed so
barganers know tha optima employment will subsequently be chosen as a fundion of the agreed
wage We aso argud tha the value-of-work variable or index, x, is noncontractible, so after the
wage bargan and employment decisions the firm will aways choos profit-maximising x=0,
(subject to the participaion condraint that worker utility remains above the unemployment level,
since we do not consder mobility between firms in our static modd). This is then essentially a
minimal value defined by regulation that puts a floor unde the factors tha raise produdivity at the

expense of satisfaction, and this decision is anticipated by both parties.



To set up the standard Nash bargaining maximand, we assume firm level barganing.If L is
the fraction of the available, homogenous (firm-specific) labour force employed, which is
nomalised to unity, a worker® expected utility from a wage bargan and any given vaue of x,

unde Q@ight-to-manageCemployment is
EV = Bv(xwP)+ 1! ©(8P)
andthesurplusis
L(w! B)P
If employee or unionrelative barganing power is ! , then theutilitarian Nash maximandis
2) N =10 (w#B)' 6"
where we now ignore the congant public goodsterm, which does not affect the following results

dueto separability, and maximised profit with optima employment in the Nash maximandis

3) B (1$%) O $#0= cf‘lixs)’@"
W 4+

and c is a condant. Subdgituting (1) and (3) into (2) and differentiating logaithmically we get the

FOC for theoptimal wage, say W:

F@#")_"+!1(A#")

4) - .
wW# B W

S0 rearranging we get theoptimal wagefor any choice of x as

/
!B —mB

51) W= =
"V(X)

where m# ! /"v(x) isthe @nark-upGand union power will now be measured for convenience by
5.2) (") $ #+ " (1%#)
Utility unde thewage bargan is then the usud mark-up of unemployed utility, with equdity when

union power is zero, so ! (0) = " andthevalue of work in gened is

5.3) \P# v(x)\E):{—,B



Clearly, with no union bargaining power there is no employment rent, and the labour market is
perfectly competitive, with utility determined by benefits, and the wage inversely related to the

initial value, v(0), which in turn dependson govenment regulation of thelabour market.

4. Bargaining Scopeand Employee Participation

While barganing over any non-contractible variable such as x is regaded as infeasible
unde traditiond arm@ length barganing prior to the produdion process, this situaion changes
when employees or thar representatives participate in the management of the firm, as in German
co-determindion. Informationd asymmetries are thus reduced, and workers are well placed to
monitor the organizationd variables that define x, so barganing could then indude this important
determinant of utility. Thuswe proceed to extend the scope of barganing, while treating union
power as predetermined. This dichotomy is of course extreme; in practice we expect to find some
barganing over work organisation, or aspects of X, even without participaion in management, but
perhapswith less union barganing power than in wage negotiation.

In our smplified approach we can derive from (2) a second FOC for optimal X,

6) I "(AS)vXw
1$x v(x)w$ B

Eliminating w from (4) and (6) we obtain the defining equaion for thebargain @xpenditureCon job-
satisfaction,say x" (/) , asafundionof union power:

7) 1 (1% XHEX% = "V(x%

Then as expected, the bargan @xpenditureQis an increasing fundion of union power, as follows.
Differentiate (7) logaithmically and, by concavity of thevalue, find tha the derivative of x" (/) is
postive:

dar _# 1 v"(x% v'"(x%$

TV I&x% V(<% & oot 2P0

8)



Unde extended barganing, we can aso definethe equilibrium wage and profit as fundions
of bargaining power asfollows:

5%) wH#(!) $W(x#(!)) -__'B__ $ m#B

"v(x#(!))

gy o MRSt )

Agan as expected, the wage unde extended barganing is also an increasing fundion of worker
power:

daw# _d! _ vidx#

w# I v(x#H)

>0

by subdituting from (8). It follows tha the mark-up increases and profit decreases with increased
worker power.
Our first key result on extending the scopeof bargaining can now be stated as
Propostion 1: Expanding the scope of bargaining to indude the value of work while holding
bargaining power andthetax rate condant, andwith postive unemployment, will raise employment
unde employersO®ight-to-manageéd
Proof. Go back to equation (1) for labour demand by the firm, and from this define the firm@
optima employment at the wagebargain for any value of x:
1 1
% Z/o’ (1”$"x)" )8é-$-’ _A 2v(x)’(1$ x)' &s!
w4 #B 4

(of course, unde the @ight-to-manage) employment is excluded from barganing, in contrast to
@fficient barganingDmodds which indude wages and employment). We assume tha taxes and
bendits are chosen such tha employment is less than ong so there is postive unemployment,

conditionstha are formalised in the next section. Differentiating logaithmically yields

1C



5000, 0 1,
2o (v(x) 1%

(1%!)

9)

for al x, so forthebargain x! andusng(7)wefind

% % I !
ey =% L g ! By
%, §"aeen &

which isclearly postivefor / <1# " <1. NowtheRHS of (9) is clearly a decreasing fundion by
concvity of v, so for x<x! the derivative remains postive and hence employment remains an

increasing fundion of x. Thus Yincreases for all x" [0, x#(!)], asclaimed.

Next we can extend this result to the firm@ profit as well as employment, for which we need an
additiond assumption that will be motivated in the example b ow:

Propostion 2: Assumethat 0< x" (/). Then extending the scopeof bargaining to indudethe value

of work while holding bargaining power and the tax rate constant will not only raise optmal
employment, and worker utility (provided that bargaining power is non-zero®), but also increase
profit, provided that employee bargaining pover is not @o high®

Proof. First we defineoptimal profit at the wage bargan (asin the previousPropostion) from (3)
as

V() (%) &
U Cu V(X)(1%x) &
+ #$B

and differentiate to obtain

/0, 0,
d_'/O: 1 /N#X)& 1 $dx
M 1&"§ v(x)  1&xx

% Expected worker utility does not vary with x when employees have zero bargaining power from (5.3), because then

W=B.
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Then from (7) it follows that d/%=0 issolved by x=x" (!), and because the derivative of profit is
agan a decreasing fundion of x, it follows tha d/&mug be postive for x" [O, x#(!)). Thus

optimal profit is a concave fundion tha inareases up to a unique maximum and then declines. It

follows by continuity that either thereis some X" (x#(!),1)such that /%0) = /%X) , or if thereisno

such x, then 40)" °41) . Thuswe can define a level of barganing power, T, by the equdion
x" () =Xinthefirst case, and by T =1 in the second case. Thusif, and only if, barganing power
! isnot @oo highQin thesensetha ! <7, (in our first case above), then we have established the

Propostion.

5. A Specific Functional Form, and Some Numerical Examples
The assumption in the last propostion may seem contrived, but we shdl now present an
exampleto showthat it is, in fact, quite natural. First, to get some idea of the behaviour of thevalue

fundion as worker power goes to zero, with! =0$ " =#, condder a condant elasticity example,

Sy
V(X) #" (% + %)’
with 0<! <1. The postive congant x, may be interpreted as the minimum contribution to job-

satisfaction that has to be provided under govenment regulation, (thoughthis is not made explicit

in the produdion fundion), and !/ is a scaling factor tha does not affect the equilibrium

expenditure derived next. However both these congants do shift the value fundion and determine
theinitial value as noted above and so may be interpreted as the result of labour market regulation
of working time, safety and all other issues relevant for worker satisfaction. It can easily be verified
tha inceasing the value fundion by regulation that raises the scaling factor increases both
employment and profit, thoughcods of regulation are beyond the present modd. Thuswe do not
attempt any andysis of regulation, but smply compare differing examples and parameters in the

valuefundion with thisinterpretationin mind. From (7) we ge&t

12



1" (1% X% = #(x, + X%

n !”$#
&=

& X%H) =%

Thus provided the condition ! > x, holds it follows tha as barganing power tendsto zero, the
extended bargan expenditure tendsto x" (/') >0. This does imply a discontinuity because without
extended barganing, we have argual tha employe's choo® ex post profit-maximising, zero
@xpenditureGon non-contractible value, orx = 0, whaever the degree of bargaining power in wage
negotation.

The Pareto improvement from extending barganing according to Propostion 2 could
suggest tha barganing power might not be needed for the shift, but this then leaves open the
question of how to prevent employers from reneging on the darganOwvhen workers have no power,
and thusredudng their utility bdow the ben€fit level. If workers could quit and immediately obtain
bendits (if notaternaive employment) in this case, then the employer would indeed be condrained
fromreneging, butthisis doubful unde any redlistic extension of the model to restricted eligibility
for benefits and other Griction®such as search cods. Going back to the non-contractibility of
@xpenditureOon job-satisfaction, workers without bargaining and monitoring power who accepted
lower wages in return for the promise of better jobs would be vulnerable to cumulative exploitation
without legd recourse. It thus seems appropriate to assume tha the competitive wage and zero
@xpenditureOprevail when bargaining power is zero, and x" (/) is jus the mathematical limit of
@xpenditureOas bargaining power tends to zero, tha is unlikely to be actudly observed. Put
differently, in practice we would expect to see extended bargaining only in the presence of some
postive level of barganing power, athoughdueto Pareto gans a high degree of redistributive
power should not be necessary.

There is ill a question of why employers would not introdue sufficient worker

paticipation to allow the reaisation of paentia Pareto gans when labouris weak, or unionsare

13



uninterested in extendad bargaining, as in the Anglo-American tradition. A convindng ansver mugt
go beyond the smple modd developed here to indude the internd organisation of the firm, and
start from the traditiond resistance of management to any eroson of thar @esidud powerOand
autonomy throughemployee participaior.

In the case of zero barganing power and unde the abovecondition ! >x, , thevaue of

work with zero @xpenditureQcan be less than unity, so v(0) =" x, <1, provided the scaling factor

is not Goo largeQ) and thuswithoutextended barganing, and with zero wage-barganing power, the

compditive wageis given by:

. B
W(O)—@>B.

This is condstent with the evidence on @ompetitiveOwages (typically for unsilled workers). If
workers are withoutsignificant bargaining power (and extended bargaining does not take place), the
worst kind of working conditionsare usudly on offer. Unde zero wage-barganing power, thereis
no utility surplus and the wage is jug sufficient (in itself, yielding utility that exceeds the
aternaive utility from unemployment benefit) to compensate for loss of leisure and disutility of
exploitative work. These points areilludrated in the following

Numerical example1:/ =04,%=0.3,"=15, #=$=06,! =1.3,B=046.

When workers have zero bargaining power, so tha # = § thefirm cannotset thewage bd ow
wW(0), which in this case is 0.4964, since unde the above interpretation, workers would smply
choo® to be unanployed if lower wages were offered. Note also tha v(0) = 0.9267 and 0.4964 >
0.46,where E\P=0.46= B.

Furthermore, unde extended bargaining but still zero union power the (limiting) value of

work becomes

)= w8 A %) %
v(x&( ))—#) 1

* This resistance may be quite rational for top management (Gorton and Schmid, 2004).

14



The term in the curly brackets is less than one but greater than X, , so that provided the scaling

factor satisfies thefollowing condition,

#!

%‘! L+x)% _. <x

I'+1)
we have the interesting case where the equilibrium value of work under extended barganing is

greater than unity. Thus v(x" (!))>1, so there is a postive rent or Gurplus valueDof work,

compared to the utility of leisure from unemployment, even with minimum (i.e., zero) barganing

power, which is consstent with the evidence on job-loss as a major cause of unhgpiness

summarized above Then the equilibrium mark-up unde extended barganing, n#$ ! / "v(x#(!)),

from (5*) above is less than one when bargaining power is at its minimum,! =" | but can be

greater than oneif barganing power islargeenough.

Perhgps more plaugbly, a smaller scaling factor would require a highe-than-minimal level
of barganing power to generate a postive surplus vaue of work, and aso increase the mark-up.
Later we present simulationsfor this example, butit should be emphasized tha thetwo propostions
abovedid not depend on any particular parameter values.. Thusthe equilibrium value of work could
be less than ong implying a greater value for leisure when unemployed, for some or al levels of
barganing power, thoughthisis hardly congstent with the empirical evidence.

Next we extend thefirst numerical example to indudepostive bargaining power:

Numerical example2:/ =04,%=0.3,"=15, #=06, %! 06,! =1.3,B=0.46.

Here, note tha " is within the range specified in general terms above D for the above
paameter values, it works out at (1.4861 1.6186). With zero barganing power and extended
barganing, x*(#) = 0.0714 and v(x*(#)) = 1.0093. The equilibrium mark-up of 0.9907 rises,
however, to 1.0096if $increases modestly to reach 0.616 B with x*($) = 0.0785and v(x*(9) =

1.0169.

15



With # = $ = 0.6, pure wage barganing (x = 0) yields L =0.8336 Unde extended
barganing, L, evaluaed at x = X*(#), rises (as in Propostion 1) to 0.9235.Expected worker utility
is 0.46 for both types of barganing, but profits rise unde extended barganing from 0.3586 to
0.3648.Thisisin accordance with Propostion 2.

With # = 0.6 and $= 0.616 pure wage barganing (x = 0) yields L =0.7806 Unde
extended barganing, L, evaluaed at x = xX*(9, rises (as in Propostion 1) to 0.8711 Expected
worker utility rises from 0.4696to 0.4707and profits rise from 0.3447to 0.3506when barganingis
extendel to cover value of work. Unsurprisingly, $is not @oo highQin this case Bathough$=0.791
would be, given the other paameter values. All these results are congstent with Propostion 2.

Figure 1, bdow, shows the apperance of the vaue fundion v(x), the mark-up and the
profits fundion in numerical example 2. Note the use of two separate vertical scales b because
profits are of a lower order of magnitude than value and the mark-up. Recall tha v(x*(#)) and
v(x*(9) are both jug above unity, while the mark-up crosses from beng less than oneat x*(#) to
jug aboveoneunde extended bargaining with some employee power. Figure 2 shows wages and
employment, also for numerical example 2. It is probably unsurprising tha the equilibrium unde
extendad barganing involves highe value of work, highe wages and lower employment when

employees have some barganing power (compared to when they have zero barganing power).
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Figure 1: Plot of v(x) (upward solid),m (downward solid) and %(broken lines) againstx for % = 0.6 and 0.616.
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6. Taxation and Fiscal Policy
So far, we have ignored the public sector and the government budge condraint, but with

public good provision by govanment we cannot reach any find welfare condusions without
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integrating the public sector into our smple genea equilibrium framework. Clearly when
employment increases and tax rates are hdd condant, expenditure on unemployment bendfits falls,
but govenment surplus G, for spending on public goodsalso dependson the payroll tax base, the
changein which dependsboth on the faling equilibrium wage and the increase in employment. To
explore this in more detail we now introduce the govenment budge in the usual way, at the wage
bargan and optimal employment, for any valueof x, as
10) ¢ " DWOR = B PN + BN
where N is the congant number of firms that will not play any role in the following. We require a
bdanced budge (no govenment deficit), so the surplus or resdud pe firm, G, remaining for
expenditure on public goodsafter unemployment benefits have been pad, mug be nonnegdive. In
order to restrict attention to the mog interesting case, we aso want to ensure tha there is always
postive unemployment, so tha

Ye1# 1 (1$x) <"W%'mB

where misthe mark-up from (5).

After these preliminaries, we can rearrangethe budge (in @er firmOterms for simplicity) to

give
B+d& (" #1)w+B) % B(L+(" #1)m)$(1LE>;)W’
11) me )
_ ; $! (1#x)" W’
= (1+("#Dm ) )

Theconditionfor postive & can bewritten as B+@&% B, which usng (11) gives

"mB < (L+ (" #)m)" 1 (1#x)

With the positive unemployment condition derived above “mB >/ (1#x)', we obtain from these
two conditionsand a postive tax, anonempty admissible interval for bendfits, B :

12) F(#x) I"m<B<! (1#x) L+ #Dm)" /"m
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Since we need to congder values of x from zero up to the extended bargan, it is convenient
to writetheend points of theadmissible interval as
a(", ) %! (1$x) /"m=12(1$x) v(x)/#
a(,x) %! (1$x) @+ $Ym)™ /" m=12(1$x) L+ $Dm)™ v(x)/#"
Then for any given values of barganing power and taxes define the maximum value of the lower,
(postive unanployment) boundover the rangeof x, between pure wage- and extended barganing,

and similarly for theminimum vaue of the uppe bound:

g.#(! , ”) O/OI’naXX$[O’X#(! )] g(! ,': ’ X)

a,(/,") %min al,”,x)

x5[0,( )]
Now we can findly state therequired condraint onthe size of bendfits
BS (2(/,").a"(! ")) %A
This condraint ensures that both govanment expenditure and unemployment are postive
unde both systems of barganing, so that we can make consstent welfare comparisonsbetween the
two systems with ther respective values of x=0, when barganing is restricted to wages, and
x" (1) unde extended barganing.

Next consder total govenment revenueat the bargained wage and for any given x, say

1 1
" 2 ! 7[ 1+ ,! ! 7/
(" $D#B % “v(x)(1$ X) S?cl$ :(,,$1)z/d vV (1$x) &9

1v(X) #B 4 " (#B)’

Re (" $1)wie

Differentiatinglogaithmically we obtain

/
R L ovhe 1 YyhS L g L Lty

RO 1&) v 1&xr ) &1 1&! "

It follows tha revenueis maximised when

!
x=x$(!),"=%%"#1=l#l—'

Clearly / >1/" is on the downward-sloping portion of the Laffer curve for total revenug or an

ingfficient tax.
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Since public goodsexpenditureis
d=R B! )

it follows from employment being an increasing function of x in Propostion1 tha

130 1RO 1 X
= +B—
Ix Ix I'x

ispostive at x=x" (/). Thus(andogousto Propostion 2) there is either some 28 (x#(! ),1)such
tha
o) = G

and a corresponding 24 (",1) with %& x" (2%, or &0) < 31) .
Thuswe have proved
Propostion 3: If B! A, andif employee bargaining power is not oo highQY! < &in thefirst case
abow, and also as defined in Propostion 2), then switching to extended bargaining is Pareto
improving.

Using the same parameters as in the previous numerical examples, we now illudrate the
behaviour of govenment revenuein thefollowing:

Numerical example3: / =04,%=0.3,"=15, #=06, %! 06,! =1.3,B=046.

With #= $=0.6, A = (0.4433,0.4785) Maximum govenment revenueat the 30%tax rate,
which occurs at x = x*(#) = 0.0714,is 0.1263Dthis compares to the maximum possible govenment
revenueof 0.1508at atax rate of 66! % (! = 5/3). Public goodsexpenditure unde the 30%tax rate
ismaximised at x = 0.1929. Thus extending bargaining to indudethe value of work b as well as
increasing equilibrium employment and profits, without redudang expected worker utility B
increases government revenue and public goods expenditure. This Pareto improvement, for zero
employee barganing power, isin accordance with Propostion 3.

With # = 0.6 and $= 0.616, A = (0.4318, 0.4673). Maximum government revenue a the

30% tax rate, which occurs at x = x*(#) = 0.0714, is 0.12138 b this compares to the maximum
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possible govanment revenue of 0.1449 at a tax rate of 66! % (! = 5/3). However, govanment
revenuefor a 30%tax rate unde extended barganing at x = x*($ = 0.0785is0.12136,and thisis
well abowve the corresponding revenueat x = 0 (0.1193) Public goodsexpenditure unde the 30%%6
tax rate is maximised at x = 0.1923 ba dightly lower expenditure on value of work than was the
case when employees had zero barganing power. Extending bargaining to include the vaue of
work with postive worker barganing power B as well as increasing equilibrium employment,
profits and expected worker utility Bincreases government revenue and public goods expenditure.
This Pareto improvement is also in accordance with Propostion 3.

Figure 3, bdow D udng the parameter values from the second part of numerical example 3
(with extended barganing and positive employee power) Bshows tha expenditure on public goods

(6 ) varies rather more with expenditure on the value of work than overal govenment revenue

(ﬁ). In this example, G is postive throughoutthe mog relevant range of values of x, and
minimum spending on bendfits occurs a a higher level of x than tha which gives maximum

expenditure on public goods (this is the value of x, which, given the other parameter values, also

maximises 7).
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Figure 3: Plot of v (x) (solid line), Gand R (broken lines) againstx for #= 0.616 at atax rate of 30%.
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7. Aspects of Optimal Taxation

A common feature of second-best modds of taxation and unanployment that is reflected in
real-world policy is the conflict between tax-cutting to boos employment, and the consequent loss
of revenue for provison of puldic goods Only when taxes are Goo highOdoes the conflict
disappear, and tax redudion raise both revenue and employment on the downward-soping section
of the Laffer curve. A surprising result of our model isthat when thevauefundionislargeenough
the conflict also vanishes, and public good expenditure is maximised at the full-employment tax
rate.

To seethis, differentiate (11) logaithmically with respect to thetax and obtain the condition

for govanment expenditure on public goodsto inarease:

13) S g v < @%#)
$#

Clearly this requires that thetax term beless than the revenuemaximisingtax, 1/! , derived above
and of course the tax must be greater than the full-employment tax defined by (12). Unde these
conditionsthere is an interior expenditure-maximising tax at which the inequdity in (13) becomes

an equdity.
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On the other hand, an upward shift of the value fundion can clearly reverse the inequdity

in (13) so tha & becomes a declining fundion of the tax, and tax-redudion raises govenment
expenditure as well as employment, so the optimal tax is then jus the employment-maximising tax.
In paticular, if v(0) satisfies (13) but v(x" (/)) does not, for some level of bargaining power, then
switching to extended barganing shifts the economy from the upward- to the downward-doping
segment of the Laffer curve, and allows furthe Pareto gans from redudng taxes to the full
employment level
It is worth emphasising again tha the vaue fundion can be raised both by extended
barganing and by @egulationd(throughan increase in the parameters " or o, and hence the initial
level of the value fundion). Thoughthe cods of regulation are not moddled here, we next provide
numerica illugrationsof welfare gansfrom tax cuts with a GighOvalue fundion, followed by the
more familiar hump-shaped Laffer curve when thevaluefundion starts at alower initial level.
Figure 4, bdow Busng the parameter values from the second part of numerical example 3
(with extended barganing and small postive employee power), illugdrates the high value case and
shows how public goodsexpenditure varies with the tax rate, separately for the three different
values of x (zero, x*(#) and x*(9). For these paameter values, all tax rates tha give rise to postive

unemployment and non-negative puldic goodsspending are on downward-doping L affer curves.
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Figure 4: Plot of public goodsspending againg thetax rate, for three vauesof X (with / =0.616and " =15).
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Numerical example4: / =04, x,=0.3, "=0.35, #=0.6, $= 0.8, B=0.08.

This numerical example shows how more employee barganing power cannot necessarily
compensate for a lower value fundion due to smaller . As noted already, the lower value of
should be viewed as representing a less regulated labour market, in which there is less of
requirement for employers to care aboutworking conditions While the values chosen for / , X, and
# are all the same as in the previous numerical examples, highe employee barganing power ($=
0.8) and therather unregulated labou market (” = 0.35) combineto yield much lower levels for the
value of work (for given x). Thus v(0) = 0.2162, v(x*(#)) = 0.2355 and v(x*(§) = 0.2548
Meanwhile, the mark-up is much highe than previoudy Bvarying (inversely with x) between 5.23
and 6.17 (rather than modestly either side of unity, asin the previousnumerical examples). With the
value of work being lower, B needsto be set lower (0.08) to prevent unemployment from being too
attractive. Nor do we congder very low tax rates, since these are likely to be assoaated with the

case of full employment.
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Figure 5, bdow, shows that this combinaion of paameter values yield some ranges of tax
rates that are on a upward-doping section of the Laffer curve Bwhere there is a need to trade-off
lower taxes againg less expenditure on public goads Other notable features of Figure 5 are tha the
tax rate which maximises public goods expenditure varies inversely with x; and the Laffer curves
for x = x*(#) and x*( 9 cross over at atax rate of jus over 60% (&= 1.6007) It can also be shown
tha, when the tax rate is chosen to maximise public goodsexpenditure, expected worker utility
varies postively with x Bfrom 0.0989when x = 0 to 0.1043when x = x*( 9, with highea value of
work more than compensating for a wage fall from 0.4933to 0.4186 Profits also vary positively

with x Bfrom 0.3252when x = 0 to 0.3423when x = x*( §.

Figure 5: Plot of public goods spending against the tax rate, for three values of x (with $= 0.8 and * = 0.35).
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The smple modd developed here suggests tha there are important welfare and
employment gans to be had from inditutiond measures tha overcome the non-contractibility of
working conditions General govanment regulation of the labour market is onecomponent, tha on
our interpretation shifts the value fundion upwards but is often oppogd by business with claims
tha it reduces competitiveness. Extending the bargaining power of labour by involvement or
paticipaion in management is the other, complementary, component, which has traditiondly been
even more strongly oppo®d by mog managers defending thar own power and autonony, in spite

of some notable exceptions

The GnacroecononicObenefits of raising the value fundion by appropriate regulation can
be realised as either more employment, or highe unemployment bendfits and hence greater utility
for both employed and unemployed. As our examples show, a large-enoughinitia value v(0), also
allows extendal barganing to make work more attractive than unemployed leisure with the same
income, which in turn puts the economnry on the downward-goping portion of the Laffer curve, so
tha tax redudion then increases both employment and public goodsexpenditure. On the other hand,
if the initia value is too low, then extended barganing, even with strong unions canna

compensate.

Since Adam Smith, economists have looked for @ompensating differentialsOor wage
premiums for less pleasant work. Here we arguein the other direction tha expenditure on raising
job-satisfaction alows a given level of utility to be maintained at a lower wage which in turn
geneates highe employment. As an additiond bonus if the value of work is high enoughinitialy
(dueto appropriate regulation of the labour market), then tax redudion will increase employment

sufficiently to offset lower revenuepe worker and increase expenditure on public goods
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