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fli The analysis provides a new explanation for tcvo widespread prob- 
lems concerning European unemployment policy: the disappointingly 
small effect of marly past reform measures on unemployment and 
the political difficulties in implementing more extensix-e reform pro- 
grammes. We argue that the heart of these problems may be the 
failure of many European governments to implement broad-based 
reform strateges. Our analysis suggests that major unemployment 
policies are characterised by economic complementarities (in the sense that 
the effectiveness of one policy depends on the implementation of 
other policies) and political complementarities (in that the ability to gairi 
political consent for one policy depends on the acceptance of other 
policies). Under these circumstances, incremental, small-scale adjust- 
ments of existing policy packages are doomed to failure. Our analysis 
suggests instead that the European unemployment problem should 
be tackled through broad reforms that exploit the salient economic 
and political complementarities among individual policy measures. H 
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During the past 25 years, employment policies in many European 
countries have mostly failed to address the unemployment problem 
in an adequate way. Policy makers differ on why this has been so. 
Some contend that the problem is due to policy ineffectiueness, 
namely, it is alleged that the a~ailable policy instruments have little 
influence on unemployment. Others believe that unemployment 
policies are pointless, because they merely replace the unemployment 
problem by an inequality problem. And yet others believe that the 
underlying problem is one of policy inactivity, namely, the policy ini- 
tiatives have been too few and too timid. 

All these influential theses, we claim, are myths. Instead, we argue 
that European unemployment policies have been frequently unsuc- 
cessful because governments have generally failed to exploit eco- 
nomic and political complementarities among policy measures. Eco- 
nomic complementa?-ities exist when the effectiveness of one policy de- 
pends on the implementation of other policies. Political complementam'- 
ties arise when the ability to gain political consent for one policy de- 
pends on the implementation of other policies. 

This paper examines the causes and consequences of these com- 
plementarities, investigates the interplay among them, and analyses 
how unemployment policies are to be formulated in this context. 

Various contributions in the economic literature are relevant to 
these concerns. Coe and Snower (1997) identify various sources of 
economic c~m~lementarit ies.~ Some empirical evidence of economic 

* We are deeply indebted to Lars Calmfors, Rertil Holmlund and Assar Lindbeck 
for comments. 

Coe and Snower (1997) examine economic complementarities in a static context. 
This paper, however, shows that the dynamic aspect of the reforms turns out to be 
particularly significant because as implied by the underlying model in Appendix B, 
the appropriate policy strategy can depend heavily on dynamic factors such as 
people's rate-of-time discount and their degree of risk aversion (or, equivalently in 
our model, the elasticity of intertemporal substitution) regarding their consumption 
and work through time. 

Moreover, due to the existence of labour-turnover costs (such as costs of hir- 
ing, training, and firing), employed people generally have far greater chances of 
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complementarities emerged in sel-era1 recent studies.' Several con- 
tributors have examined why a particular political process may yield 
labour market policies associated with excessive unemployment (e.g., 
Saint-Paul, 1993). But so far no attention has been given to how po- 
litical policy complementarities arise alongside the economic ones, 
and what this network of complementarities implies for policj~ mak- 
ing. These important gaps are the subject of this paper. 

In this paper, Section 1 discusses the three myths about unem- 
pioyment policy-making and how our analysis of complementarities 
debunks them. Section 2 constructs a simple framework for thinking 
about economic and political complementarities. Section 3 examines 
how to make policy decisions in the presence of these complemen- 
tarities. And Section 4 examines how political constraints on policy 
change can be overcome through broad-based reform packages that 
take advantage of the existing economic and political complernen- 
tarities among the individual policy measures. 

1. The three myths 

During the past two decades, European unemployment policy has 
been conducted in the shadow of three powerful (although partially 
contradictory) myths. 

1.1. The policy ineffectiveness myth 

The poky inefecectiveness myth---that the available policy instruments are 
ineffective regarding unemployment-is an insidious one. It  diverts 
policy makers from focusing on how to create employment and im- 
plies that their main objective should be to spread the burden of un- 
employment more equally across the working-age population, pri- 
marily through cvorking-time reductions and early retirement 
schemes. The dangers of this policy approach are well known.3 But 

keeping their jobs than unemployed people have of acquiring them. So a policy 
that helps move people from unemploj7ment into employment during one time 
period will influence the unemployment rate in subsequent time periods. This 
means that the long-term effects of complementary policies may be substantially 
larger than their impact effects. This paper attempts to quantify these long-term 
effects for plausible economic parameters. 
2 See Buti et al. (1998), Daveri and Tabellini (1997), and Elmeskov et al. (1998). 
3 It has proved very difficult to implement worksharing and early retirement with- 
out raising non-wage labour costs (particularlj- costs of hiring and training) and 
thereby discouraging firms from creating more jobs. Furthermore, by diminishing 
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beyond that, our analysis suggests that-despite the continued high 
levels of European unemployment in the face of numerous attempts 
at policy reform-the available unemployment policies may well nod 
be inherently ineffecti7-e. The reason is that past reforms have often 
failed to exploit economic complementarities. 

It is easy to see how such complementarities may arise. It is im- 
possible for people to find more work when firms do not provide 
new jobs, and it is impossible for firms to fill their vacancies when 
there is no one looking for them. Thus supply-side labour market 
policies (e.g., job search-promoting measures such as job counselling) 
are complementary with demand-side policies (e.g., measures to 
stimulate investment demand). Furthermore, tax breaks for hiring the 
long-term unemployed (such as those in France or Germany) may be 
ineffective in the presence of generous unemployment benefits, be- 
cause the benefits will discourage the unemployed from taking ad- 
vantage of the tax breaks. Giving employers greater latitude in nego- 
tiating fixed-term contracts (as in Spain) may do little to stimulate 
employment unless the job-security provisions associated with the 
incumbent employees are relaxed Pentolila and Dolado, 1994). Re- 
ducing the magnitude and duration of unemployment benefits may 
have only a limited effect on the employment rate in the presence of 
large incapacity benefits (as in the Netherlands) or high minimum 
wages (as in France). 

In the presence of economic complementarities, individual unem- 
ployment policy measures might look ineffective-but only when the 
overall package of policies is insufficiently broad, i.e., when the pack- 
age covers an insufficiently wide range of policies within a set of eco- 
nomically complementary ones. 

1.2. The unemgloynment-inequality myth 

According to the unemplyment-inequa myth, governments must 
choose between ISVO disagreeable options: a flexible labour market 
bedex-illed by wide income disparities and an inflexible labour market 
crippled by unemployment. The flexible market, where people's 
wages reflect their productivities, is allegedly achieved by reducing job 

the number of people competing for jobs, early retirement may put upward pres- 
sure on wages and thereby 011 prices. Monetary and fiscal authorities may the11 feel 
called upon to dampen inflation through contractionary policies, thus generating 
further unemployment. 
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security, restricting unemployment benefits and welfare entitlements, 
eliminating minimum wages, and bashing the unions. The inflexible 
market, where people's earnings reflect politicians' judgements about 
fairness and social cohesion, is supposedly achieved by the opposite 
policies. The ultimate choice, then, is between unemployment and 
inequality. 

We argue that the unemployment-inequality trade-off should not 
be regarded as an exogenous constraint on policj- making. On the 
contrary, it IS commonly the outcome of unenlightened policies. The 
system of unemployment benefits financed through general taxes is a 
good example. When unemployed people find jobs, their unemploy- 
ment benefits are withdrawn and taxes are imposed on them and 
their employers. Thus this policy discourages the unemployed from 
seeking work and employers from providing it. Within this system, 
reducing unemployment benefits would reduce unemployment, but 
only by making the unemployed worse off relative to the employed. 
What usually gets overlooked is that this unemployment-inequality 
trade-off is the outcome of the policy under consideration, which 
makes it impossible to compensate the unemployed for a decline in 
benefits. As shown in Section 4, a broader set of complementary 
policies would permit such compensation. 

Our analysis suggests that by distributing the incentives to work 
more equally across the working population, it may be possible to 
reduce unemployment and inequality. Economically complementary 
policies have an important role to play in shifting the unemployment- 
inequality trade-off. Narrow packages of reforms (defined as pack- 
ages that do not exploit the existing economic complementarities) are 
generally associated with unnecessarily unfavourable trade-offs be- 
tween unemployment and inequality. In contrast, broader packages 
could relax these disagreeable trade-offs. 

1.3. The inactivity myth 

Ftnally, the inacti@v myth (that European governments have not done 
anything to reduce unemployment) is false, because most European 
countries have been far from inactive on unemployment policy dur- 
ing the 1980s and 1990s. The problem is that the employment policy 
strategies have not, on the whole, focused on exploiting policy com- 
plementarities. But examples of policy activity abound. 

France, whose unemployment continues to hover around 12%, 
implemented various measures to promote employment and stimu- 
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late job searcl~, including reductions in employers' social securiq- 
contributions, subsidies for 1-oung workers and the long-term unem- 
ployed, training programmes and more flexible working-time ar- 
rangements. In addition, the French unemployment benefit system 
was reformed to reduce the duration of unemployment benefits and 
to permit the size of the benefits to fall with their duration. 

Spain, with an unemployment rate that remains stubbornly above 
20°/0, has undertaken an impressive mriety of initiatives during the 
past one and one-half decades. In 1984, Spairl introduced fixed-term 
contracts with low statutory seserance pay. In the early 1990s, the 
Spanish government reduced the magnitude and duration of unem- 
ployment benefits and raised the minimum emploj-merit period that 
creates entitlement to benefits. Since then, regulations limiting labour 
mobility were dismantled, the monopoly of the state employment 
agency was ended, and firms were gven opportunities to opt out of 
some aspects of sectoral wage agreements. In addition, the govern- 
ment introduced apprenticeship wage contracts associated with re- 
muneration below the minimum wage and lorn non-wage labour 
costs. 

Italy, whose unemployment is still stuck at around 12%, has also 
conducted a long list of supply-side reforms over the 1990s. Wage 
indexation (the scala mobile) was abolisl~ed, making wages more flexi - 
bIe in response to labour market pressures. Hiring regulations were 
liberalised and job search programmes were institutkd. 

Belgium, with an unemployment rate of 12.5OI0, tightened unem- 
ployment insurance eligbility requirements for the long-term unem- 
ployed, and for temporary and part-time workers. Wage indexation 
was watered down; tax exemptions were granted for the hiring of 
young workers; and training programmes for the long-term unem- 
ployed were introduced. 

Despite this record, the inactivity myth is not entirely off the 
mark. Although most European countries have witnessed many re- 
forms, these reforms have often been implemented in a partial, 
piecemeal, and timid fashion. Furthermore, European countries that 
have implemented labour market reforms (such as those previously 
discussed) have often retained labour market measures that have 
tended to undercut these reforms. For example, the p r e ~ i o u s l ~ ~  dis- 
cussed French reforms were probably undercut by the maintenance 
of restrictive, minimum-wage legslation. _And the effectireness of 
the Spanish reforms was probably reduced through the maintenance 
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of stringent job-security legslation for incumbent employees in the 
primary sector of the economy (see, for example, Bentolila and Do- 
lado, 1994). With two notable exceptions-the Netherlands and the 
UH<--policj~ changes have typically been introduced one at a time, 
each rationalised on a stand-alone basis rather than as part of a self- 
reinforcing package of complementary policies. 

If many existing labour market measures are economically unde- 
sirable, that is, if they are inefficient and inequitable, why was not 
more comprehensive reform undertaken? This question is a political, 
rather than an economic one. Xihat is it about the democratic politi- 
cal process that has kept man!- European governments from imple- 
menting bolder, more enlightened reforms? 

To shed light on this important issue, we argue that political comple- 
mentarities characterise unemployment. For example, as our analysis 
indicates, the political feasibility of unemployment benefit reform 
(such as reducing the magnitude and duration of unemployment 
benefits) depends on tax reform (such as reducing payroll and in- 
come taxes) and employment promotion policies (such as hiring sub- 
sidies). The reason, we argue, is that single-handed reforms (for ex- 
ample, reducing unemployment benefits without changing any other 
policy instrument) often pit the interests of the employed against 
those of the unemployed, creating political deadlock. Broad (many- 
handed) reforms, by contrast, enable the government to use the effi- 
ciency gains from one reform to compensate the losers from another 
efficiency-promoting reform, and vice versa, thereby breaking the 
political deadlock. 

In the presence of political complementarities, it is not surprising 
that if policy makers consider a narrow portfolio of reforms, then it 
will be politically impossible to implement bold changes in the policy 
instruments under consideration. 

1.4. Debunking the myths 

The upshot of our analysis is that Europe's cardinal policy mistake 
has been to focus on an excessively narrow set of policies, and on 
implementing these policies sequentially rather than in conjunction 
with one another. Labour market reforms have generally not been 
formulated conjointly to exploit a network of self-reinforcing eco- 
nomic and political complementarities. 

Economic complementarities reinforce the political ones, and vice 
versa. In particular, the greater are the economic complementarities, 
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the greater is the payoff from broad reforms, and the greater is the 
government's latitude to break political deadlock through such re- 
forms. Conversely, the easier it is to break political deadlock through 
broad reforms, the more latitude the government has to exploit eco- 
nomic complernentarities among the individual reform measures. 

The combination of economic and political complementarities 
makes a strong case for broad-based reform. In the presence of such 
complementarities, policy makers do not have a choice between 
broad reform (using many policy instruments in conjunction with 
one another) and deep reform (using an individual policy instrument 
intensively). The reason is that deep reform is generally associated 
with unfavourable unemployment-inequality trade-offs, so that less 
unemployment can be achiel-ed only by making some people sipifi- 
cantly better off at the expense of making others significantly worse 
off. Such a course is often politically unacceptable. So when there are 
significant policy complementarities, deficient breadth of reform may 
rule out sufficient depth.4 

We argue that the deficient breadth of much European labour 
market reform during the past tcvo decades has made it politically 
unfeasible to do more than small, incremental, piecemeal adjustments 
of prevailing policy packages. Thus the deficient breadth of reform 
packages has been responsible for their deficient depth, as evidenced 
by the small changes in replacement ratios, duration of unemploy- 
ment benefits, or severance pay requirements in many European 
countries. 

For significant labour market reforms to become politically feasi- 
ble, the unemployment-inequality trade-offs must be relaxed, and 
that becomes achiel-able through broad reform. Broad reform strate- 
ges are not just more effective because of economic complementari- 
ties, but may also permit the implementation of deep reforms 
through the exploitation of political complementarities. 

2. A simple framework for thinking about 
policy complementarities 

To formulate strategies for broad-based policy reform, we need a 
framework for thinking about policy complementarities. To keep the 

It is true that when there is deficient breadth, any increase in breadth often im- 
plies that there is less need for each component of a labour market policy package 
to be implemented as deeply as would othemise have been necessary. 
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framework simple and transparent, we strip labour market activity 
down to essentials. 

Consider a labour market in which workers are either employed or 
unemployed. Each employee has a chance f of becoming fired (and 
joining the unemployment pool), and each unemployed person has a 
chance h of being hired (and joining the ranks of the employed). 
Moreover, the employed and unemployed workers retire at rate d, 
and new workers enter the labour force at the same overall rate, so 
that i l e  aggregate labour suppiy remains constant throug'n time. Fig- 
ure 1 illustrates these transitions between employment and unem- 
ployment, and into and out of the labour force. 

Figure 1. Labour market flows 

New entrants to the 

+ - Unemployed workers 
c--.------- 

Each employed worker recelves an income that consists of the 
wage (w), paid by her employer, minus a tax on wage income, falling 
on the worker. Let t be the tax rate, so that the employee's income is 
w(1 - 4. Moreover, each unemployed worker receives an unemploy- 
ment benefit (b). 

To fix ideas, our analysis of economic and political complemen- 
tarities focuses on the interrelations between the influences of two 
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specific policies on unemployment: unemployment benefit reform 
(namely, reducing b) and tax reform (namely, reducing t).  Let us ex- 
amine how these policies affect the incentives of the employed and 
unemployed 11-orkers. 

2.1. I~~cenrives to work and seek work 

We focus on employees' incentives to work and unemployed people's 
incentives to seek work. An employee? work: e f o d  may be portrayed in 
terms of how she di~~ides time bekeen work and leisure while on the 
job. In each period, the employee decides to spend an amount of 
time, I,, on leisure (where the subscript e stands for employee) and 
the remainder on work. 

Moreox-er, the less effort the employee devotes to her job (i.e., the 
more leisure I, that the employee takes on the job), the greater are her 
chances of getting fired.' So the employee faces an intertemporal 
trade-off. She enjoys leisure, but taking this leisure now raises her 
chances of losing the job in the future, thereby experiencing a drop 
in income. The greater the differential between the employee's in- 
come and the unemployment benefit, the greater the cost of losing 
the job, and consequently the harder the employee will work (i.e., the 
less leisure she xx-ill take). 

Figure 2. lnfluerscing work effort 

Notes.. The gireater is wage income ( ~ ( 1  - 4) relatix-e to the unemployment benefit 
(b), the less leisure the employee takes on the job (and thus greater is the ein- 
ployee's work effort). 

j There are many possible reasons for this phenomenon. For example, the em- 
ployer may find it wortlimhile to promote work incentives by undertaking to fire 
an employee if her productivity falls beneath a specified minimum level. The em- 
ployee's productivity, furthermore, may depend on the amount of time she devotes 
to a-osk, as well as on some random factors (accidents, diseases). So the more lei- 
sure the employee takes on the job, the lower the clia~ice of exceeding the mini- 
mum, acceptable productivity level and thus the greater her chances of being fired. 
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Along similar Pines, an zlnemplyedperson 'J- eforf in seeking work may be 
depicted in terms of how much time he spends looking for a job. In 
each period, the unemployed person spends a fraction of time, Il,, on 
leisure (where the subscript zl stands for unemployed) and the re- 
mainder on job search. 

The less effort the unemployed person devotes to job search (i.e., 
the more leisure I, the unemployed person consumes), the lower are 
his chances of finding a job and thus the lower the chances of getting 
hired. This person aiso faces an intertemporai trade-off. The more 
leisure he takes, the better off he is now, but the worse off he will be 
in the future, for the smaller will be the chances of experiencing a rise 
in income. The greater the differential between the wage income and 
the unemployment benefit, the greater the benefit of finding a job, 
and consequently the harder the unemployed worker will search. 

Figure 3. influencing search effort 

Xote: The greater is wage income (w(1 - t)) relative to the unernplojiment benefit 
(b), the less leisure the u~lernployed worker takes (and thus greater is the unern- 
ployed person's search effort). 

So unemployment benefit reform (reducing 6 )  and tax reform 
(reducing t)  stimulate the incentives to work and seek work, because 
they both widen the differential between the incomes received by 
employed and unemployed people. 

2.2, Incentives to hire and fire 

The firms make the employment dec~s~ons, namely, they determine 
the hir~ng rate (the chances that an unemplojed worker 1s p e n  a 
job) for any gn-en level of search effort (I,) by the unemployed. The 
firms also determine hoa- the firing rate (the chances that an em- 
ployed person loses a job) responds to work effort (4). These deci- 
sions are made so as to maximise profits. 
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Like the workers, the firms face trade-offs. On the one hand, the 
greater the hiring rate is, the greater are the firm's hiring costs. On 
the other hand, the more hirings are made, the greater are their reve- 
nues (from the output produced by the newly hired employees). Re- 
garding firing, firms face explictt firing costs and effort-related costs: 
the greater is the firing rate, the smaller is the gain from work effort 
(because the job may be terminated sooner), and thus the smaller v-ill 
be emploj ees' 11-ork effort. The firm also has benefits from firing: the 
more responsn-e 1s the firlrlg rate to work effort, the greater wtll be 
the work incentn-e. The firms seek to achieve the hire and fire rates 
that maximise their profits, subject to the trade-off5 descrtbed above. 

2.3. Sources of economic complementarities 

In this context, it is easy to see how economic complementarities can 
arise. The following are two major sources. 

Fir~t ,  the most basic complementarity between unemployment 
benefits and taxes arises because t h e j m s '  search)/- ~valberr reinj7orces the 
worke~s'searchforjobs, and vice ueTsa. It is no use to gve the unemployed 
incentk-es to seek jobs (say, by reducing their unemployment bene- 
fits) if firms lack incentives to hire thek  (say, because payroll taxes 
are too high). Conversely, it is no use to give the firms incentives to 
create new jobs if workers lack the incentives to seek them. In this 
way, unemployment benefit reform (promoting search for jobs) is 
complementary to tax reform (promoting search for employees). 

Figure 4 illustrates the economic linkages responsible for this 
complementarit~.. Here the economic complementarities may be 
identified through these causal relations: 
o Knemployment benefit reform (a fall in 6) raises the workers' re- 

ward to job search, which stimulates the amount of search the 
workers do. This, in turn, increases the reward from hiring, for the 
harder the workers search for jobs, the cheaper it is for employers 
to hire them. Thereby unemployment benefit reform gves more 
lei-erage to the influence of tax reform (a fall in 4 in simulating the 
reward to hiring (namely, tax reform stimulates hiring). 

e Furthermore, tax reform raises the reward to hiring, which stimu- 
lates the employers' search for workers. This, in turn, raises the re- 
ward to job search, for tlie harder employers search for workers, 
the more likely will workers' searches be successful. Thereby tax re- 
form increases the effectiveness with which unemployment benefit 
reform stimulates the reward from job searcl~. 
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Figure 4. Economic complementarities operating through the 
interaction between the search for jobs and 

the search for workers 

Second, a complementarity between unemployment benefit reform 
and tax reform arises because emplyees' work ejijrri reiforces employen-' 
retention de~isisions, and vice versa. There is little point to gve employees 
incentives to work hard (say, by reducing unemployment benefits) if 
firms have no intention of retaining them; and on the other side, 
there is little point to gve firms incentises to retain their employees if 
these employees lack incentives to work. Figure 3 illustrates the rele- 
vant causal relations. Now the economic comglernentarities work 
themselves out through these channels: 
@ Unemployment benefit reform raises the workers' reward to work 

effort, which stimulates the employees9 work effort. This, in turn, 
raises the firms' re\-ard from retention, because the harder the em- 
ployees work, the more worthwhile it is for the firms to retain 
them. So unemployment benefit reform increases the effectiveness 
of tax reform in stimulating the firms' reward from retention. 

@ Tax reform increases the reward to employee retention, and thus 
increases the length of employees' job tenure. This, in turn, stdmu- 
lates the reward to working, because the longer emplojees can ex- 
pect to remain employed, the larger is the~r  reward for their work 
effort. In this way, tax reform increases the leverage of unemploy- 
ment benefit reform In st~mulat~ng the reward for work effort. 



These are particularly significant, but by no means the only com- 
plementarities operative in our model. Appendix X contains further 
examples of complementarities." 

Figure IS. Economic complementarities operating through the 
interaction between work effort and the employee retention 

2.4. Assessing economic complemelntasikies 

The total degree of the economic complementarit~es between unem- 
ployment benefit reform and tau reform may be measured by a sta- 
tistic called the '7-oss-ela~tz~zg ofulzemplgmefzt zvzth ?egect to unemplgment 
berzej2r and taxer. This measure indicates how much the responsn-e- 
ness of unemployment to the unemployment benefit IS influenced b~ 
the tau (or equivalently, by how much the responsiveness of unem- 
ployment to the tax is influenced by the unemployment be~lef-it).~ 

Table 2 provides computations of these cross-elasttclt~es for TTari- 
ous levels of unemploymerit benefits and tax rates. These computa- 
tions are based on plausible parameter 1-alues for our model, built on 

6 It is i5-orth noting that, although unemployment benefits are not taxed in our 
model, the coinplementailties described here occur regardless of whetlier such 
taxes are levied. 
7 Specifically, the responsiveness of unemploj-ment to the unemployment benefit 
is computed as the percentage change in the unemployment rate resulting from a 
percentage change in the uneinploj-ment benefit. Then the cross elasticity is die 
percentage change in the abox-e respoi~siveness resulting froin a percentage change 
in the tax. 
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the previously described analytical framework (and specified in Ap- 
pendix B). 

Row 1 of Table 2 describes the baseline position of our model 
economy. Welfare effects of alternative tax-benefit policy combina- 
tions are evaluated relative to this baseline. In column 1, b is given in 
terms of the replacement ratio (the ratio of unemployment benefits 
to the wage). Column 2 gves the tax rate t. Columns 3 and 4 specify 
the elasticity of unemployment with respect to the replacement ratio 
aiid the elasticity of unemployment with respect the tax rate, respec- 
tively. Column 5 shows the cross-elasticities. These economic com- 
plemerltarities are brought into sharp relief in Figure 6, which plots 
cross-elasticities corresponding to a range of tax and benefit values. 

Table 2. The effects of alternative taw-benefit 
policy combinations 

Cross- 

Notes: Basellne parameter values are revlea,ed in Appendlx B. 

a Government budget 
b 

\T;elfai-e of employed 

\Welfare of unemployed 
d 

UnempPoyment rate 

Table 2 and Figure 6 convey a strong message: Fz~st, all the cross- 
elast~cities are posntlve, wh~ch means that the unemployment- 
reduc~ng effect of benefit reform (a fall in b) IS always augmented 
through tax reform (a fall nn t). Se~o-orzd, the cross-elast~cit~es rlse as the 
unemployment benefit and the tax rate me. This means that the 
higher the unemployment benefit and the tax rate, the more benefit 
reform and tax reform remforce one another with respect to unem- 
ployment. In short, the ganns from exploiting the economic comple- 
mentarlties are greatest when tai~es and transfers are highest. 
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Figure 6. Economic complementarities (the cross-elasticity of 
unemp8oyment with respect to benefits and tax) 

Intuitively, when unemployment benefits and taxes are high, the 
resulting deficient reward to job search reinforces the resulting defi- 
cient reward to hiring. Because the deficiencies are large, the rein- 
forcement effects are large as well. Under these circumstances, the 
economic complementarity from reducing unemployment benefits 
and taxes are particularly significant. 

Another reason why the cross-elasticities are high when unem- 
ployment benefits and taxes are high is that high benefits and taxes 
lead to deficient rewards to working and deficient rewards to em- 
ployee retention. Again, these deficiencies reinforce one another, and 
thus the economic complemerltarity from unemployment benefit and 
tax reductions are large when benefits and taxes are high initially. 
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Figure 7.  Unemployment 

Figure 7 illustrates the upshot of these economic complementari- 
ties and shows how the unemployment rate depends on the unem- 
ployment benefit and the tax. Obsen-e that the unemployment rate 
not only rtses with the benefit and the tax; it rises particularly fast 
when the benefit and the tax are increased together. 

3. Policy decision making in the 
presence of complementarities 

The existence of economic complementarities indicates that there 
may be a payoff to setting different policy instruments conjointly, but 
it offers little guidance on how to do so. The reason is that we have 
said nothing so far about whether the government is able to finance 
the previously mentioned complementary policies (for example, not 
all the policies in Table 1 leave the government's budget in balance). 
Furthermore, we have not considered whether the policies are politi- 
cally feasible. (For example, only one of the policies in Table 1 makes 
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both the employed and unemployed people better off, and thus po- 
litical consensus in favour of the other policies may be difficult to 
achieve.) To understand how different policy measures can be used 
in conjunction with one another to achieve a socially desirable and 
politically feasible unemployment rate, it is necessary to consider the 
budgetary and political constraints that governments face. This sec- 
tion provides a simple framework of thought for these issues 

We do so in a sequence of steps. First, we examine the govern- 
ment budget constraint, which describes what combinations of bene- 
fits and taxes the government can afford. Second, we describe the 
status quo of the labour market, i.e., the initial position that the gov- 
ernment seeks to improve. Third, we specify he aim of government 
policy, i.e., its objective in terms of unemployment and inequality. 
Andfoztrfb, we show why this aim may be impossible to achieve be- 
cause of political constraints. In Section 4, we then examine how po- 
litical deadlock can be overcome by broadening the portfolio of pol- 
tcy measures. 

The scenario8 we examine in this section may be termed the 
Franco-German nightmare (where France and Germany are perhaps the 
most prominent, but by no means the only European countries to 
have exhibited these economic symptoms): unemployment is unde- 
sirably high, as are unemployment benefits and taxes, but the gov- 
ernment finds it politically infeasible to do anything about this prob- 
lem. 

3.1. The government budget constraint 

To capture the government's budgetary restrictions in a transparent 
way, let us suppose that the money spent on unemployment benefits 
must be raised through taxes. Figure 8 depicts the government 
budget constraint (GBC) in the context of the previously described 
labour market. 

8 This scenario is generated by the plausible parameter estimates given in Appendix 
B. Of course, different estimates are able to generate different scenarios (as de- 
fined by the relative shapes and positions of the government budget constraint and 
the indifference curves of the employed and unemployed people, described be- 
low). We concentrate on the scenario above because it appears to typify an impor- 
tant problem of policy decision making in Europe. 
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Figure 8. The government budget constraint 

Clearly, when the government makes no transfers, it need not 
raise taxes: so when the unemployment benefit b = 0, then the tax 
rate t = 0 as well. Thus the government budget constraint goes 
through the origin of the figure. 

If the ratio of unemployed people to employed people was con- 
stant, a rise in the unemployment benefit at an unchanged wage must 
be financed by a proportionate rise in the tax rate. But as the unem- 
ployment benefit rises, the number of unemployed people rises rela- 
tive to the number of employed ones. So equal incremental increases 
in the unemployment benefit b require larger and larger incremental 
increases in the tax rate t. This phenomenon is amplified by the fact 
that the increases in the unemployment benefit and tax rate also raise 
unemployment and reduce employment (by reducing the reward to 
work), further raising transfer payment and further eroding the tax 
base.' Consequently, the government budget constraint in the figure 
becomes progressively flatter as the unemployment benefit b rises. 

Eventually, the unemployment benefit reaches a maximum, bmm in 
the figure. Beyond that, further increases in the tax rate (t) reduce the 

9 Naturally, an increase in the unemployment benefit b may also lead to an increase 
in the wage w. This effect inrreases the tax base, enabling the government to keep 
the tax rate lower than it would otherwise have been. In our parameterisation of 
the model in Appendix B, this effect is dominated by the influences outlined in the 
text above. 
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tax base by so much that tax revenues can no longer fund transfers at 
the rate of bmm per head. So the unemployment benefit declines. This 
is the well-known Lafer efect, pictured by the downward-sloping por- 
tion of the government budget constraint in the figure. 

Another useful way of viewing the government budget constraint 
is in terms of tts implications for unemployment benefit reform and 
tax reform. Along the upward-sloping portion of the government 
budget constraint, unemployment benefit reform reinforces tax re- 
form and vice versa: a drop in unemployment benefits permits the 
government to finance a drop in taxes, and vice versa. As result, un- 
employment falls, which enables the government to lower unem- 
ployment benefits and taxes even more, and so on. These successive 
declines in unemployment benefits and taxes may be called the gov- 
ernment budget mzlltz$lier. 

Figure 9. The government budget multiplier 

payments: \1 
A 

Unemployment 
benefit: b \1 ' Unemployment: m 
The larger are the economic complementarities between the two 

policies, the more will a given reduction in unemployment benefits 
and taxes reduce unemployment, and consequently the larger will the 
government budget multiplier be. 
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3.2. The status quo of the labour market 

The status quo position of the labour market may be represented by 
a point on the government budget constraint, such as point I in Fig- 
ure 10 (where I stands for initial position). 

Figure 10. The status quo position 

GBC 

0 
t 

The welfare of the unemployed people at the status quo point 
may be illustrated by the indifference curve IC,, going through 
point I. This indifference curve is the set of points along which the 
unemployed people are equally well off.'' Observe that this indiffer- 
ence curve is upward-sloping: An increase in the unemployment 
benefit b makes the unemployed people better off and an increase in 
the tax rate t makes them worse off (because it reduces their income 
once they become employed). So a rise in the unemployment benefit 
must be offset by a rise in t so that the unemployed remain equally 
well off along the indifference curve. 

The welfare of the employed people at point I may be illustrated 
by the indifference curve Ice,  going through point I. This indiffer- 
ence curve, which is the set of points along which the employed 
people are equally well off, is also upward sloping. A rise in the tax 
rate t makes the employed people worse off (because it reduces their 
income), while a rise in the unemployment benefit b makes them 
better off (because it increases their purchasing power when they be- 
come unemployed). So a rise in the benefit must be counteracted by 

lo For visual ease, this inhfference curve (and the one for employed people) is 
drawn as a straight line, although it is not entirely straight in the numerical model 
of Appendix B. 
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a rise in the tax in order for the employed people to remain equally 
well off along the indifference cun-e. 

The indifference curve of the employed people is steeper than 
that of the unemploj ed. The reason is that the well-be~ng of the un- 
emploj ed is more sensitive to unemplo) ment benefits (y~hich they 
recelre now) than to taxes (which they must pay only once they find 
jobs in the future). Ry the same token, the well-being of the em- 
ployed is more sensitive to taxes (which they pay non) than to un- 
employment benefits (which they would recen-e only if they become 
unemployed in the future). 

The level of unemployment at point I is depicted by the iso- 
unemployment curve I J I ,  describing the set of points along whlch 
unemplojment is the same as at point 1.'' Observe that because a 
rise in the unemploj-ment benefit b raises unemployment, a fall m the 
tax rate t is requlred to keep unemploj-ment constant. So the iso- 
unemployment curve is donnward sloping. The closer an iso- 
unemployment curve lies to the orign (where b = d = O),  the lower 
the level of unemploj-ment (for the lox er is the unemploymerlt bene- 
fit and tax rate). 

We now ask whether, starting from the status quo point I, the 
government can improve people's welfare through unemploj-ment 
benefit and tax reform. 

3.3. Policy decisions and the political process 

Given that the wage, work effort, and job search are outside the gov- 
ernment's direct control, what position could the labour market 
achieve if the political process worked perfectly, that is, if the political 
process would permit the government to set its policy instruments so 
as to maximise the sum of everyone's welfare? We call the resulting 
labour market position the Benthamite position, because it is the politi- 
cal equivalent of Rentham's goal to achieve "the greatest happiness of 
the greatest number." 

In our analysis, Bentl~amite social welfare is a weighted average of 
the welfare of the employed and unemployed people. So the 
Renthamite indifference curve, ICB, is a weighted average of the em- 
ployed and unemployed people's indifference cun-es. It is upward 

11 For visual ease, the iso-unemplojrinent cun-e and the indifference curves are 
depicted as straight lines in the figure, although they are actually cun-ed in the 
inodel underlying the exercise. 
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sloping, because its slope lies between that of the employed and un- 
employed people's indifference cun-es. The Benthamite position is 
pictured by point B in Figure 11. GB depicts the level of unemploy- 
ment in this situation. It is lower than the unemployment in the ini- 
tial situation (U,), because the sum of everyone's welfare is maximised 
at a lower unemployment benefit level and a lower tax rate. 

Figure 11. The best poiiticaliy achievable position 

Let us now shift our attention from the best politically achievable 
position to what may be politically feasible within the democratic po- 
litical process. An influential model of this process is the median 
voter theory, which indicates that if political decisions are taken by 
majority rule, the outcome wiP1 be in accord with the preferences of 
the median voter. Because employed people virtually always outnum- 
ber unemploj~ed people by a large margn, the median voter is gener- 
ally employed. So in the context of our labour market model, the 
median voter theory asserts that the voting process will yield a set of 
policies that make the employed people as well off as possible. 

Figure 12 shows that the highest indifference curve of the em- 
ployed people is the one that just touches the government budget 
constraint, so that point M is the outcome of the majority voting 
process. The line U, depicts unemployment in this equilibrium. 
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Figure 62. The median voter outcome 

GBC 

Observe that point 211 lies beneath point 3 (the Benthamite posi- 
tion) along the go~ernment budget constratnt. After all, point Ad re- 
flects just the employed people's preferences, whereas point B re- 
flects a weighted average of the employed and unemployed people's 
preferences. And the employed people are more In favour of tax re- 
ductions and less in f a ~ ~ o u r  of unemployment benefit increases than 
the unemployed. So the democratic process (via the median voter) 
leads to lower unemployment benefits and taxes-and thus also to 
lower unemployment-than the outcome from a perfectly function- 
Ing political process (the Renthamite position).12 Usuallj one would 
expect employees to prefer less labour market reform than the un- 
employed, but in the case of unemployment benefits, the opposite is 
the case, because a drop in unemployment benefits would permit the 

13 employed people to enjoy tax cuts. 

12 In terns of the geometq~ of the figure above, observe that since the Benthamite 
indifference cun-e is a weighted average of the indifference curves of the em- 
ployed and unemployed people, and since the employed people have the steeper 
indifference curve, the employed people's indifference curve must be steeper than 
the Benthamite indifference curve. Consequently point Mmust lie beneath point B 
along the government budget constraint. 
13 But this does not mean that the democratically determined unemployment bene- 
fits and taxes also turn out to be below their son'aI3i optim~~l levels. Quite on the con- 
trary, the socially optimum point may be expected to lie closer to the origin along 
the budget constraint than both the Benthamite point and the median voter point. 
After all, the unemployed want more than the socially desirable level of unem- 
ployment benefits, since they do not take full account of how these b e n e f i t s i ~ n d  
the associated taxes-reduce the employed people's chances of retaining their jobs. 
And the employed may receive excessive wages in the status quo position of the 
labour market (since employers use wages to stimulate job search and work effort 
and since the employed have market power) and these people do not take full ac- 
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But in practice, it is highly unlikely that governments of the ad- 
vanced, democratic market economies would ride roughshod over 
the interests of a significant minority of the voting constituency, such 
as the unemployed. Such behaviour would offend against a principle 
of liberal democracy, namely, that the majority is allowed to have its 
way only if it does not involve sacrificing a significant minoriqr. This 
principle is not only enshrined in a multitude of political institutions; 
it also seems commonly supported by a majority of voters in these 
countries. The iiiiplicatlon, iii practical terms, is that sizeabie minori- 
ties, such as the unemployed, may in effect be viewed as blocking 
coalitions with regard to policies that hurt them. 

i4ccordingly, in the context of our model, it is reasonable to ex- 
amine a political process in which only those policies are feasible that 
improve the welfare of the employed and the unemployed. As Figure 
13 indicates, the set of policies favoured by the employed people are 
those in the shaded area above their indifference curve IC, and under 
the government budget constraint, while the set of policies favoured 
by the unemployed people are those in the shaded area above their 
indifference cun-e ZC, and under the government budget constraint. 

The problem is that, for the scenario depicted by the Franco- 
German nightmare, these isvo shaded areas do not overlap.14 So there 
is no set ofpolicies that can be passed by the political process. Conse- 
quently, the labour market is stuck at wherever it happens to be ini- 
tially. This phenomenon may be called politicaZ hyste~esis; it helps ex- 
plairl policj- paralysis even in the face of high unemployment. 

count of how these wages discourage employment and thereby reduce the unem- 
ployed people's chances of finding work. So both the employed and unemployed 
may have an incentive to vote for higher unemployment benefits and higher taxes 
than is democratically achievable or even socially desirable. 
l4 In this scenario, as shown in the figure, the indifference curve of the employed 
people (ICJ is steeper than the budget constraint at the status quo point I, whereas 
the indifference curve of the unemployed people (IC,) is flatter. 
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Figure 13. PoBltlca% hysteresis 
Policies favoured by 

the unemoloved 

It is easy to see that all points on the government budget con- 
straint from 0 to point T could represent initial positions character- 
ised by political hysteresis.15 But if the economy's initial position lies 
to the right of point T, this deadlock may be overcome. Such a situa- 
tion might arise in the presence of a severe recession, when the em- 
ployed and the unemployed may want lower urlemployment benefits 
and lower taxes to generate more jobs. At point I' in the Laffer por- 
tion of the government budget constraint in Figure 14, for instance, 
the set of policies favoured by the employed and unemployed people 
are those lying above their respective indifference curves (Ice and ICu 
respectively) and under the gal-ernment budget constraint. Observe 
that nomi there is some overlap between these two areas. Specifically, 
the unemployed people's area lies completely within the employed 
people's area, so that the policies on which both groups could agree 
now lie in the shaded area, called the Paretopos.ribilip set in the figure. 

15 Point T is the point of tangency between the unemployed workers' indifference 
c u i ~ e  and the govenlment budget constraint. 
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Figure 14. Policy making under Laffer conditions 
The Pareto possibility set 

Under these circumstances, the Benthamite policy, at point B, may 
now lie in the Pareto possibility set, as illustrated in Figure 14. So it is 
now politically feasible for the government to move from point I' to 
the Benthamite point, thereby reducing the unemployment rate from 
UI, to UB. But to do so, it must implement unemployment benefit 
reform and tax reform in conjgnction with orze another with the express 
purpose of exploiting the existing political and economic comple- 
mentarities. Both policy instruments must be changed simul~uneous& to 
move toward the social optimum. Piecemeal, uncoordinated re- 
form-in which one policy reform is undertaken at a time-may run 
the risk of failure, because after the first policy instrument has been 
adjusted, the economy may arrive at a position of political hysteresis, 
preventing the second policy instrument from being adjusted as 
well.'"hese considerations set the stage for an analysis of how po- 
litical constraints on economic policy may be overcome. 

4. Overcoming political constraints 
through broad-based reform 

So far, the upshot of our analysis has been bleak: Even if the status 
quo of the labour market is inefficient (due to high unemployment) 
and inequitable (in terms of the welfare of employed versus unem- 
ployed people), it may nevertheless be impossible for the govern- 
ment to implement the appropriate policies because of political con- 

16 Such a policy could involve a (suboptimal) horizontal shift from the Laffer por- 
tion to the upward-sloping portion of the government budget constraint, or it 
might involve temporarily running a budget surplus. 
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straints. Once political hysteresis sets in, the economy may be con- 
demned to perpetuate policies that are not in the interests of society. 

Is there any other way out of this box? Our analysis points to a 
promising answer: broad-based reform. This strategy involves aban- 
doning the traditional approach to unemployment policy making, 
which involves determining the policy instruments on the basis of 
political criteria and then setting the magnitudes of these instruments 
according to specific economic goals. 

This dichotomy between political and economic decisions has in- 
advertently been supported through the mainstream economic 
methodology that takes the set of policy instruments as exogenously 
given and then optimises a policy objective function with respect to 
these instruments. Our analysis suggests that this approach should be 
replaced by a new strategy: first to identify the group of policy in- 
struments whose unemployment effect is characterised by significant 
economic and political complementarities, and then to set these pol- 
icy instruments conjointly so as to exploit these complementarities. 

In short, unemployment policy decisions-concerning the nature 
of the policy instruments and the degree to which these instruments 
are changed-are not to be made in isolation from one another. 
They must be made together, and it is clear why the existence of 
economic and political complementarities calls for such an approach. 
In the presence of economic complementarities, indiridual policy 
initiatives may be ineffectix-e on their own; their true potential cannot 
be assessed unless we explore how their influence can be reinforced 
through other policy initiatives. If the policy measures are imple- 
mented in isolation, there is no assurance that such reinforcement 
will be forthcoming. 

Furthermore, isolated policy initiatives are often a recipe for po- 
litical failure, because each of them on their own has a tendency to 
create winners and losers. If the losers are sufficiently numerous and 
powerful, they will be able to block these initiatives, even if the win- 
ners stand to gain a lot more than the losers stand to lose. Rut if po- 
litically complementary policies are formulated conjointly, then the 
losers from one policy can possibly be compensated by becoming the 
winners of another 

To see how this works, let us examine how the problem of politi- 
cal hysteresis in the precious analysis could be resolved by broaden- 

l7 Bliilder (1987, p. 209fQ provides useful examples of tlxs strategy In the formu- 
lation of US tax pohcg. 
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ing the set of policy instruments so as to exploit further economic 
and political complernentarities. Recall that the political hysteresis 
problem, as depicted in Figure 13, involves a simple conflict of inter- 
est: The government is unable to achieve the socially desirable posi- 
tion by means of tax and benefit reform, because a reduction of un- 
employment benefits and taxes would hurt the unemployed, whereas 
a rise in benefits and taxes would hurt the employeti. Now, however, 
consider irlcludirlg another instrument in the policy package, namely, 
liiriiig vo.u cliers (or tcdii breaks) for Flrrms t]lat :?ire c.urrently .onem- 

ployed people. 
Because such hiring vouchers improve the welfare of the unem- 

ployed, they could compensate the unemployed for a reduction in 
unemployment benefits. But the vouchers may hurt the employees, 
because firms would gain an incentive to replace some of their em- 
ployees with subsidised new recruits. In this case, the employees 
could be compensated for this loss by a reduction in taxes, made 
possible through a reduction in unemployment benefits. 

The political possibilities for policy reform that emerge with the 
expansion of the policy package can be illustrated clearly in terms of 
Pareto possibility sets. Recall that for the previous baseline model (in 
which only unemployment benefit and tax policies are used, as speci- 
fied in Appendix B.4 and illustrated in Figure 13) the Pareto possibil- 
ity set is empty, so that no policy change in politically feasible. 

In the baseline model,18 the replacement ratio (the ratio of unem- 
ployment benefits to the wage) is 0.345, the tax rate is 0.1, and the 
corresponding hire rate is 0.232. 

Now consider what happens to the Pareto possibilitj- set when a 
hiring voucher (financed through reductions in unemployment bene- 
fits and taxes) augments the tax and benefit policies. Specifically, let 
the x-oucher be 0.2, so that the voucher is 17.3% of the wage. This 
broadening of the policy portfolio creates a range of tax-benefit poli- 
cies that improves the welfare of the employed and unemployed peo- 
ple and consequently is politically feasible. The feasible range of poli- 
cies is pictured by the Pareto possibilitj~ set in Figure 15. 

It is important to emphasise that the political gains from broad re- 
form can be reaped only if the reforms are undertaken simzlltuneous~ 
and in cozjunction with one another Suppose that, on the contrary, a gov- 
ernment introduces a hiring voucher without at the same time irn- 

l8 The other parameters are specified in Appendix B. 
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plementing unemploj ment benefit reform and tax reform. Then the 
hirlng vouchers maj reduce unemployment, but once this pohcq has 
been implemented, the political deadlock about any further unem- 
ploj ment benefit reform and tax reform may rernaln. Only through a 
szmultaneous implementation of hlring vouchers, unemployment bene- 
fit reduction, and tax reductlorls can polltical hysteresis be 07-ercome 
and sizeable expansions of the Pareto possib~llty set be full) realised. 

Figure 15. The Pareto possibility set created by 
a hiring voucher 

.35 .36 .37 .38 .39 .4 
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5. Concluding thoughts 

In sum, our analysis provides a possible explanation for two wide- 
spread policy problems in Europe: the disappointingly small unem- 
ployment effect of many past reform measures to stimulate job crea- 
tion and job search, and the political difficulties in implementing 
more extensive reform programmes. We argue that these problems 
arise neither because the considered reform measures are inherently 
ineffective, nor because of the danger that these measures will neces- 
sarily replace European-style unemployment by American-style ine- 
quality. Rather, what may lie at the heart of the difficulty is the failure 
of many European governments to consider the implementation of 
broad-based reform strateges that exploit policy complementarities. 

Complementary policies call for a distinctive approach to policy 
making. When only a small number of unemployment policies (from 
a broader group of complementary policies) is under consideration, it 
may be politically impossible to implement them and, even if they 
were implemented, their influence on unemployment would be small. 
It is only when a broad set of policies is all implemented in conjunc- 
tion with one another that they become politically feasible and eco- 
nomically effective. 

If our analysis captures something significant, then the timid ap- 
proach to policy making may simply not be an option. Incremental, 
small-scale adjustments of existing policy packages may be doomed 
to failure. Perhaps the only way to tackle the European unemploy- 
ment problem is to have the courage to think big and broad. 
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Appendix A. Other sources of complementarities 

The paper deals with isvo prominent economic complementarities, 
concerning the interaction between the workers' search for jobs and 
the employers7 search for workers and between emploj~ees' work ef- 
fort and employers' retention decisions. In this appendix, we con- 
sider two further complementarities, operating intertemporally. 

There is an intertemporal complementarity operating through 
search effort. In the current time period, unemployment benefit re- 
form stimulates the reward to job search and thereby raises current 
search effort. The increase in current search effort, in turn, raises the 
chances of finding a job in the future and thereby stimulates future 
search effort. By how much future search effort will be stimulated 
depends on the tax burden. In this way, unemployment benefit gves 
more leverage to the influence of tax reform on search effort. 

This intertemporal complementarity also works the other way: 
Tax reform stimulates search effort, which increases the chances of 
finding a job in the future, and the resulting stimulus to future search 
effort depends on the level of unemployment benefits. So tax reform 
also gives more leverage to unemployment benefit reform. 

Figure A1 . lntertemporal complementarities operating 
through search effort 

benefit: 

Tax rate: m 
Reward to 

Besides, there is an intertemporal complementarity operating 
through work effort. In the current time period, tax reform stimu- 
lates the reward to working and thereby raises current work effort. 
The increase in current work effort, in turn, raises the employees' 
chances of keeping their jobs in the future and thereby stimulates 
future work effort. By how much future work effort will be stimu- 
lated depends on the level of unemployment benefits (which is the 
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alternative to wage income). In this way, tax reform augments the 
influence of unemployment benefit reform on work effort. 

Conversely, a drop in unemployment benefits stimulates work ef- 
fort, which increases the employees' chances of keeping their jobs in 
the future, and the resulting st~mulus to future work effort depends 
on the tax burden. So unemployment benefit reform also augments 
the unemployment effects of tax reform. 

Figure A2. Intertemporal complemeistarities operating 
through work effort 

benefit: 

Tax rate: L I  

Future work - 
Reward to 
working: Unemployment: 

Although there are further sources of complementarities in our 
model, the previous ones, together with those in the text, are suffi- 
cient to illustrate some salient channels whereby unemployment 
benefit reform and tax reform have complementary effects on un- 
employment. 
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Appendix B. The underlying model 

Our model is a dynamic efficiency-wage model with labour turnover 
in the spirit of Phelps (1994, Ch. 15), incorporating worker search 
and optimising decisions of firms. In this model, unemployed work- 
ers receive unemployment benefits and divide their time between lei- 
sure and job search, whereas employed workers divide their time 
between on-the-job leisure (shirking) and work. The hiring rates de- 
pend on job search intensity (and thus are negatively related to the 
leisure of the unemployed workers) and separation rates depend on 
the effort decisions of the employed workers (and thus are positively 
related to the leisure of the emplojred workers). Workers make their 
search-leisure and work-leisure choices so as to maximise their dis- 
counted lifetime utilities, considering the effects of these choices on 
hiring and firing probabilities. 

Firms know how employees adjust their effort in response to 
higher wages and choose the wage to maximise profits. The firm pays 
the same wage to all workers but, in setting the wage, it supposes that 
its choice of wage does not influence the search effort of unem- 
ployed workers. The underlying assumption is that although the un- 
employed workers know the equilibrium wage offered by all firms, 
they have no information about any individual wage offer that may 
deviate from this equilibrium wage offer. The firm also chooses the 
hire rate optimally. 

Our exposition of the underlying model is organised as follows. 
Section B.l derives the workers' incentives to search and work. Sec- 
tion B.2 covers the worker's decisions. Section B.3 deals with the 
firm's decisions. Finally, Section B.4 reviews the particular parame- 
terisation used to generate the plots and tables in the paper. 

B.1. Incentives to search and work 

We assume that all workers retlre with probability d each period. A 
worker who is unemployed IS hired with probabiltty h; othenvlse, the 
worker will either retlre or be unemployed next period.19 A current 
employee faces a probablllq f of becoming unemployed, a probability 

'"or expositional simplicity, we omit the time subscripts from all endogenous 
variables. The exogenous variables of our model (the retirement rate d, the unem- 
ployment benefit b, the discount factor P, the productivity per worker A, and the 
coefficients a, 4, a, and y) are constants. 
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d of leaving the labour force permanently and a probability 1 -f- dof  
retaining a job2' 

Let I, be the leisure of a worker who is unemployed and h = h(I,) 
be that worker's hiring probabilit)., where h'(l,) <O because greater 
leisure when unemployed implies less search for jobs. Furthermore, 
let u(b,l,) be the worker's current utility and b his unemployment 
benefit. Finally, let V(a) be the present value associated with being 
unemployed, and V(e) be the value of being employed. Then the . . . . 
worker's problem is to make his !eisure dec:s:c;n so as to maximise his 
present value of utility: 

V(a) = max 
I, 

[u ( b , ~ . )  + P [ h ( ~ , ) ~ ( e )  + (1 - h ( i , )  - d ) ~ ( u ) ] ] ,  

where ,!3 is the discount factor. 
The resulting first-order condition is: 

In other words, the marginal utility of leisure must be set equal to the 
discounted margnal hiring propensity (-ph') times the penalty for not 

finding a job (V (e) - V (u)). Because there is diminishing marginal 
utility of leisure, the optimal level of leisure depends inversely on the 
penalty for job loss. 

The decision-making problem of an employed worker may be ex- 
pressed along analogous lines. Let Ie be the leisure of an employed 

worker and f = f(4) be that worker's separation probability, where 
j1(Z,)>O because more leisure when employed implies less effort on 
the job and consequently a greater firing probability. Let w be the 
wage (cost) paid by the firm and t be the tax rate on wage income. 
Then the employed worker's current utility is a(w(1-t),le) and his de- 
cision-making problem is to solve: 

V(e) = max 

20 One alternative convention for probabilities would be to define them concl- 
tional on being alive so that for instance the probability a worker who has been 
employed stays employed is (1 - f)(l - 4 instead of 1 - f- d as in our case. 
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The associated first-order condition is: 

Here, the margnal utility of leisure must be set equal to the dis- 
counted marginal firing propensity (Pf) times the penalty for job loss 

(V (e) - V (zl)). Once again, diminishing margnal utility of leisure im- 
plies that the optimal level of leisure depends inversely on the penalty 
for job loss. 

B.2. The workers' decisions 

To implement the model, we consider a specific functional form for 
the workers' utility, hire, and fire functions. \XTe then examine their 
leisure decisions when unemployed (I,) and employed (I,). Each 
worker faces these hire and fire functions: 

where parameters of the hire and fire functions are chosen by the 
firm (as described below) or determined by technologcal relations. 

Equation (B5) relates the employment probability of an unem- 
ployed worker to his leisure; parameters a and 8 capture how respon- 
sive the employment probability is to decreased leisure (increased 
search). Equation (B6) relates the separation probability of an em- 
ployed worker to his leisure: the parameter @ captures the effect of 
increased leisure (decreased effort) on fire rates. 

For these hiring and firing functions, we derive the worker's lei- 
sure decision when unemployed (I,) and employed (I,). Suppose 
that the unemployed and employed workers have the same instanta- 
neous utility function, 

where c is consumption and I is leisure. The worker is assumed to 
consume all his current income, so that c = b for an unemployed 
worker (where b is the unemployment benefit) and c = w(1- t) for an 
employed worker (where w(1- t) is the take-home pay). This assump- 
tion may be a reasonable approximation for low-wage workers with 
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welfare-state benefits who have negligble saving and do not have 
access to capital markets. 

Given the utility function @7), the hire function (B5), and the fire 
function (B6), the optimality condition (B2) implies that the opti- 
mum interior choice of leisure when unemployed is:" 

Simiiariy, the optlmality condition (B4) implies that optimum inte- 
rior choice of leisure when employed is:22 

These first-order conditions are then substituted back into the 
optimal value equations and a solution for the value function is then 
derived. This optimal value function is substituted into equations (B8) 
and (B9) to yield the optimal leisure decisions 4 and I,. Finally, these 
optimal leisure decisions are substituted into equations (B5) and (B6) 
to determine the equilibrium (optimised) hire and fire rates. 

B.3, The firms9 decisions 

The firm maximises profits gven by the discrete time ~ a m i l t o n i a n : ~ ~  

where E is emploj-ment, A is the productiviq- of a worker, il is the 
shadow value of an extra employee, P is the firm's discount 
T(0,  b, ) are worker acquisition u is the hiring 1-oucher (a fixed 
subsidy per person hired), and b, is the firm's hire rate, which is the 

21 The hire rate in Eq. (B5) must lie between 0 sand 1 - d. This implies that: 

22 The hire rate in Eq. (By) must lie between 0 and 1 - d so that 0 I I, I (1 -d) / $. 
23 Recall that for expositional purposes, we suppressed the time subscripts from 
the endogenous variables of our model. So we express a variable one period in the 
future by subscript +l. 
24 For simplicity, we assume that workers and firms have the same discount factor. 
25 The worker acquisition costs depend on both 0 and 13 to capture the separate 
effects of training workers hired at rate h and the interview costs associated with a 
given choice of 8. 
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number of workers the firm hires divided by its n-orkforce. So, 
h, = h (Ulnr) where U is aggregate unemployment and S is aggre- 
gate employment. The Hamiltonian (B10) IS maximised n-ith respect 
to 8 and subject to the equation of motion: 

We define: p,, = h,, p  and obtain the first-order conditions with 
respect to w, 0 and p,: 

(wage equation) (B 12) 

(hiring equation) (B13) 

p - I p  = (value equation) (B14) 

[ ~ ( l - / , ) - W + h ~ i ' - ~ ( ~ , h ~ ) ] + ( l + h ~ - ~ - d ) ~ + ~  

The term of df/dw considers the effect of changes in the wage on 
employed workers' leisure. But as noted, the firm's wage decision is 
assumed not to affect the leisure decision of the job applicants. 

Finally, the stationary state of our labour market system (B11)- 
(B14) was found numerically. 

B.4. Parameterisation of model 

We let the period of analysis be one quarter. The parameters we ha\-e 
usedare: y= 0.75, P= 0.98, a =  0.94, a =  1.0, d =  0, Q, = 0.5,A = 1.3, 
t = 0.1, and b = 0.4. We have parameterised worker acquisition costs 
as T = 0 '/2. 
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W-e used the NAG routine EO4UCF to calculate the numerical 
solution to our model, gven the parameters above. 

The parameters above yield a reasonable approximation of labour 
market flows in the UI< during the early 1990s. For instance, let us 
define the long-term unemployed to be those unemployed for at least 
a year (4 periods). If the transition rate out of unemployment is a 
constant h, then the steady state proportion of people who are un- 
employed for at least x periods is (1 - h)". So the fraction of the un- 
~ ~ p l ~ y e d  bL A who are long-term unemp!c~~eJ Y = A "  i c  (1 - "/ Durinn 6 the early 
1990s in Britain, roughly 36% of the unemployed have been jobless 
for over a year: (1 - h)4 = 0.36. This suggests that, under our Markov 
assumptions, the baseline hire rate should be 0.2254, which is rea- 
sonably close to our computed equilibrium hire rate of 0.232. 

The wage in our model is 1.16, which implies a replacement ratio 
of 0.345, which is close to that in the GI<. Our separation rate is 
0.026, which corresponds to an average job tenure of roughly ten 
years. 
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