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Incentives and Regional Coordination in Employment Services

Summary

This paper presents a game theoretical model titrtases the trade off between regional
coordination and incentives in the mediation ofmpyed in the Netherlands.

Due to yardstick competition, municipalities hair@hcial incentives to reduce unemployment,
but are not likely to cooperate with each othenawe the scale advantages of a regional labour
market. On the other hand, a regional public emplent service, like the CWI in the
Netherlands, has a higher probability and valumafching, but it lacks the incentives to exert
the optimal mediation effort. The model is calileivith information on vacancies and CWI
clients for the Netherlands, in order to get anr@sgion whether it is optimal to have a public
employment service in the context of this modehally, various institutional settings, like a
privatised employment service and a performancéraonfor the employment office, are
considered.



Contents

1.1

1.2

1.3

21

2.2

2.3

24

3.1

3.2

3.3

3.4

3.5

4.1
4.2
4.3
4.4

Introduction

Employment Services in the Netherlands
Research Question and Methodology
Structure of the Thesis

Literature

Search and Matching Models

Non Cooperative Game Theory
Empirical literature

231 The performance of the PES
2.3.2 Regional labour market
Conclusion

Basic Model

Setup and Assumptions

3.11 Unemployed and vacancies
3.1.2 Meeting and matching

3.1.3 Payoffs

3.1.4 Informational assumptions
3.15 Timing

Sharing versus Keeping

3.2.1 The game

3.2.2 Strategies, equilibrium and welfare
3.2.3 Conclusion

Pooling

331 The common pool

3.3.2 Welfare

Keeping versus Pooling

34.1 Welfare PES and No PES
3.4.2 Effect parameters on choice setup
Conclusion

Model Extensions

Cooperation

Variation in Labour Market Size
Search Costs

Conclusion

Calibration

© © 0o N >~ b

10
12
12
13
14
15
15
15
16
16
17
17
18
18
18
20
21
21
22
23
23
25
30
31
31
32
34
35
37



5.1
5.2

5.3

54

6.1
6.2
6.3

8.1
8.2

Data

Calibration

5.2.1 Length of a period

5.2.2 Offer-acceptance probabilitg) and matching probabilityu] per week
5.2.3 Outflow rate §) and contact rate PE§)(

5.2.4 Offer-acceptance probabilityf and matching probabilityj per period
5.2.5 Value of a left vacancybj

5.2.6 Critical value of contact rate Municipalitieg*]

Sensitivity Analysis of*

5.3.1 The effect of changes in the outflow rate and thetact rate)
5.3.2 The effect of changes in the offer-acceptance poitiba(a)
5.3.3 The effect of cooperation

5.34 The effect of the size of the labour market

Conclusion

Conclusion

Summary

Directions for Future Research

Policy Options

References

Appendix

The Setup without and with a PES

The value ob

43
45
45
45
47
49
53
53
56

43



1.1

Introduction®
Employment Services in the Netherlands

During the last five years the administration ofiabsecurity in the Netherlands has been
changed substantially. The changes are the refswitoonew laws. Firstly, on January 1, 2002
the new social security act SU¥Ntas introduced (see for more information the b8KWI &
CWI"). This act aimed at a more distinctive distiiion of social security activities among
public organisations and employer and employeerosgéions. One of the most notable
features of the new act is the establishment ofiéve public employment service CWI

During the first six months of unemployment the Ch#lps the unemployed finding a job,
mostly by offering mediation services. Most CWIio#fs cover a number of municipalities; in
large cities the CWI office covers only one or pafr municipality. Secondly, the new social
assistance act WWBintroduced in 2004, sets out the organisationfarahcing of social
assistance. Decision-making is decentralised andaipalities receive a fixed amount from the
central government for the payment of the benéefite transfers from the government are
based on yardstick competition. Yardstick compatitielates the performance of a
municipality to other municipalities. Outperformigher municipalities leads to financial
gains, since the lump sum amount is based on #@ge performance of all municipalities.
Municipalities can retain any amounts saved on ypteyment benefits. Therefore, they have a
strong incentive to reduce the number of socidktsmce recipients.

Early evaluations of the WWB show that the increiasselfare benefits is around 2 percent
lower as a result of yardstick competition and mamemployed found a jobSo the financing
structure indeed gives the municipalities an inieento reduce unemployment. Also the SUWI
act has been evaluated recerithithough the situation is better than before titeoduction of
the law, there are still problems in the coordioatbetween the various organisations. In this
thesis | address the lack of coordination in emplegt services between the CWI and the

municipalities.

! This thesis was written during an internship at the CPB Netherlands Bureau for Economic Policy Analysis. | would like
thank my supervisors Paul de Bijl and Pierre Koning from the CPB and Sander Onderstal from the University of Amsterdam
for their critical support and Luuk Buit and Roel van Elk for their help on form and contents. | am grateful to seminar
participants at the CPB and Klaas Beniers from the Ministry of Social Affairs for valuable comments.

2 In Dutch: Structuur Uitvoeringsorganisatie Werk en Inkomen; SUWI

% In Dutch: Centrum voor Werk en Inkomen

“ In Dutch: Wet Werk en Bijstand

® See for example Shleifer (1985)

® See Stegeman and Van Vuren (2006) and Ministerie van Sociale Zaken en Werkgelegenheid (2007)

’ See Ministerie van Sociale Zaken en Werkgelegenheid (2006)
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SUWI & CWI explained

On 1 January, 2002 the new social security act SUWI was introduced. The basic structure is as follows. There are 132
CWI offices in the Netherlands. Most CWI offices cover a number of municipalities, some cover one or part of a
municipality. A benefit applicant goes to the CWI to apply for a benefit. If he meets the requirements, the CWI will
register him. If the applicant is disabled or has worked enough in the past, he is eligible for an unemployment insurance.
The public organisation UWV pays the insurance. If he is not disabled nor has worked enough in the past, he is eligible

for a social assistance benefit. The municipality where he lives pays him the benefit.

During the first six months of unemployment the CWI will help the unemployed to find a job. The help of the CWI takes
the form of extensive mediation: the unemployed can have consults with a CWI worker and he can look into the vacancy
section in the CWI offices and at the website of the CWI. The CWI is responsible for monitoring unemployment benefit
recipients in this period. Most of the unemployed find a job within this period. In the first quarter of 2007 64% of the

unemployed found a job within the first six months of unemployment.?

If the unemployed has not found a job after the first six months, the municipalities or the CWI become responsible for

the employment services. Their support is more intensive and often re-integration into the labour market is necessary.

The central government finances the CWI and UWV. The financing does not depend on their results. Since the
introduction of the new social assistance act in 2004 the amounts the municipalities receive are partly based on their

results.

Multiple organisations perform the mediation taskse CWI mediates, while the
municipalities perform administration tasks andmegration after the first six months of
unemployment. The municipalities have a strongriaia incentive to reduce the number of
unemployed, but the municipalities do not direciiytrol the mediation of the unemployed
during the first six months of unemployment. Whefping unemployed to find a job, the CWI
does not take into account that municipalities dgam the effort of the CWI as there are no
returns to job matches as the municipalities h@bhe. mediation effort of the CWI is lower than
the municipalities would opt for if they were ressible for the mediation task.

A possible solution to this problem is to trangfez mediation task in the first half year of
unemployment to the municipalities as wilFormer state secretary of Social Affairs Rutte

8 See CWI (2007)

9 See Ministerie van Sociale Zaken en Werkgelegenheid (2007b, p.66)

9 In practice, not only the CWI collects vacancies, also municipalities may search for vacancies for their own unemployed in
order to gain from the lower expenditures on social benefits. See Section 6.



proposed this in 2008.Still, although this proposal solves the incengiveblem, it creates
another problem: lack of regional coordinatign.

Regional coordination on the labour market is inb@iatrin the social security system and is
one of the reasons for the creation of the C¥W1f.Since workers and vacancies are
heterogeneous, employers, job seekers and ovezlfing benefit from a labour market which
is larger than the local labour markets. The nunadfeelevant vacancies the CWI has available
is larger than an individual municipality has aale for their own unemployed. Moreover, in
general when there are more vacancies availablerkewcan be matched to a job with better
fitting characteristics. Therefore, the CWI increasillocative efficiency in the labour market.

If the municipalities coordinate their activitieg haring vacancies they found but cannot
match to their own unemployed, they will creategional labour market without the CWI.
However, it is uncertain whether the municipalitigfi share the unused vacancies. Ministerie
van Sociale Zaken en Werkgelegenheid (2007b) qu@otesal civil servant: “There is a tension
between local and regional policies. Good matchéwmires regional policies. [...] There is
competition between municipalities>1f the municipalities do not cooperate, they canno
benefit from the regional labour market. Anothesgibility in the absence of the CWI is that
the municipalities set up a regional employmenicefthemselves. But the municipalities still
have an incentive to favour their own unemployeake municipalities should discipline
themselves in advance by rules that ensure the@amkence of the employment office. This
leads to a comparable principal-agent problem &sdmn the municipalities and the CWI.

From the discussion about the relation betweerCiv and the municipalities a trade off
emerges. At the one hand, in the current situatienrCWI facilitates the formation of a regional
labour market, but it does not have the incenttegsrovide the optimal mediation effort like
the municipalities. On the other hand, the munidipa have financial incentives to reduce
unemployment, but they are unlikely to cooperatfotm a regional labour market. So only one
of two goals can be reached: the CWI has the adgertf coordination; the municipalities
have the advantage of incentives.

The current government wants to “stimulate the CMMV and municipalities to
coordinate their activities and to improve the gyand effectiveness of the services and re-
integration by result agreement$.This should lead to 190 million EUR savings anhuah
the costs of the social security system. This thean contribute to the ongoing discussion
about the design of the social security systemadomalit the role of the CWI in this process.

 see Volkskrant, 13 August 2003

2 Another problem is that small municipalities might not have the skills to perform the mediation task. | do not discuss this
issue in my thesis.

13 See for example Raad voor Werk en Inkomen (2006)

4 See Het Financieele Dagblad, 23 June 2006

5 Ministerie van Sociale Zaken en Werkgelegenheid (2007b, p.67)

*® See www.kabinetsformatie20062007.nl
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1.2

Research Question and Methodology

The previous discussion leads to my research quresti

Given that the WWB act implies that municipalities are lump sum financed, what yields higher
welfare: municipalities providing the employment services or a regional public employment

service doing so?

My research method is to model the effect of inestand coordination on unemployment and
welfare. | split the employment services in twoeggtries: searching for vacancies and the
matching process. My model deals only with seaighind matching activities on the labour
market that make use of the mediation serviceh@Employment office. So | ignore the efforts
of (un-)employed and firms themselves to find eattter.

In my model there are two municipalities which bb#ve one unemployed and in both
jurisdictions one vacancy can be found. | consider setups. In the first setup the
municipalities look for vacancies, try to match tlezancies to their own unemployed and have
to decide whether they want to share vacanciestti@yselves have not used. | show that the
municipalities will not exchange their unused vatas, so the regional labour market will not
function. In the second setup a Public EmploymentiSe (PES), like the CWI, searches for
the vacancies. The PES is less effective in seagdhian the municipalities. This reflects the
proposition that the PES does not have the opfimahtives. The vacancies and unemployed
are pooled and, if possible, matched. The prolglzlimatch will occur is larger in the common
pool than when the municipalities match their unkxyged and vacancies. | find an expression
that shows for what value of the variables the arelievels of the setup with and without a
PES are the same. The optimal setup depends ocemtal parameters: the effectiveness of
search and the effectiveness of matching.

| extend my model in several directions. In thetfextension | consider the effects if the
game is played more than once. Next | consideetfeets when | lift the assumption that the
municipalities have one unemployed and at mostwacancy. Both extensions point to ways to
increase the realism of the model. A first cona@usk that the advantage of the regional labour
market is smaller than predicted in the basic mdaktause both coordination between
municipalities and a larger size of the labour neaikcrease the attractiveness of the setup
where the municipalities perform the mediation thekmselves. In a third extension | include
the costs of searching in the model. Economiesa@gsncrease the attractiveness of a setup
with a PES.

| calibrate my model using information from the Dltstatistical office, from the CWI and
from the literature. This calibration gives an irgsion of the advantage of the PES over the
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municipalities in providing the employment servicsemming from the value of a regional
labour market.

The model can be applied to other economic ishasdescribed in this thesis. For
example the re-integration market for long-termmpéoyed in the Netherlands shows a similar
trade off as in the mediation sector for short-termemployed. The difference is the current
situation: in the re-integration sector the murddiiies are responsible for the employment
services, so the incentives are well aligned. Harethey might not coordinate their activities
regionally. Another application is joint resear@ntres. Firms can save on costs if they set up a
joint research centre, but if there are moral hédipaioblems between the participating firms,
they may not create a joint research centre witlbootdination. On the other hand, an
independent research centre might have lower ineento do research than the firms would
like.

Structure of the Thesis

The remainder of the thesis is organised as folléwsoverview of the relevant literature is
given in Section 2. In Section 0 | develop the niolleSection 4 | consider some extensions to
the basic model. | calibrate the model of Sectiam Section 5. | conclude in Section 6 in

which | also discuss the possibilities for futuesearch and present some policy options.



2.1

Literature

In this section | discuss the literature that iated to my thesis. The model which | develop in
Section 3 builds on concepts from search and magamiodels and non cooperative game
theory. Furthermore, my research is related toditee on the performance of the public
employment service (PES) and active labour marg&ktips and to literature dealing with
issues about the regional labour market. In thitsiee | show what the relation is between my
research and existing literature. In Section Aistuss the search and matching models.
Section 2.2 discusses the role of non cooperativeegtheory in my model. Section 2.3 shows
the place of my research within the literature d@libe performance of the PES and about the
regional labour market. In Section 2.4 | concludd ahow what my model adds to the existing

literature.
Search and Matching Models

My thesis combines search and matching modelsgeithe theory.

Search and matching models examine the matchirgepsoon the labour markétThe
labour market is not seen as an aggregate markaewlorkers and jobs are matched
instantaneously, but as a market where workergabslhave to search for each other and meet
pair-wise to see whether the other is acceptabiles frocess of searching and matching takes
time and therefore causes unemployment. The nuofbaatches on the labour market is
explained by a matching function which relatesribieber of matches to the number of
vacancies and unemployed and to exogenous varifodso in my model the matching
function is a central instrument to explain unempient. The important exogenous variable in
my model is the institutional design of the empl@ymservices. Whether the employment
services are provided by the municipalities or lggional employment office determines both
the number of available vacancies and the effectige of the matching process.

Contrary to standard search and matching modeisdre the behaviour of unemployed and
firms in order to be able to focus on the roleh&f Employment office. This has two
implications. First, my model deals only with paftall search and matching activity on the
labour market. Second, the wage-bargaining progedshe value from matching for workers
and firms are ignored. Only value for the governtigronsidered and the value from
matching results from lower expenditures on weltagaefits. Another difference is that my
model does not seek to explain the job creationjalmdestruction process. Therefore, it takes
the number of vacancies and unemployed as givelikedin most papers on the matching
function, my model uses a discrete time periodaftimited number of unemployed and

" See for an overview on the search and matching models Mortensen and Pissarides (1999)
%8 See for an overview on the literature on the matching function Petrongolo and Pissarides (2001)



2.2

vacancies to allow for precise modelling of the chatg process of the PES and the
municipalities.

Most search and matching models view the workfascomogeneous. These models are
built on the assumption that in the labour markstiigable match is always available, but
unemployed and firms have to search for the m&ome search and matching models like
Pissarides (1979) introduce heterogeneity of warketheir incentives to search. | include the
heterogeneity of workers in a different way. Siitteny model the unemployed do not search
for vacancies, but the employment office or the itipality do so, the heterogeneity of
workers is not reflected in the search processnA3oles and Smith (1998) the heterogeneity
of workers is reflected in the matching processeyltliscuss the matching process from a
marketplace model. Coles and Smith (1998) assuatétfore a meeting takes place, the
unemployed and firms have searched all currenbaptand if the meeting is not a success, they
have to wait until new workers and jobs flow inh@ve a new opportunity of matching. My
model takes an intermediate position between #edstrd search and matching model and the
marketplace model. On the one hand my model differa the standard search and matching
model in the respect that it can be the case fieaetis no suitable match available during the
current period. On the other hand my model diffesen Coles and Smith (1998) in the respect
that unemployed and firms do not search all curoptibns before a meeting so that it is
possible that after a failed meeting another mgeftom among the current stock of
unemployed or firms is successful.

My matching function relates the matching prob&ptido the number of unemployed and
vacancies. These numbers depend on whether therlatarket is considered locally or
regionally, as in Coles and Smith (1996). Howetlee, matching function used in Coles and
Smith (1996) is designed to empirically check thieims to scale in job search, while |
explicitly open the ‘black box’ of the matching fttion by modelling the working of the

matching process and the role of heterogeneitjriwisfand workers.

Non Cooperative Game Theory

I make use of non cooperative game theory, as preddor example in Mas-Colell et al.
(1995). The players in my model are not unemplayefirms, but the PES and the
municipalities. The outcome of my model is the up&yment rate and this outcome depends
on the decisions taken by the municipalities amdRES.

In the following situations | use game theory. #yrsif the municipalities provide the
employment services, the outcome of the matchinggss depends on the choices made by the

10



municipalities and their ability to cooperate. Tretationship between the municipalities takes
the form of a Prisoner’s Dilemnia.

Secondly, principal-agent theory helps to underbthe relationship between the PES and
the municipalities. The municipalities want the PB®Act in their interest by exerting the
optimal level of search effort. However, if drawiog perfect contract is impossible it is a
problem for the municipalities to let the PES acthieir interest. The situation can be compared
to the situation where the government has to desttther to provide a service in-house or to
contract out the service, as discussed in Hait €1897). Hart et al. (1997) show that whether a
service should be provided by a public organisatiohy a private party depends on the
importance of cost innovation and quality innovatié private organisation has the residual
control rights and therefore focuses generallyrtaah on cost reduction which might
deteriorate quality. So privatisation is only opdilnif cost reductions can be limited by contracts
or competition. Keeping the service in-house isrogk if quality innovation is unimportant, if
government procurement is sensitive to corruptiot ik non-contractible cost reductions have
a large negative impact on quality. In my thesestfunicipalities care about both the quality
(regional labour market effect) and the costs (e effect) of the employment services.
However, unlike in Hart et al. (1997) the PES dpex/ide enough quality by facilitating the
regional labour market which leads to a better imatr process. Hart et al.’s (1997) model
differs from mine in the sense that the PES isldipwrganisation which does not care for
profits as a private organisation does. As in léadl. (1997) the public employment office
focuses too less on costs. In general the reldtiprizetween the PES and the municipalities is
not a principal-agent problem in the strict seissgce in my thesis the municipality is not the
principal who can influence the behaviour of theSR#y drawing up a contract, but it is the
central government which decides on a contract thithPES.

In Section 6 | apply principal-agent theory moreedily. The policy option to privatise the
CWI and to auction the license to mediate is reldteth to principal-agent theory and to
auction theory?’ The policy option to write a performance contraith the PES is related to
principal-agent theories as discussed in Hart.€f1807), Martin and Grubb (2001) and Crémer
(1995). Following Hart et al. (1997) writing a pemfhance contract with the PES might shift
the focus of the PES from quality to cost reducti®ased on the evaluation of experiments
with performance contracts for the PES, Martin @rdbb (2001) argue that mechanisms that
introduce incentives for the PES increase the Bffegess of the PES. Using the central result
of Crémer (1995) one can argue that the incentifélse PES to exert effort will be lower if the
municipality knows whether the results of the emyptent services were due to efforts of the
PES or due to factors the PES cannot influence fifldeng of Crémer (1995) is helpful in
deciding which performance indicators should deieenthe payoffs of the PES.

 See e.g. Selten (1978)
% gee for an overview on auction theory Milgrom (2004)
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Finally, the matching function in my model makes o$tools like games in extensive forms.

Empirical literature

The performance of the PES

My thesis asks the question whether the activifabe PES should be performed at a local or
at a regional level. However, a first issue is wieethe activities performed by the PES are
effective at all. In other words, does the PES belgpduce unemployment? This issue has
received considerable attention in the empiridetditure and is part of the literature on the
effectiveness of active labour market policitsMartin and Grubb (2001) report that among all
active labour market policies labour market tragnisubsidised employment in the private
sector and the employment services provided byt#8 can be effective. However, the impact
of the policies depends on the target group aid general small.

The employment services of the PES can be splitvinintensity counselling and high-
intensity monitoring and job search assistance nSelling takes the form of helping
unemployed drawing up a resume and applicatioarlettd informing them how to search for
vacancies. Monitoring means that the PES checkshehthe unemployed exerts enough effort
to find a job. The model | develop in this thegisufses on the job search assistance provided by
the PES. This service consists of help with thectetor suitable vacancies and help with the
application procedure.

Counselling does not have an impact on the jolchesffectiveness of unemployed, as Van
den Berg and Van der Klaauw (2006) show. On therdtand, high-intensity employment
services are effective instruments to increasethiow from unemployment, although in
general the effect is smafl However, if the unemployed make use of the jobceassistance
provided by the PES, this comes at the expens&fainal job search. Furthermore,
Ashenfelter et al. (2005) show that monitoring skarch efforts of unemployment is not
effective and they conclude that job search asgisteemains as the only effective instrument
for the PES to reduce unemployment. The effectissmd the employment services differs for
target groups and to be effective job search asgistneeds to be complemented with other
policies. Still, as Koning (2007) shows, the jolrsa assistance provided by the PES is a cheap
and cost-effective labour market instrument.

The conclusion that appears from the papers opdhfermance of the PES is that the
services offered by the PES, especially intengibesarch assistance, have a small but
significant negative impact on unemployment. Thenefthe value of the PES to society is

% See for an overview on the effectiveness of active labour market policies Martin and Grubb (2001)
% see for example Van Ours (1994), Gorte and Kalb (1994), Gregg and Wadsworth (1996), Dolton and O'Neill (1996) and
Meyer (1995).
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positive. However, the value of the PES as aritirigtn to facilitate the regional labour market

remains unexplored.

Regional labour market

The research question asks whether the employreerites should be provided at a local level
or at a regional level. Therefore, my researclelated to regional labour market theory. Coles
and Smith (1996) argue that if there are consktoirms to scale in the number of unemployed
and firms searching on a local labour market, tmaight increasing returns to scale on the
regional labour market, since the unemployed amdsfican search in the neighbouring market
as well. In other words, the number of matchearigdr if the firms and unemployed search
both locally and in the neighbouring labour markétswever, Coles and Smith (1996) do not
find empirical support for increasing returns talec Does this evidence imply that the regional
labour market has no value? No, because the agpaddoles and Smith (1996) and my
model differ in the definition of the local laboomarket. Coles and Smith (1996) define the
local labour market as a travel-to-work area aruk lfor spill over effects only between the
travel-to-work areas. It makes sense they do natdignificant spill over effects, since by
definition most workers do not travel to work beydadhe borders of their travel-to-work area. In
my model the travel-to-work area is a regional labmarket which consists of local markets. It
is plausible to expect increasing returns to séaleyemployed and firms do not only meet
locally but also within the whole travel-to-workea.

Another spill over effect between adjoining labonarkets is present if the unemployed-
vacancy ratios are different in the labour markBt&da and Profit (1996) and Burgess and
Profit (2001) show that differences in the unempldyacancy ratio between regional labour
markets have an effect on the matching probalslitiehe regional labour markets and on
migration between municipalities. Although Burdadrofit (1996) and Burgess and Profit
(2001) do not explain how the matching probabiktgetermined, the insights of these models
might be helpful in extending my model to accowntdifferences in unemployment rates
between municipalities as discussed in Section 6.

As | have argued, giving the responsibility to poa/the employment services to the
municipalities leads to higher efforts to reducemployment. Giving the mediator task to the
municipalities has other effects as well. Lundinl &kedinger (2006) argue that giving the
responsibility for active labour market policiesth@ municipalities leads to efficiency gains
since the municipalities have first-hand knowledgeut the situation on the labour market.
However, inefficiencies will arise if municipaligeuse their labour market policies to increase
or maintain the population, leading to geographicek-in effects. Although Lundin and
Skedinger (2006) address effects of decentralisatfdhe employment services, they do not go
into the issue of the role of the PES on the regjitabour market.

13
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Conclusion

In this section | have shown how my research iteel to existing theoretical and empirical
literature. Theoretically my thesis builds firsty search and matching models and has the
matching function in common with the search andcimag models. A notable difference with
standard search and matching models is that in ogeirworkers and jobs are heterogeneous.
The second building block is non cooperative gadmeety, in particular principal-agent theory.
The empirical literature firstly shows that in geslghe PES is useful in reducing
unemployment and secondly that there are spill effects between labour markets.

However, as far as | know my thesis is the firstobanalyzes the PES as an institution that
facilitates the regional labour market. My modelas an intuitive story for the differences in
the returns to scale in the matching process betweaegional labour market and a local labour
market. It is complementary to the literature oa thatching function in its attempt to model
the ‘black box’ of the matching process. Next, naper helps to clarify the mechanisms at
work when thinking about how to give incentiveghtose who have the responsibility to

provide the employment services.
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3.1

3.11

Basic Model

In this section | develop a model to evaluate teffave effects of the setups with and without a
public employment service (PES). In Section 1 tdssed the two goals which are relevant in
the discussion about who should provide the empémtraervices. The first goal is creating a
well-functioning regional labour market and the@®at goal is to align incentives and
responsibilities. The setup with a PES reachegdia a well-functioning regional labour
market. The setup without a PES reaches the gadigsfed incentives and responsibilities.
The setup of this section is as follows. Firstlegihe main features and assumptions of the
model in Section 3.1. In Section 3.2 | discusssieip where there is no PES, but where the
municipalities search for vacancies for themseliXext, in Section 3.3 the PES searches for
vacancies. In Section 3.4 | compare both setupsasder the question which of the two

setups yields higher welfare. Section 3.5 concludes
Setup and Assumptions

Consider a model with two municipalities called &d M. The municipalities form a regional
labour market. In Section 3.3 there is also a megitde public employment service. The
municipalities interact in a single period. Munigijties act non-cooperatively and their own

payoff is their sole interest.

Unemployed and vacancies
Both municipalities have one unemployed labellgduM;, i=1,2.

In Section 3.2 the municipalities independentlygfanvacancy with probability, 0<y < 1.

So the number of vacanciescan be 0 or 1. There are four possible situatipns:v,} Of {1,

1}, {1, 0}, {0, 1}, {0, 0} }. The probabilities these events occur are respectivelyy(1-+y), y(1-

y) and (1y)>. The probability that a vacancy is found is calleel contact rate. The contact rate
is exogenous. Municipalities search for vacancidg within their own jurisdiction. Therefore,
the probability a municipality finds a vacancy does depend on the searching of the other
municipality.

In Section 3.3 | introduce a PES that searchethiovacancies. The PES can find at most
two vacancies. Its contact ratenisO <n < 1. So the probabilities the PES finds respectively
two, one and zero vacancies afe2n(1-n) and (1n)> the PES searches for one vacancy in the
jurisdiction of the first municipality and for theecond vacancy in the jurisdiction of the second

municipality.

Assumption 3.10 <7 <y.

15



3.1.2

3.13

Assumption 3.1 states that the PES is at mostfastiek as the municipality in searching for
vacancies. It reflects the proposition that the itipalities have a strong financial incentive to
search for incentives, which the PES lacks. | asstirat this makes the PES less effective in
searching. For example, the civil servants of thmicipalities call firms to ask whether the
firm has a vacancy, while the PES officer waitslunfirm notifies the PES that the firm has a

vacancy.

Meeting and matching

The matching process reflects the value of a redimbour market. | have designed the
matching process in a way that gives the PES aarddge in matching over the municipalities.
Since the matching process is different for thezewith and without a PES, a detailed
description of the matching process is postpone&skidion 3.2 and Section 3.3.

Any meeting between an unemployed and a firm whiaha vacancy will result in a match
with probabilitya, O<a<1. This probability is called the offer-acceptapcebability. The
offer-acceptance probability is smaller than onealbse workers and jobs are heterogeneous.
Not every worker will have the characteristics reed for the job. So not everyone is hired
after a job interview. Instead of explicitly modedi the characteristics of workers and the
requirements of the jobs, | assume there is a foféat-acceptance probability. The term
meeting refers to an unemployed going to a jolritgy. Matching is the term for a successful
meeting: the unemployed is hired. The matching @ssds the process of meeting and
matching.

Payoffs

If an unemployed is not matched to a vacancy aetfieof the period, the municipality has to
pay the unemployed a social assistance benefithhkinormalised at one. If the municipality
has no unemployed left, it does not have to payréamy.

The value of a vacancy which is left at the enthefperiod i, 0 <4 < 1. The value 08 is
larger than zero because the municipality can kkewacancy for a next period. In that period
the municipality might need it for its unemployédidwould then save a benefitis smaller than
one, since it is not certain it can use the vacamd/save a benefit in the next period. It is not
certain because in the next period the municipatiay find another vacancy. If a municipality
has no vacancy left, the value is zero. In thepseiithout a PES, this value is part of the payoff
of the municipality. In the setup with a PES, thewe reasoning holds as well, but now the
PES controls the vacancies. The value is part néige welfare; it does not directly contribute
to the payoffs of the municipalities, since theyra control the vacancies. The PES has no

profit motive so it does not value the unused vagan
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Municipalities do not value a match apart from sheing on benefits nor do they value a match
between their own unemployed and a vacancy froiin tiven jurisdiction more than a match
between their own unemployed and a vacancy fronother municipality.

The payoff is the sum of the cost of the unemplaged the value of the vacancy. For
example, if a municipality has both a vacancy amd@employed left its payoff i$<1). If it
has only an unemployed left, its payoff is -1tlfids neither a vacancy nor an unemployed left
its payoff is 0. Note that-1 < 0: municipalities prefer a success of a megedinove a failure.
Welfare is the sum of the payoffs of both muniditxes and, in the setup without a PES, the
value of the unused vacancies. Expected paydifieipayoff of the outcome multiplied by the
probability the outcome occurs, given the strategiethe municipalities.

3.14 Informational assumptions
The municipalities and the PES ex ante know 1rtmact rate, 2) the matching probability
and 3) the corresponding payoffs. The municipaitiad the PES have full information about
the working of the matching process. The municijgdihave private information about the
number of vacancies they have found, about thaircels made and about the outcome of the
matching process.

3.15 Timing
The exact timing of the game depends on the presefne PES. Therefore, details of the timing
will be given in Section 3.2 and Section 3.3. Tkeeyal timing is as follows.
t = 0: Searching process: Nature determines thebeuwf vacancies and the participants
observe the number of their vacancies.
t = 1: Matching process takes place.
t = 2: Participants receive their payoff.

Table 3.1 Probabilities and symbols

Probability Meaning  Symbol

Contact rate (Municipality) The probability the municipality finds a vacancy

Contact rate (PES) The probability the PES finds a vacancy

Offer-acceptance probability The probability meeting between an unemployed and a firm results in match
Matching probability The probability the matching process results in a match
Outflow rate
Value of left vacancy The value of an unused vacancy in the next period

The probability an unemployed finds a job

xR T Q 5 <
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3.2

3.21

3.2.2

Sharing versus Keeping

In this section | model the setup without a PES: Téntral questions are 1) whether
municipalities will cooperate by sharing vacandlesy themselves cannot use and 2) what level
of welfare cooperation and non-cooperation yietdSection 3.2.1 | describe the game, in
Section 3.2.2 | show that cooperation is not arliégiwum and | conclude in Section 3.2.3.

The game

Before the game starts, when t = 0, Nature draev#tues of yin the way described in

Section 3.1. The municipalities observe the nundf@acancies they have found themselves, v
=0orl,i=1,2.

During t = 1, the matching process takes place.Mthere is no PES, the process consists
of three stages.

In Stage 1 the municipalities try to match the vexgawith their own unemployed, provided
they have found a vacancy. The meeting is a suegiisprobabilitya. For the successful
municipality the game ends and the municipalityerees its payoff. If the meeting is a failure,
the municipality participates in Stage 2. If a nuip@lity has not found a vacancy &v0), it
goes directly to Stage 3.

In Stage 2 the municipality has two choices: 13tare its unused vacancy with the other
municipality which can use the vacancy for its uptayed, or 2) to keep the vacancy for the
next period. If both municipalities have a vacateft; they choose simultaneously.
Municipalities base their choice whether to sharke®p their vacancy on the expected payoffs
of both choices and they will choose the strategictvyields the highest expected payoff. The
game ends at the end of Stage 2, if none of theaipatities has decided to share its vacancy.

In Stage 3 a municipality can use the shared vacafithe other municipality to try to
match it to its own unemployed. The vacancy andnpieyed will meet and this will result in a
match with probability. If the meeting is a failure, the vacancy “retdrtesthe municipality
which has shared it and this municipality receitresvalueb.

Att =2, the game ends and the municipalitiesivectheir payoff, as described in Section
3.1.3.

Figure 8.1 in the appendix shows the game in ekterigrm.

Strategies, equilibrium and welfare

Municipalities base their decision whether to sharaot on the expected payoffs. A dominant
strategy is defined as a municipality’s strictlysbeesponse to any strategy the other
municipality might choosé’

% see Rasmusen (2001)
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Proposition 3.1 In equilibrium the municipalities do not cooperate.

Proof: If a municipality decides to keep its vacancygitgives the value of a kept vacaiacy

for sure. If a municipality shares its vacancyy¢his a chance the other municipality will use it.
In that case the sharing municipality receives alo® from its vacancy. There is also
probability the meeting is not successful or tHeeotmunicipality does not need the shared
vacancy. Then the sharing municipality still reesiwalues. But the expected payoff after
sharing is smaller tha® Therefore, the dominant strategy is to keep tmaucy.

The choice of the second municipality does notierfice the choice of the first
municipality. The first municipality would like thgecond municipality to share, since then the
first municipality has a chance of matching its mpéoyed. But the choice of the second
municipality does not change the ranking of theeexged payoffs of the strategies of the first
municipality.

The municipalities cannot credibly commit themsslt@ share. To show this, suppose the
municipalities agree in advance that they will ghidithey have a vacancy to share. Since the
municipalities choose simultaneously, they canmmiigh a cheating municipality. And since
the expected payoffs of keeping are always highen the payoffs of sharing, it is not in the
interest of the municipality to stick to its promit share.

So for both municipalities not cooperation is tlesthstrategy and in equilibrium the

municipalities will not cooperate.

Since the matching process consists of only ondingebetween unemployed and firm, the
matching probability is equal to the offer-acceptprobability:

NOPES — o

Total expected equilibrium welfare, denotedd§ 7S is:
mNOPES =2y 1-a)(o-1)- (L-y)] (3.1)

This expression has an intuitive interpretation. The lefdhside between the square brackets is
the expected payoff if a municipality has a vacancy and ampioged left at the end of the
game. The probability a municipality finds a vacancy is theéambmatey. The vacancy and
unemployed are left with a probability of (-and if this is the case the payoff 1. If the
municipality has no vacancy and unemployed left the pagdff so this has not to be included.
At the right hand side, the expected payoff isy)X1Fhis is the probability of having found no
vacancy, (1y), times the level of the social assistance benefit (-1) stiheis multiplied by

two, since there are two municipalities.
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3.2.3

Proposition 3.2 Equilibrium welfare is suboptimal .

Proof: Expected welfare if both municipalities share is:
;7NOPES Share _ 5 [yz(l— a)2(5—1)+ y2a2(1— a)(3-1) - (- y)] (3.2)

= pNOPES 4 2[y2(1-a)2(a-a5)+ ya-y)a-a)(@ —aé)]

Rearranging the terms leads to:

ﬂNoPES; Share _ ﬂNoPES =92 [VZ(l_a,)Z(a —0'5)+ y(l— J/) (1_0,) (a, _0,5)]

NoPES, Share _ . NoPES >0

T T

ﬂNo PES; Share > ].[No PES

Proposition 3.3 Expected welfare if one of the municipalities cooperates by sharing its
vacancies and the other municipality keepsits vacanciesis higher than if both agents do not
cooperate, but lower than if both agents cooperate.

Pr oof:

ﬂNOPES,Share& Keep - ﬂNOPES + y2(1_a)2(a,_a5)+ y(l_y) (1_a) (a _O,J)

ﬂNOPES,Share& Keep _ ﬂNOPES - yz(l_a)z(a_a5)+y(l_y) (l_a) (0’-0’(5)

2[y2(1—a)2(a—a5)+y(l—y)(l—a) (@ - ao) ]> v (-a)(a-ad)+y@-y)a-a)(@-ad)>0

7TN0 PES; Share > ITNO PES; Share& Keep > ITNO PES

Going from {Keep, Keep} to {Share, Share} is a Rarenprovement, but, as | said before, the
municipalities will not share. Going from {Keep, &g& to {Keep, Share} or {Share, Keep} is
no Pareto improvement: the “naive” municipality wétmares its vacancy lowers his expected
payoff if he chooses to cooperate. Therefore,igfare level is not attainable either.

Conclusion
In the setup without a PES the municipalities havéecide whether they want to share their

unused vacancies. | have shown that the munidgmliill never share their vacancies. The
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3.3

3.3.1

3.3.1.1

regional labour market does not function and tlselteng welfare is suboptimal. In fact, the
situation where both municipalities have the optimshare their vacancies, is an example of a
prisoner’s dilemma. In Section 3.4 | will compahe welfare of the non-cooperative
equilibrium with the welfare when there is a PESSEction 4.1 | examine the effect on the
equilibrium if the game is played more than once.

Pooling

This section models the current situation in théhidands, where the public employment
service CWI provides the employment services antlitttes the regional labour market. The
PES is a regional institution which collects theasacies and arranges meetings between
unemployed and vacancies. Since the PES poolsttraployed and vacancies, it can arrange
more meetings between unemployed and vacancieghbandividual municipalities. If there
are more meetings the matching probability willHigher. This explains the value of the
regional labour market in my model.

The section is organised as follows. In Section13l3troduce the common pool and in
Section 3.3.2 | calculate welfare.

The common pool

As described in Section 3.1, | assume that in étepswith a PES, the municipalities do not
search for vacancies themselves, but the PES totlee vacancies. Again the maximum
number of vacancies which can be collected is W@ unemployed and vacancies are pooled
and in the next stage the PES randomly assignsriéaployed to the firms with vacancies for
meetings.

Two vacancies

First | discuss the case where the PES has founddeancies. This happens wipnobability
n’. The unemployed can go either both to the sameftir a meeting or both to a different
firm. | assume that the probability of to whichnfithe unemployed is sent is a half, since the
PES is indifferent between the firms.

The probability the meeting is a success, ibut only one unemployed can be matched to a
vacancy. For example, if both unemployed megthe probability pyis matched to yis a(1-0).
The probability neither of them is matched tds/(1-w)%

If the meeting between and the first firm is not successfuj,aan go for a job interview to
the other firm, provided;unas not been matched to that vacancy. Also is¢eend meeting the
probability the meeting is a success with probahbili

The outcome tree in extensive form is shown in
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3.3.1.2

3.3.2

Figure 8.2 in the appendix. | sum the matching philities in all possible situations to find
uPESfor the case the PES has found two vacancielse IPES has found two vacancies the

matching probability is:
1 1
s :1‘5(1‘0')‘5(1‘0/)3 (3.3)

Proposition 3.4 If the PESfinds two vacancies, 5 > pNOPES |

Pr oof:
O<axl

= (1—0')3 <@-a)

= %(1—0)3 < %(1—0')

= %(1—57) +%(l—a)3 <(-a)

:1—%(1—0')—%(1—0')3 >a

PES No PES
= MU=2 > H

So this shows the advantage of the PES. If twon@ea are found, the unemployed can go to
at most two firms for a meeting. If the municipiai provide the employment services they can

arrange only one meeting between their own unenagl@and vacancy only.

One or none vacancies
With probability 21(1-n), the PES finds only one vacancy. Then both uneyeual meet this
vacancy. The probability that is not matched to this vacancy isd}L-This value is the same
as in the setup without a PES. The probability thatvacancy is not filled is (@)?, which is
smaller than in the setup without a PES.

With probability (11)) there are no vacancies found and there is notoimgeet and match.

Welfare

After the matching process, the municipalities pagial assistance benefits to unemployed
who have not found a job. Expected welfare is tira sf the expected payoffs of both
municipalities and of the value of unused vacandiesal expected welfara”=°is the sum of
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3.4

3.4.1

expected welfare if there are two vacancies foifrtiere is one vacancy found and if there are

none found:

7PES =,72(5_1)[(1_a)+ (1- a)3]+ 2/7(1—/7)[6(1—0')2— 2(- a)]— 2(1-n)? (3.4)

Keeping versus Pooling

In Section 3.2 | have shown that without a PESgthed of a regional labour market is not met.

In Section 3.3 | have demonstrated the functiowine common pool. The common pool

gives the PES an advantage over the municipalhigsthe PES is less effective in searching

for vacancies. In this section | show when welfarkigher for the setup with a PES and when
welfare is higher in the setup without a PES. Taédgrmance of the PES compared to the
performance of the municipalities depends on thamaters, especially the contact rate and the
offer-acceptance probability. In Section 3.4.Ir¢tfimake a general comparison between the
welfare levels of the two setups and next | comstauformula to be able to examine the effects
of the parameters on the choice between the sdtu&ction 3.4.2 | interpret the effect of the

parameters on the choice for a setup.

Welfare PES and No PES
In Section 3.2.2 and Section 3.3.2 | found the areltevels for the setup where there is no PES

and where there is a PES. | repeat the expreski&nas

aNoPES = 2 (1-a)(5-1)- (1- )] (3.1)

77 =p?(6-1[6-a)+ -a)° |+ 29l1-0)[ oa- )~ 21- )| -2’ @4

By comparing the outcomes of the formulas | cam@anghe research question whether the
employment service should be provided by the mpaliies or by the PES.
A different representation of the formulas givefirst impression.

Table 3.2

Situation

Welfare - No PES
vo=1 v,=0

Prob. Y 1y
Y (6-1)(1-0) + (5-1)(1-0) (6-1)(1-0) + (-1)
1y -1+ (8-1)(2-a) (-1) + (-1)
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Table 3.3

Situation

V1:1

Welfare - PES
Vo=1 v, =0
Prob. n 1-n
n (3-1)[¥2(1-a)+4(1-0)°] + (B3-1)[¥2(1-0)+¥2(1-0)’] 5(1-a)” -(1-a) - (1-a)
1-n -(1-0) + d(1-a)° - (1-a) (1) + (-1)

Table 3.2 and Table 3.3 show the four situationglwhan occur in the two setups. The main
point is that in every situation {yv,} the welfare of the PES is at least as high asixthkare of
the setup where there is no PES. Let’s show this.

If {v1, vo} ={1, 1}, welfare of the PES is higher than in thetup without a PES, since [%2(1-
0)+%4(10)% < (1-w) and sinced-1)<0.

If {v 1, vo} ={1, O}or {0, 1}, 8(1-0)*-(1-0) - (10) =6-208 +0%5 -2+ >5-0ad -2 +a =
(3-1)(1-w) + (-1).

And if {v, vo} ={0, 0}, the welfare is the same for both setups.

Should we conclude then that it is better to hat*&8&? No. The reason is that if the PES
has a lower contact rate than the municipalities ), the probability is larger to end up in the
situation with the lowest welfare {vv,} = {0, 0} where welfare is -2.

So from these tables the trade off is clearly VsiEither increased welfare from a higher
matching probability if we opt for a PES or incredswvelfare from a higher contract rate if we
choose to have no PES. Which of the two effectaeighs the other depends on the
parameters of the model;y, n & 6. | combine the profit functions in one expression
evaluate the effect of the parameters on the claditiee setup.

Proposition 3.5 Welfare levels for the setup with and without a PES are the same if:

02(6—1)[;(1—a)+;(1—a)3}+n(1—n)[6(1—a)2 - 20-a)]- @-m)? +1

(O-)(@A-a)+1

*

y (3.5)

Pr oof:

].[PES - ”NO PES

/72(5—1)[(1—a)+ (1—a)3]+ 2/7(1—0)[6(1—a)2 -2@-a) ]— 20-n)? =2y(3-D)@A-a)-21-y)
=y[2(6-1)@-a)+2]-2

) - n?@-1|@-a)+ (1—a)3]+ 2/7(1—/7)[5(1—0')2 -2(-a) ]— 20-n)%+2

20-)(@-a)+2

1@-1)| 30-0)+ 3 0-0) | +na-nsa-? - 20- - a-m2 1

|2
(6-D@-a)+1

24



3.4.2

Equation (3.5) shows what valueyoyields the same welfare for the setup with andhoxit
a PES, for given values af 6 andn. This value is calleg*.

No PES

Proposition 3.6 n"=>> 1 ifand only if y<y’.

Proof: Suppose initially = y*. This impliest”®°=z"° 55 Theny decreases. The outflow rate
of the municipalities decreases and the probalitiéy the municipalities have to pay a benefit
is higher. Their expected payoff is lower and wedfen the setup without a PES has decreased:

PE No PE
n ES> gNo PES

Effect parameters on choice setup
Figure 3.1 showsg* as a function ofi. The figure is based on an example whei® 0.6 and
is 0.2. Above the line, welfare is higher withouPBS. The PES has a higher matching
probability, but this does not outweigh its disattege of the lower contact rate. Below the line
welfare is higher with a PES. In this area the RBSa higher matching probability which
outweighs its disadvantage of a lower contact rEte. line is an indifference curve where the
advantages and disadvantage of the two setupsceatend where the welfare levels are the
same. The indifference curve is first upward slgpamd then downward sloping for this
example. As | will show later, this does not hawde the case for all parameter values.

The basic inside is that a PES is only preferabteva the setup without a PES if the
inefficacy in searching is relatively small, irgis close toy.

| discuss the effect of the parametersydm turn.
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Figure 3.1
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The effect of a on y*
To have a clear picture of the effect of the oHieceptance probability on the setup choice,
suppose the contact rates of the PES and the rpaliies are the same and equal to one.

In this case the only difference between the seiftipand without a PES is the working of
the matching process: the common pool yields adrigtatching probability.

The benefits of the common pool are the largestdduies ofx not close to one or zero. This
is the case because of the following. At values cbse to one, the benefits from the PES are
relatively small since the municipalities have ghhimatching probability anyway. At low
values ofu, the advantage of the PES is also relatively smamte the PES is not very helpful
in matching: whether there is a PES or not, thechiaty probability is very low. So for
intermediate values af the effect of the common pool is largest andtitbheve the same
welfare levels in both setups, the contact ratin@fmunicipalities should be substantially larger
than the contact rate of the PES.

Corollary 3.1 If a increases, y* first increases and then decreases, ceteris paribus.

Proof:

n=y=1

dy* _ (5‘1)[% —g(l—a)z— (6-1)@- a)3]
da [(6-1)@-a)+1?

The denominator is always strictly positive. Defthe numerator as N.
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3.4.2.2

If

lim N >0
a-0

lim N<O

a-1

&

d7N<0
da

dy*

then 4 first increases and then decreases.

N =(5-1) B_g(l_a)z_ (5_1)(1_a)3]

lim N=9(1-9)>0

a-0
lim N =1(5-1)<0
a-1 2

&

o =35-1-a)[(5-a-a)+]<0

The effect of non y*
Figure 3.2 shows indifference curves for variousiga ofn with § = 0.2. An increase in the
contact rate of the PES increases the attractigenfes setup with a PES. There is a larger
probability the PES finds a vacancy and a high¢flawu rate. Expected welfare increases
compared to the welfare of the setup without a PiE@refore, the indifference curve shifts up:
to have still the same welfare in both setupsntiicipalities should have a higher contact
rate.

The horizontal indifference curve fgr= 0.8 shows that for some valuesuadnd high
levels ofn, there is no value af for which the welfare without a PES is higher thie welfare
with a PES. In these cases, the advantage of tBecBEin no way be offset by the advantage
of the setup without a PES, since for these pammvelues, the PES has a high contact rate
itself.
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Corollary 3.2 If 7 increases, y* increases

Pr oof:

o 216D B(l—a)+;(1—a)3} +(1-n)[60- 0 - 20| 20-7) 1|60 0 - 20-a)]

dn 1+(1-a)(0-1)

2(6-1)[1-0)+ a-a)]-[50- a2 - 20- a) | }+ 4-n)[500- a2 - 200- a) + 2]
1+(1-a)(0-1)

_nls]a-a)+ a-a - aP|+a- a)- @0 ) (- )| -0 + 20]

1+(1-a)(o-1)

Figure 3.2 The effect of n on y*
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3.4.2.3 The effect of & on y*
Figure 3.3 shows indifference curves for variouluga ofs with n = 0.6. Ifs increases, the
area where it is optimal to have a PES becomedeam@lhy is this the case?

If & increases, the value of an unused vacancy in@e&sBunicipalities have a vacancy,
they are less worried whether the matching proisesgccessful, since the vacancy is more
valuable. For intermediate valuesomfthe difference in matching probability betweee ttvo
setups is the highest. Stated differently, in #tes with a PES, in this region the probability
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one doewot use the vacancy is smallest. And therefore, als@tbbability is smaller that one
can benefit from the increased value from an unwsedncy. So for intermediate valuesupf
an increase in the value of an unused vacancy teaa$arger increase in welfare for the setup
without a PES than for the setup with a PES. Evenlewer contact rate we prefer a setup
without a PES.

If a is close to zero or one, the valueddfardly influences the indifference curve. This is
the case because the matching probabilities fosehgp with and without a PES are almost the

same.

Corollary 3.3 1f 6 increases, y* decreases.

Pr oof:

[0-0a-0)+1] 17 2o-)+ S0P |+ne-na-or’|

o -(1-a)(,,2(5-1)[;(1_a)+;(1_61)3},7(1-,7)[5(1-@2 -z(l-a)]-(l-q)m]

ds [(6-Da-a)+1?
The denominator is strictly positive. So if the remator is strictly negative;* decreases when
§ increases. Denote the numerator by N. Then:

N =[<a_1)(1_a)+1][,,z[;(1_a)+;(1_5,)3}”(1_,7)(1_5,)2}
--a) 201 j0-0)+ 3 0-0)* | sne-mloe-@?-2-a)-a-n)ey
=17\ J-a)+ 3 -a) | +na-n)-a)*(e +2)+ 4-n)*(-a)- (o)
--a) {3+ 5 0-a)? | nl-n)a-aa +2)+a-n)-
P R—

:/70'(1— a') glya -1- a]

:/70'(1— a') a(En —1) —1]

N sna(l—a') 1a'—l] <0
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Figure 3.3
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Conclusion

The main findings from my model are the followirkrst, the municipalities will never share
their vacancies. Second, the answer to the questi@ther welfare is higher in the setup with
or without a PES depends on the values of the peteam The lower the contact rate of the
PES, the lower welfare in the setup with a PES. Bdmefits from the regional labour market
are the largest for intermediate values of theredfeceptance probability. A higher value of an
unused vacancy implies that we more often prefeisgtup without a PES, since the
municipalities are less eager to have their vaeaneiatched.

The next step | take is to extend the model tosmde more realism. This is the topic of the

next section.
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4.1

Model Extensions

In this section | add some elements to the modetldped in Section 0. The extensions should
make the analysis more realistic. The model ofiBe@ is a one-period model. One of the
central conclusions is that the municipalities witt cooperate by sharing their unused
vacancies. In Section 4.1 | investigate whethemntheicipalities will share their unused
vacancies if the game is played more than oncd disguss the effect of multiple interactions
on the choice between the two institutional design$ES or no PES. Another simplification is
that the municipalities have only one unemployed @nmost one vacancy. The value of the
regional labour market depends on this concepbeletion 4.2 | show what the effect of a
larger labour market is on the choice of the sefliqus far | have ignored the costs of
searching. In Section 4.3 | discuss the effecb@ff search costs on the choice of the setup.

Section 4.4 concludes.
Cooperation

While my model is a static model which lasts folyoone period, in reality the employment
services are provided continuously and there isragoing in- and outflow of unemployed. The
guestion arises what will happen to welfare if gfagne is played more than once. The game |
have found in Section 3.2.2 is equivalent to adPeés’s Dilemma. Selten (1978) has shown
that, if the discount factor is sufficiently largean infinitely repeated game, cooperation is a
perfect equilibrium outcome. Such equilibrium canattained for example by a tit-for-tat
strategy. However, eternal cooperation is not thig equilibrium. In fact, any equilibrium
between full cooperation and no cooperation iscanli@rium.

Still, suppose that the municipalities repeat thamg and do not foresee an end to their
interactions and have chosen to cooperate, for pbeabecause the other municipality has a
good reputatio* What will happen to the critical value pfy*?

Proposition 4.1 If municipalities cooperate, y* decreases compared to the situation where the
municipalities do not cooper ate.

Proof: Suppose that initially the valuesiwpfy, a ands are such that”=>=z"°"S According
to Proposition 3.5, it holds that=y*. Then the municipalities start to cooperate. ther given

No PES: Sharg, ;No PES— PES " according to Proposition 3.2. Now we prefer $béup without a

Y,
PES. Following Proposition 3.6, we only prefer sls¢up without a PES jf> y*. Soy* has
decreased.

So the disadvantage of the municipalities is smakgause by sharing unused vacancies the

municipalities create a regional labour marketll,Skie contact rate of the municipalities should

2 Alternatively, the municipalities might sell each other unused vacancies. The conclusion of this section remains the same.
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be higher than the contact rate of the PES to tteveame welfare, since the common pool
yields a better regional labour market than codjmmebetween municipalities: The
municipalities exchange vacancies only if the va@sare left over after their own matching
process, while the PES allocates the vacanciemaltyi over the unemployed.

In short, cooperation by sharing unused vacan@adrcprinciple lead to a regional labour
market. The regional labour market yields more fmascthan if the municipalities do not
cooperate, but still is inferior to the common padlich the PES creates. Figure 4.1 shows the
effect of reputation on the critical valueof

The effect of reputation on y*

No PES

PES

4.2

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Variation in Labour Market Size

In Section 0 | assumed that the municipalities Iathe one unemployed and at most one
vacancy. In reality the municipalities have numaranemployed and vacancies. In this section
| investigate the effect of a larger labour marietthe choice of the setup.

If the municipalities have multiple unemployed trean send their unemployed to more
firms. Similarly, if the firms have many vacanciéis firms can have more meetings with
unemployed. Therefore, to some extent a municip&ditms a common pool on its own. Still,
the PES can always send the unemployed to mors fimem the municipalities. However, the
advantage of the PES over the municipalities dishies for growing numbers of unemployed
and vacancies. Obviously, for some size of the oipality the additional effect of the PES is
negligible and other factors, like the (un-)willimgss of workers to travel far to their work,
dominate the common pool effect.
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So if the number of unemployed is large, the maigigrobabilities of the PES and the
municipalities are almost the same. The value ®RES decreases if the labour market is
larger. The only difference between the PES anadrtheicipalities as mediator is the contact
rate. So if the municipalities have many unemploged vacancies, the employment services
could better be provided by the municipalities,reifehe municipalities have only slightly
higher contact rates than the PES. Figure 4.2 siiosvsffect of the size of the labour market
ony*.

This effect is one of the reasons why in the Né#mgls some CWIs have only one
municipality in their region. These municipalitieee usually large and therefore constitute a
common pool in themselves. The largest cities @Nletherlands have even more than one
CWI. This model predicts that in cases where a mipality is large enough to form a common
pool on its own, it is optimal to give the respdmility of mediation to the municipalitie’s.

The effect of the size of the labour market on y*

No PES

l

0 more unemployed

g

Y 0.5 4

0.4 -

0.3 4

0.2 4

0.1 4

PES

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Another issue in this context is if the two mundalifies are of unequal size. Suppose one
municipality has more unemployed and vacancies thamther. Because of diminishing
marginal returns to scale the increase in the niraggbrobability for the large municipality is
smaller than for the small municipality. Therefaditee large municipality is less interested in the
common pool than the small municipality. For thegéamunicipality the critical value gfis

% |n some municipalities the responsibility of mediation are - more or less - shared with the municipalities. For example in
Amsterdam, the PES shares the responsibility of job mediation with the municipalities by close cooperation in one building.
Unemployed have contact with only consultant who decides on behalf of both the PES and the municipalities. (See Trouw,
15 August 2007)
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4.3

smaller than for the small municipality. The effeatwelfare is ambiguous, since the situation
with labour markets of equal size is not comparablthe situation where the labour markets

are of unequal size.
Search Costs

Until now, | have assumed that searching for vaieans costless. In this section | extend the
model by introducing fixed search costs. Fixed geaosts could consist of a department which
searches for vacancies. | only consider the fixaadch costs. Those costs do not depend on the
intensity of search after the search departmeptiisn place. Still, ex ante the costs of
searching for two vacancies are higher than thesdos searching for only one vacancy.
Therefore the costs for the PES, which searchesvimvacancies, are higher than for the
individual municipalities. However, it is reasonaldd expect economies of scale: the cost of
one searching department searching for two vacargigmaller than the costs of two
departments searching both for one vacancy. This obshe searching department for, M
=1,2 [the PES] is denoted by [C]. So G < C < 2G. Parameters with subscript ¢c denote
parameters based on the model with search costslet:

The analysis is similar as in Section 3.4, but hewbtract the fixed costs from the profit

functions:

s =/72(6—1)[(1—a)+(1—a)3]+2/7(1—/7)[6(1—a)2— 20-a)|-2a-n)3-C
mPES = 2y(6-1) (- a) - 2(- y) - 2C;

. ”cPES - ﬂé\lo PES

26-9|a-a)+@-a)]r2na-n|s a- 2 20-m)]-20-n2-c=2p6-na-m -20-n -2

=y[2(6-)@-a)+2]-2-2¢

| n2e-3)] S0-a)r La-af [ana-mloa- ool aenTa gl
Ve = G-1a-a)+1 T e-Dl-a)+1

c -Ltc
2

*: *+
Ve =V (O-D@-a)+1

Proposition 4.2 If there are economies of scale, y*; > y*

Pr oof:
* * CI _%C
o=V

O0-H@-a)+1
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If there are economies to scale:

2Ci >C o Ci —%C>O

c-Ltc
=2 >0
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So the indifference curve shifts upward, as FiguBshows. The introduction of fixed search
costs implies that there are more cases where ngadfathe PES is higher than the welfare
without the PES. The change in the indifference/edirom the setup without a PES to the setup
with a PES is smaller for larger valuesoodinds, since then the denominator increases.

The conclusion of this section is that if there @cenomies of scale welfare of the PES
increases compared to the setup without a PESclSeasts may rise if the responsibility for
the employment services is transferred from the REBe municipalities.

The effect of fixed search costs on y*

No PES

PES

4.4
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Conclusion

In this section | have considered three extensidhs.first extension showed that if the
municipalities interact more than once, cooperatietween the municipalities will make the
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setup without a PES becomes more attractive. Iise¢bend extension | argued that the
advantage of the PES is smaller if the municipgaditiave more unemployed and vacancies,
since the municipalities form a regional labour kedron their own. The last extension showed
that in the presence of economies of scale, tHasion of search costs in the model will lead to
higher welfare for the setup with a PES relativéhi setup without a PES, since the PES
avoids duplication of search costs.
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5.1

Calibration

In this section | calibrate my model of SectiorirOthat section | found an expression, Equation
(3.5), which compares the welfare levels of thegetith and without a PES. In this section |
estimate the variables of this expression to havienpression of the size of the regional labour
market effect. By using various data sources ananpyementing some of the extensions of
Section 4 | can check for the sensitivity of thedictions to various changes in the model and
the data.

Ideally, | would like to calculate the value of tbentact rate of the municipalities for which
the welfare levels in both setups are the safh@nd compare it to an estimate of the actual
contact rate of the municipalitieg, If y is larger thary*, the model predicts that the setup
where the municipalities search for vacancies giéldher welfare than the setup where there is
a PES. Ify is smaller than* the reverse holds. At present the municipalitesnot structurally
search for vacancies, gas an unknown, hypothetical value. What | cangloalculate* and
compare it to the contact rate of the PESThis gives an estimate of the magnitude of the
regional labour market advantage of the PES amgluelhow much more effective in searching
for vacancies the municipalities should be to dftee regional labour market advantage of the
PES.

The outline of this section is as follows. In Sentb.1 | introduce the data sources. In
Section 5.2 | estimate the variables$ andn and determine the value ¢f In Section 5.3 |
perform robustness checks and implement some axtansions of Section 4. Section 5.4
concludes.

Data

Lindeboom and Van Ours (1997) give an estimatdefffer-acceptance probability for
unemployed who use the Dutch employment office yTdefine the offer-acceptance
probability as “the probability that a contact tsiinto a match® This offer-acceptance
probability is equivalent to the offer-acceptancebability o used in the model of Section 0,
where | defined: as the probability that a meeting between an uteyed and a firm that has a
vacancy will result in a match. Therefore, | use tiffer-acceptance probability of Lindeboom
and Van Ours (1997) as an estimateofor

The Dutch Statistics Office CBS provides informatmn vacancies in the Netherlands on its
online databas¥.| use quarterly information about the number afarzcies over the period
1997 to 2006 to determine the outflow rate. Moreere data are based on a different estimation

method and are therefore excluded.

% Lindeboom and Van Ours (1997, p. 92)
" see statline.cbs.nl
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5.2.2

CWI (2006) shows statistics about the durationazfancies. Based on these statistics and on
the information on the CWI website | calculate begth of a period in my model. The

statistics are based on the situation in 2006.
Calibration

In this section | calibrate Equation (3.5). | repibés equation below.

/72(5—1){;(1—a)+;(1—a)3}+/7(1—/7)[5(1—a)2 -20-a)|-@a-n)?+1
(0-D@1-a)+1

(3.5)

y =

The three unknown variables arex ands. The variables will be estimated in Sections 5ta.
5.2.5. | estimate the variables first on a weeldgib and then on the basis of one period. First |

establish the length of period in Section 5.2.1.

Length of a period
In Section 0 | assumed that a vacancy which isisetl during the current period can be kept
until the next period. Then it can be used in tlaaming process once again. If the meeting
does not result in a match in the second periadethployer withdraws the vacancy after the
second period. So a vacancy can remain unfilleéfonost two periods. According to the
information on the website of the CWI about 6% Ibf/acancies were not filled after three
months over the period 2003-2004. So an approximaif the length of a period is half a
guarter of a year or 6.5 weeks.

In the following, variables based on a period afeek are denoted by subscnptwhile
variables based on a period of 6.5 weeks do nat hasubscript.

Offer-acceptance probability (a) and matching probability (u) per week

The offer-acceptance probabiliyis drawn from Lindeboom and Van Ours (1997, p.9he
offer-acceptance probability for an unemployed9s8% per week if he or she makes use of the
PES. The weekly offer-acceptance probability is:

oy = 0.2982

So almost 30% of all meetings between an unemplapeda firm results in a match.

According to the model of Section 0 without a PES tinemployed has at most one
meeting. Given that there will be a meeting betwaenemployed and a firm, the matching
probability u,, is for both unemployed and firm equal the offeceqatance probability, about
30%.
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5.2.3

If there is a PES, more than one meeting is passitiie matching probability in the setup with
a PES ig1 = 1 - ¥(1e) - ¥2(1)% This probability is based on the case where &8 Ras
found two vacancies, which is not necessarily #gedn my model. Still | can use this
probability, since in practice the PES will alwdiygl more than one vacancy and therefore the
unemployed can go to more than one meeting. Thehimat probability should be seen as a
construct to model the advantage of the common.pool

The matching probability per week is:

Uy = 1—%(1—aw)—%(1—aw)3:1—%(1— 0.2982)—%(1— 0.2982)3= 0.47627

So if there is a PES, the probability that a vagasdilled or an unemployed finds a job, given
that a vacancy is found, is about 47.6% per week.

Outflow rate (x) and contact rate PES (n)
The outflow rate is defined as the product of thetact rate and the matching probability:

X=uln

| estimaten by using an estimate gfand the value af,, from Section 5.2.2. The reason | do
not directly estimatq is that information on the outflow rate is readilyailable, while the
contact rate would have to be constructed by redatie number of vacancies found to the
number of unemployed. Although both numbers ardaa the data it is difficult to determine
the relevant number of unemployed. Questions liRe: long-term unemployed also make use
of the vacancies of the PES?” and “What proportibthe long-term unemployed makes use of
the vacancies of the services of the PES?” arediffto answer. Moreover, whereas
information about the outflow rate is available foultiple periods, information about the
contact rate is available for only one period.

The outflow rate is calculated by dividing the nwenbf filled vacancies by the number of
stock and new vacancies:

_ filled vacancies
stockanc new vacancie

The data on filled vacancies include also withdraaocancies. According to CWI (2006), 12%
of all vacancies are withdrawn. So the numberltddivacancies is 88% of the number in the
database of the CBS. | calculgtéor every quarter from the first quarter of 1991tilithe end

of 2006. | average the outflow rate to controllioisiness cycle fluctuations. The outflow rate is
0.5102: about 51% of the unemployed finds a joliwia quarter and about 51% of the
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vacancies are filled within a quarter. The outfl@atey is 35.7% per period and the weekly
outflow ratey, is 5.5%%®

As a check | exclude the years 1997 and 1998. €hesy1999 to 2006 form more or less
one complete business cycle. Then the outflowfedleto 0.5033, so leaving the years 1997
and 1998 does not affect the results much.

Since the matching probability is based on a tieogl of a week and cannot be
extrapolated to a period of 6.5 weeks without aggittonal assumptions about the number of
meetings, | first calculate a weekly contact rate.

0.0549
N =2 =

= =0.115
Uy 04763

So the PES finds a vacancy during a period of &weéth 11.5% chance and during a period of
6.5 weeks the contact rate of the PES is:

n =0527

Offer-acceptance probability (a) and matching probability (4) per period
Using the outflow rate and contact rate per peria@lculate the matching probability based on
a period of 6.5 weeks.

0.357
0.527

=0.677

p=4=
n

= a =0.4879

So almost half of all meetings between an unemplaya a firm results in match. At first
sight, it might seem strange that the offer-acasg@agrobability per period of 6.5 weeks is
larger than the weekly offer-acceptance probabiltyer a longer period, more meetings
between firms and unemployed are possible. So angdwexpect that the probability a meeting
is successful is lower. However, my model is natigieed to accommodate for multiple
meetings. The matching probability per 6.5 weekstrbe larger than the weekly matching
probability. Therefore, the offer-acceptance praligiper 6.5 weeks has to be larger than the
weekly offer-acceptance probability. An intuitivepdanation is that, if there multiple meetings,
the probability that an unemployed fits a job ig&x and therefore the offer-acceptance
probability is larger as well.

% The probabilities are calculated with survival analysis. The probability a vacancy is found or the probability that there is a
match in the 1/ t portion of the original length of the period is: In (1-p) / -t, where p is the probability over the whole period.
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5.25 Value of a left vacancy ()
& is defined as the value of an unused vacancy epdriis on the probability the unused
vacancy is of use in the next period. This valuencd be observed in any dataset. Therefore, |
have to solvé endogenously. | do this by calculating the proliigtthe vacancy is of use in
the next period. In Section 8.2 of the Appendikdw this calculation. The estimate for the

value ofé is:

d=na(l-a)+Q1-n)a

Usinga = 0.488 andy = 0.527,6 = 0.3624. Intuitively this value implies that teas about 36%
chance the unused vacancy can be used to saveabassistance benefit in the next period.

5.2.6 Critical value of contact rate Municipalities (y*)
Usinga = 0.488 = 0.527 and = 0.362, | can calculatg:

*

02(5—1>E(1—a)+;(1—a)3}+n<1—n)[5<1—a>2 -20-a)|-a-n)?+1
y =

(0-H(@-a)+1

(3.5)

=0.7242

According to my model, when the contact rate of RIS is 52.7%, the municipalities should
have a contact rate of at least 72.4% to offseath@ntage of the PES. My model predicts that
the municipalities should be about 37% more eféeciin searching for vacancies than the PES
to yield the same welfare in both setups.

5.3 Sensitivity Analysis of y*

The outcome of the calibration in Section 5.2 magehd on the data used. Therefore, | use
different data sources (Section 5.3.1 and Secti8r2band the extensions from Section 4
(Section 5.3.3 and Section 5.3.4) to check forstingsitivity ofy*. The main finding of this
section is that the percentage difference fourttiéncalibration of the basic model is not
sensitive to changes in the data sources. Thesibe labour market, though influences the
effect substantially.

53.1 The effect of changes in the outflow rate and the contact rate (n)
In calculating the outflow rate, | did not distirgh between the various channels used for
mediating unemployed. However, in reality the C@/hot involved in all matches. If the
outflow rate of the CWI differs from the averagaisthas an influence on the contact rate.
Therefore, | use information about the effectivenethe CWI to see what happengto
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Lindeboom and Van Ours (1997) present in their papeontact raté’ The contact rate they
have found for the PES is 2.5% per week, whiclvger than 11.5% per week found in Section
5.2.3. A weekly contact rate of 2.5% is equivakend contact rate of 15.0% per 6.5 weeks
compared to 52.7% in Section 5.2.3. Using 0.025 and = 0.2982, the resulting weekly
outflow rate would be around 1.2%, which is noaatordance with the observed outflow rates.
Either the contact rate or the matching probabbi#ged on the data of Lindeboom and Van
Ours is too low. So using the direct measure orctrgact rate from Lindeboom and Van Ours
(1997) does not give a satisfying result nor dogé/e a reason not to continue with the contact
rate found in Section 5.2.3. An explanation for lineer outflow rates found on the basis of the
data of Lindeboom and Van Ours is that the laboarket situation in the period on which their
data is based in different from the current labmarket situation: unemployment was much
higher in the 1980s and the early 1990s. Still,prcentage difference betwegrandn has

not changed much: now it is about 45%.

The effect of changes in the offer-acceptance probability (a)

Suppose that the unemployed in the municipalitegelsuch characteristics that it is difficult to
match them or that the vacancies require skills ahdy few unemployed have. This implies
that the offer-acceptance probability falls. Wheathie effect of a fall i ony*?

Reducinga - and changing consequendlyandn, since these variables are basediemloes
not change the relative gap betwe&mandn much. For example, a decrease ifnom 0.2982
to 0.2 decreases the percentage difference betyeserdn only from 37% to 36%.

This result supports the finding in Section 3.4, 2vhere | have proven that the
attractiveness of the PES decreasesdécreases from an intermediate value. So, iniameg
where the municipalities face a more problematitcimag situation, the attractiveness of the
PES increases. The PES is better equipped to eparatlabour market where there is a

mismatch between unemployed and vacancies.

The effect of cooperation

In using the equation far* | compared the welfare level in the setup witRES with the
welfare level in the setup where the municipalipesvide the employment service but do not
cooperate. What happens to the percentage diffefesioveen* andn if the municipalities
cooperate by sharing their unused vacancies?

Equation (3.2) and Equation (3.4) are the expressior welfare in the setup without a PES
where the municipalities cooperate and welfardnendetup with a PES, respectively. By
plugging in the equation fof* the values of the variables from Section 5.2ndfthat fory* =
0.62 the welfare levels are the same. This imgipgrcentage difference betweérandn of
about 18% compared to 37% if the municipalitiesxdbcooperate.

% |indeboom and Van Ours (1997, p.97)
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So if the municipalities share their unused vagsdihe municipalities do not have to be 37%
more effective in searching for vacancies, but dié%o in order to yield equal welfare in both
setups. The reason is that the municipalities eap part of the benefits of the regional labour
market.

5.34 The effect of the size of the labour market
As explained in Section 4.2, if the municipalitesve many unemployed and vacancies, they
form a regional labour market in themselves. Thaeeefit is important to note that the
advantage of the common pool, which was estimatdxtaround 37% in Section 5.2, is
smaller for larger municipalities. Large municigiglé can gain from multiple meetings and a
higher matching probability just as the PES carfatt, the 37% estimate is based on a model
with only two unemployed and vacancies. Since alityethere is no municipality with such a
small labour market, this estimate should be regguas an upper limit of the advantage of the
PES. The exact difference between the advantatieeafommon pool for the PES and for the
municipalities depends on the size of the labouketan the municipalities.
5.4 Conclusion
In this section | have illustrated how to calibrte model in Section 0. The calibration is a
first, back-of-the-envelope calculation of the atege of the PES which stems from its
regional labour market function. Comparing the ealof contact rates of the PES and the
municipalities,n andy*, found in the different analyses gives an impi@s®f the value of the
regional labour market. Table 5.1 gives an overview
Table 5.1 Values for n, y* and the percentage difference
n y* Percentage difference
Basic 0.53 0.72 37.3
Only 1999-2006 data 0.52 0.72 37.5
Contact rate from Lindeboom and Van Ours 0.15 0.22 44.5
Larger labour market 0.53 between 0.53 and 0.72 between 0 and 37.3
Smaller a 0.65 0.88 35.9
Cooperation 0.53 0.62 17.9

My calibration indicates that the advantage ofRIES is substantial: about 37%. So the
regional labour market, formed by the PES, yield%3nore matches than if the municipalities
provide the employment services.

What stands out from the various calibrations & the percentage difference is rather
stable round 37%. Only if the municipalities coaderby sharing their vacancies the advantage
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of the PES is about half of the advantage comparé¢ite case where the municipalities do not
cooperate.

This result of the calibration should be interpdetéth care. The aim is not to give a
framework on which policymakers can decide, butetyeto give an impression of the
usefulness of the model and of the size of thectfferhich | have modelled by means of a
back-of-the-envelope calibration. The model dealy with a part of the discussion about the
social security system in the Netherlands. Furtleeemsince the calibration tries to bridge the
gap between the real world and a stylised modeddas simplifying assumptions, the
reliability of the prediction cannot be assuredheiit econometric tests. A question which still
has to be answered is the precise effect of tleeddithe labour market. If the municipalities
have many unemployed and vacancies, the munidgsafitrm a regional labour market on
their own and the presumed advantage of the PESlly disappears. In this respect the 37%
estimate of the value of a regional labour markeiutd be seen as an upper limit.
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6.1

6.2

Conclusion

Summary

In this thesis | have studied one of the dilemmathé current organisation of the social
security system in the Netherlands. On the one jhhedoublic employment office CWI
facilitates the regional labour market, but it Inasstrong incentives to exert the optimal
mediation effort. On the other hand, municipalifi@se incentives to reduce unemployment,
but without a regional employment office the mupaities may not coordinate their mediation
efforts and the regional labour market may not fiomc Therefore, there is a trade off between
incentives and coordination - the central quedtieimg whether mediation by the municipalities
or by the CWI will lead to higher welfare.

Although there is a substantial body of literatareincentives and decentralisation and on
search and matching models, this thesis is thegaper that explicitly explores the regional
role of the employment office. In particular, | leagteveloped a game theoretical one-period
model with two municipalities in which | model tireentive effects and the value of a regional
labour market. First | have proven that in the abseof a regional employment office the
municipalities will not create a regional labourni&t, in the sense that they do not exchange
vacancies and unemployed. Next, | have construantegkpression which states under which
circumstances the CWI or the municipalities shqédorm the mediation role. The key trade
off is between the higher search efficacy of thenitipalities and the higher matching
probability of the CWI. Furthermore, | have exteddke model to add some more realism to
the analysis. On the one hand cooperation betweemtinicipalities and a larger size of the
local labour market decrease the advantage of e On the other hand, economies of scale
in search costs enhance the role of the CWI.

To get an impression of the effects of the regidalabur market on welfare | have
calibrated the model. In the context of my basiaeldhe advantage of the regional labour
market is substantial. The municipalities shouldabeut 37% more effective in searching for
vacancies to yield the same welfare as the CWik phrcentage should be considered as a first
trial and an upper limit, since the extensions helvawvn that the precise value depends in
particular on the size of the municipalities.

Directions for Future Research
My research is the first attempt to model the C\Wha institution to facilitate the regional

labour market. Several issues can supplement nearels to enrich the analysis and to increase
the realism of my model.
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The model does not quantify the limited advantaighe CWI if a municipality is large and
forms a regional labour market on its own and thlusady benefits from a common pool
advantage without a CWI. So the advantages of Wi¢ &e likely to be nullified if the
municipality is very large. Instead of a model withly two unemployed and vacancies, the
model can be extended by adding multiple unempl@yebvacancies to test this conjecture.

Another element which is worthwhile to explore iepth is the variation in unemployment
rates between municipalities. Variation in unempieynt rates might make the CWI more
attractive. On the one hand, the municipality wite lowest unemployment rate now prefers to
perform the mediation task itself, because paitim in the common pool reduces the
probability the vacancy is left until the next meti On the other hand, this disadvantage is
counteracted by the advantage of the municipaliti the highest unemployment rate, which
consists of a higher matching probability.

The model does not allow the CWI and the municiigalisimultaneously searching for
vacancies. Since we have seen that the CWI doesxedtthe optimal search effort, it might
occur that the municipalities will search for vacis themselves as well. This might lead to
advantageous effects which stem from the increpsaahbility of finding a vacancy. The
decreasing importance of the regional labour maskatdisadvantage, because vacancies found
by the municipalities will not be shared. The rofdixed search costs is relevant in this
context, since these may prevent the municipalitee® starting to search and thus avoid a
welfare deteriorating outcome.

My model implicitly takes into account the heterogity in skills of workers and in
requirements for jobs in the sense that not evergting results in a match. However, the
heterogeneity of workers may give an additionaldfi¢io the CWI, since the CWI allows for
more meetings between unemployed and firms. Thushight expect that the matched
applicant will better fit to the job and is moreoductive. An extension aimed at quantifying
this effect might therefore be considered.

Instead of focusing on the difference in searchréff could have focused on the difference
in stimulating the unemployed to contact firms weéttisting vacancies. The municipalities have
a higher incentive to stimulate the unemployedawtact the firms with vacancies. So the
contact rate of the municipalities is higher thh@ tontact rate of the CWI. Thus this approach
does not substantially differ from the approachuiing on search effort and, therefore, the
implications are the same.

Lastly, the model considers one important eleméth@discussion about the structure of
the social security system of the Netherlandsl, tiher arguments may be relevant as well.
For example, a decision on the choice of the imsbihal design cannot do without an analysis
of the fixed costs of searching. My model givegst hint that the CWI may have scale
advantages, but further analysis is needed foll admparison between the CWI and the

municipalities.
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6.3

Policy Options

In the model considered there is a trade off betmireentives and a well functioning labour
market: only one of the two goals can be reachedvaver, if the settings are changed, this
does not have to be the case. | present some eptibich combine the goals of incentives and
regional coordination.

The first option is to let the municipalities oethentral government negotiate with the CWI
on a performance contract. The role of the CWI &eiitator of the regional labour market is
preserved, while the incentives and the respoiityittl provide employment services are well
aligned. If the CWI is the only party with a netwaf contacts, such performance contract
could yield higher welfare than an auction. Stk performance contract may yield only a
second-best outcome if it impossible to draw ugdiget contract which accounts for all
possible contingencies, for example the impacheftiusiness cycle on the performance of the
CWI. If the municipalities negotiate with the CWh the performance contract, coordination
problems between municipalities might arise. If teatral government negotiates with the
CWI on the contract, it is difficult to take locadnditions into account.

The second option is to privatise the CWI and awuclicenses to license to mediate. The
winner of the auction has the responsibility fotthsearching and matching. In this way the
incentives are passed through from the municialito the private employment office and the
employment office will exert the optimal searchoeff At the same time the license holder will
create a regional labour market, since the regitaedur market maximises the outflow from
unemployment. An important requirement for a susfidsauction is that the bidders operate on
a level playing field. The CWI should not be théydnidder with specific knowledge of the
labour market. Since in the Dutch labour marketdtege multiple employment agencies which
already have a network of contacts, for example¢hi@tegration agencies and temporary
employment offices, this could be a promising awefar future exploration.

The final option is to give the responsibility tmopide the employment services to the
municipalities. To be welfare increasing thougle, thunicipalities should not foresee an end to
their interactions and the municipalities shoulll B& more effective in searching for
vacancies, since the regional labour market theicipaiities would form leads to a lower
probability of matching than the regional labourrked the CWI constitutes.

Several issues complicate the design of an ali@matechanism. | mention these issues
only briefly. First, the position of the UWX, The CW!I does not only provide the employment
services for the municipalities, but also for th&/W. The UWV has no such financial
incentives to reduce unemployment as the munigipaliSecond, it has to be taken into
account whether the municipalities will cooperateontracting or auctioning the mediation
task. Thirdly, one of the goals of the social séguact SUWI was to prevent that benefit

% see for more information on the UWV the box “SUWI & CWI” in Section 1.

a7



applicants would have to go to several organisattorapply for benefits and mediation. The
alternatives presented above may conflict with tjaial and need attention in the discussion
about the appropriate mechanism.
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8.1

Appendix
The Setup without and with a PES

The extensive form shown in Figure 8.1 leads tonhHare level in the setup without a PES
displayed in Equation (3.1). The welfare levelhs sum of the expected payoffs for all possible
outcomes given the choice of the municipalities.

The encircled N stands for Nature, ihd M, stand for Municipality 1 and 2, respectively.
The dotted ellipse round the nodes of iMeans that the municipalities choose simultangousl
Although M, chooses later on in the diagram, it does not kminat M, has chosen. The
payoffs for every outcome are shown at the righthefend nodes. The first term between
brackets is the payoff for the first municipalitiie second term is the payoff for the second
municipality.

The extensive form shown in Figure 8.2 leads tonhHare level in the setup with a PES in
Equation (3.4). However, Figure 8.2 only showsdhtcome tree in extended form if there are
two vacancies found. The payoff for each outcommeisveen brackets, to the right of the end
nodes where the first number between the bracketeivalue of the unused vacancies, the
second number is the payoff for Municipality 1 d@hd third number is the payoff for
Municipality 2.
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Figure 8.1 The setup without a PES
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Figure 8.2 The setup with a PES
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8.2

The value of &

In Section 0 | assumed that the value of a vacartgh is not used during the current period is
constant. Since my model is a static model, | haoteexplicitly modelled the next period.
Therefore, | could not say anything about the vaii&except that 0 € < 1. It was no problem
that | did not know the value 6f since | could still prove that the municipalitiedl never

share their unused vacancies.

For the calibration of the model | need a numendlie ofs to estimate*. However, there
are no data for the value &f Therefore, | have to find an alternative way éfcalate the value
of 8. | estimated in the following way.

§ is the expected payoff in the next period of aavey not used during the current period. It
is the product of the probability the vacancy letdthe saving of a social benefit times the
amount of this saving. The amount of the savin ihe probability that this amount will be
saved depends on the setup (PES or no PES) aadgtmptions made about the next period.

| assume the following:

The values of the parameters in the current pedipgandn, are the same in the next period.
Regardless of whether the PES or the municipalisydn unused vacancy left at the beginning
of the next period, they will search for vacanaesin.

The unemployed will first meet the vacancies whioh found during the current period. Only if
the meeting is not a success there will be a mgétitween the unemployed and the unused
vacancy™*

A vacancy can be kept for only one period. So dfter periods, the firms try to find a worker
via different means.

In sum: 1) The game as described in Section 3r&i13a8.1 is played again. 2) At the end of
the game the unemployed who have not found a joibgithe second period can meet the
vacancy from the first period.

Furthermore, the value éfdepends on the setup. Since with a PES the labatket works
different than without a PES, the probability aamacy will be of use is different as well.

| have proven in Section 3.2.2 that the municipdiwill never share their vacancies. So
Stage 2 and 3 of the game never occur. What issl@fdt a game but an outcome tree. The two
municipalities do not interact with each otherSection 3.3 we have seen that the probability
an unemployed does not find a job is larger ingeip without a PES than with a PES. So in
the setup without a PES the probability the kepbway will be used for a meeting is larger.
Therefore, the value @fis larger for the setup without a PES.

31 Alternatively, | could assume that unemployed first met vacancies from the previous period. However, this gives a less
nice expression for d.
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Figure 8.3

Here | only present the value ®fn the setup without a PES, since the valué& iofthe setup
with a PES cannot be solved in a straightforwargl.wa

The outcome tree for the setup without a PES jglayed in Figure 8.3. This is the outcome
tree for one of the agents. The outcome tree fother agents is similar. ¢enotes the
vacancy found in period j. If the unemployed is ched to ¥, the payoff is zero and s not
needed. Since it cannot be used in the third peiidds no value anymore. If the unemployed

is not matched to% he will meet V.

The setup in the second period with a vacancy from the first period

L rgt I!D il

Matire : Stage 1 Stage 2
In two cases the kept vacancy leads to a savitigea$ocial benefit. The first case is where a
vacancy is found but the meeting between unemplayeldvacancy does not result in a match.
The second is where no vacancy is found. The pilbityaihat these cases happery($-o) +
(1+y). So the value of an unused vacancy in the seitljput a PES is:

OoNOPES - y(l—a')a + (1— y)a

Again, the value 06 in the setup with a PES is smaller. | estimataaerages by using the

fact thatn<y:

d=n(-a)a+@-n)a (8.1)

| will use Equation (8.1) to estimate the valugf
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