On the Design of a European Unemployment Insurance
System *

Arpad Abrahdm!2, Joao Brogueira de Sousa?, Ramon Marimon®*, and
Lukas Mayr®

Y University of Bristol
2 European University Institute

3 Universidade Catlica Portuguesa
*UPF - Barcelona GSE,CEPR and NBER
5 University of Essex

September 4, 2019

Abstract

We study the introduction, and possible design, of a Furopean Unemployment In-
surance System (EUIS) using a multi-country dynamic general equilibrium model with
labour market frictions. Our calibration provides a novel diagnosis of European labour
markets, revealing the key parameters - in particular, job-separation and job-arrival
rates - that explain their different performance in terms of unemployment (or employ-
ment) and its persistence. We find that there are substantial gains from reforming
currently suboptimal unemployment benefit systems. In spite of country differences,
it is possible to unanimously agree on a (minimal) EUIS, which countries can com-
plement by additional national benefits. The EUIS features an unlimited duration of
eligibility, which eliminates the risk of not finding a job before the receipt of benefits
ends, and a low replacement rate of 10%, which stabilizes incentives to work. Country-
specific payroll taxes eliminate cross-country persistent transfers. The resulting tax
differences across countries may be the best statistic of their structural labour mar-
ket differences, in terms of job creation and destruction, providing clear incentives for
reform. We also find that there are only small additional welfare gains from insuring

against country-specific shocks in the proposed harmonized EUIS.

*We would like to thank, for their comments, Juan Dolado, Mike Elsby, Juan F. Jimeno, Etienne Lalé,
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workshops where versions of this paper have been presented. Most of the research leading to this paper has
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1 Introduction

The recent financial and sovereign debt crises have affected European labour markets asym-
metrically both in terms of duration and severity of unemployment. In particular, stressed
countries - such as Greece, Portugal and Spain - have experienced high levels of unemploy-
ment, making it very difficult, if not impossible, to provide adequate insurance for the un-
employed without violating the low-deficit (Fiscal Compact) commitments. This has raised
interest in proposals for a Europe-wide — or, more specifically, Euro-Area-wide — unemploy-
ment insurance scheme.

As business cycles across Europe are not perfectly correlated!, a European unemployment
insurance system (EUIS) would provide risk-sharing by reducing the countercyclical impact
of unemployment expenditures on national budgets, thereby also mitigating the long-lasting
recessionary effects which follow severe crises. Proponents of an EUIS further emphasize its
ability to strengthen cohesion and solidarity across Europe. Moreover, a harmonized system
could improve labour mobility and market integration, since unemployment benefits, and
the corresponding active policies of surveillance, do not need to be tied to a specific location.

However, implementing a European Unemployment Insurance may not be politically
feasible. European countries differ in their unemployment rates not only because they are,
at a given point in time, in different phases of the business cycle, but also because they have
structurally different labour market institutions. As a consequence, long-term averages of
unemployment rates vary substantially across Europe (see Figure 1). It may seem unlikely
that national governments of countries with structurally low unemployment rates would
agree to participate in an EUIS if their countries are persistent net contributors to the
system, while others are persistent net receivers. Moreover, the differences in labour market
institutions may imply very different optimal benefit schemes, making it potentially difficult
to agree on one common system.

The goal of this paper is to provide an answer to the following related questions:

(i) Is there a design of a European Unemployment Insurance System which could achieve

unanimous support among member states?
If there is such a system:

(i) How is it characterised, in terms of replacement rate and duration of benefits?

!For an overview on business cycles in the Euro Area see, for example, Béwer and Catherine (2006),
Giannone et al. (2009) and Saiki and Kim (2014).



(ii) What are its gains and costs, in terms of economic efficiency and welfare?

To answer these questions, we develop and calibrate (to the Eurozone) a multi-country
dynamic general equilibrium model, in which unemployment insurance affects agents’ de-
cisions along the dimensions that we would expect to be the most relevant in reality: the
decision to accept job offers; to quit jobs; to search for new jobs; and to save (and thereby
to self-insure against job-loss). These decisions in turn have aggregate consequences: on the
aggregate stocks of employed, unemployed and inactive; on national budgets, in particular
on taxes needed to finance unemployment insurance expenditures; on the aggregate capital

stock; on wages; and on interest rates.
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Figure 1: Average European Unemployment Rates: 2005-2015.

This model economy serves as our laboratory to analyse the impact of a set of potential
reforms to the unemployment benefit system (and its financing), both at the national and at

the Eurozone level. The results of these experiments enable us to answer the posed questions:

(i) Yes, it is possible to design an EUIS in a way that leads to positive welfare gains in all

FEurozone COUTLt?"ZCS.Q

(ii) This system features an unlimited duration of eligibility, which eliminates the risk of

not finding a job before benefit receipt ends, and a low replacement rate of 10%, which

2To be precise we analysed all Eurozone countries except Cyprus for which we do not have the data on
flows between employment, unemployment and inactivity that we require for our calibration.



stabilizes incentives to work. Importantly, it is financed by country-specific taxes, which
ensure that no country is a net contributor, or recipient, to the system. Furthermore,

countries may be allowed to complement the FUIS by additional national benefits.

(iii) While a common EUILS insures against cyclical fluctuations in unemployment expen-
ditures, we show that these (pure) insurance gains are relatively small in terms of
life-time consumption equivalent welfare gains. The bigger gains arise from the reform
of currently suboptimal national unemployment benefit policies. According to our re-
sults, the proposed basic EUIS (10% replacement rate, unlimited duration) would imply
positive welfare gains in all the 18 countries studied. Several countries could potentially

further increase these gains by providing additional national benefits.

In Section 3, we present the model we use to arrive at these conclusions, which is a
multi-country version of the model in Krusell et al. (2011) and Krusell et al. (2017). In this
model, agents can be employed, unemployed or inactive and they face idiosyncratic labour
productivity shocks in all states. They transit between these three labour market states
partially through their endogenous decisions (job acceptance, quitting, search effort) and
partially through exogenous forces (job arrival and separation shocks). They can self-insure
against these and against productivity shocks by saving in a risk-free asset.

In Section 4 we calibrate our model such that the equilibrium stocks of employed, unem-
ployed and inactive, as well as the flows between these states, are in line with their empirical
counterparts in each Eurozone country. More specifically, our model consists of three sets of
parameters: (i) generic parameters of preferences and technologies common to all economies:
agents’ discount factors, idiosyncratic productivity processes, and so on; (ii) country-specific
structural or institutional parameters of their economies: specifically, job-separation and
job-arrival rates, which in turn are a summary of different factors determining job creation,
destruction and matching; and (iii) the (current) country-specific unemployment insurance
policies, summarized in two plus one parameters: the two are the replacement ratio (un-
employment benefits to wages) and the duration of unemployment benefits, the third is the
unemployment payroll tax rate needed to balance the budget. By allowing structural pa-
rameters to vary across European countries, our model accounts for the rich heterogeneity
in European labour market institutions. At the same time it is parsimonious enough to al-
low for a meaningful comparison between countries revealing how different European labour

market institutions are.



We see our multi-country model and its flexible parametrization allowing for country-
specific features of labour markets as a contribution itself because it can be adopted to
study many other relevant research questions where asymmetries across European labour
markets are important. Moreover, it allows us to to consider the general equilbrium effects
of these institutional reforms.

Our model and its calibration provide the framework for our policy experiments, the main
goal and contribution of this paper. The observed heterogeneity in labour market institu-
tions suggests that the optimal benefit systems could differ substantially across European
countries, making it potentially very difficult for governments to reach a common ground.
Given this, one can doubt the political feasibility, or desirability, of a European unemploy-
ment insurance system (EUIS). To evaluate the feasibility, and desirability, of a EUIS, in
Section 5 we first compute the optimal unilateral reform of the unemployment benefit system
in terms of a constant replacement rate and expected benefit eligibility duration (financed
at the national level), separately for each country. We find that in most cases substantial
welfare gains can be achieved by changing currently suboptimal benefit policies. A major
risk for unemployed agents is the loss of unemployment benefits before finding a new job.
Given search effort, this risk is not under the control of the agent, hence it is optimal in
all Euro area countries to have unlimited duration. At the same time, it is necessary to
adjust the replacement rate, such that incentives to take job opportunities are maintained,
therefore optimal replacement rates are lower than existing ones, but still different across
countries.?

Motivated by these results, we then move on to the analysis of harmonized European ben-
efit systems. In Section 6, we compute the set of combinations (replacement rate, duration)
that would achieve welfare improvements compared to the status quo in each single country of
the Eurozone. Not surprisingly, this set is empty when the EUIS is financed with a common
tax rate on wages that is the same in all countries, as several net contributors would suffer
welfare losses in this case. Perhaps more surprising is the result that, even with this way of
financing, some payers would gain from the reform, indicating that current unemployment
benefit systems in these countries are far from optimal. However, such a system is unlikely
to achieve unanimous support across member states as it would imply persistent transfers

from countries with structurally low unemployment to high unemployment countries.

3This result is in line with the results of Shimer and Werning (2008). In that paper, the key friction is
also the rejection of offers. The authors show that constant benefits with infinite duration approximate very
well the fully optimal unemployment insurance plan in terms of welfare.



Our main contribution is to provide a better alternative, in which the EUIS is financed
by country-specific contribution payments ensuring that no country runs a deficit or surplus.
In this case there are several combinations of (common) replacement rates and duration
that lead to welfare gains in every single country of the Eurozone, which is modelled as
a close economy, to fully account for possible general equilibrium effects of introducing a
EUIS. In particular, each country would gain from changing the current benefit system to
one with a 10% replacement rate and an unlimited duration of benefit receipt. We show
that such a radical reform has moderate aggregate effects (i.e. in savings and employment,
as well as interest rates and wages), even it has significant effect at national level (i.e.
on employment and savings), but these effects mutually cancel-out. The low replacement
rate, combined with the unlimited duration, provide a combination of sufficient amount of
insurance with a minimal distortion on employment through low taxes and high incentives
to accept job offers.* Although the insurance vs. job-incentive trade-off is different for
countries with different ‘labour market institutions’ the reform is a (Benthamite) welfare
improvement for all Eurozone countries, nevertheless, in some countries, this reform will
result in welfare losses among those who are unemployed at the time of the reform as they
may face a dramatic decline in unemployment benefits. We show that, if national top-ups are
available, in all countries the vast majority of unemployed agents would support such reform
as well, although these national complementary reforms need to be coordinated to account
for their potential general equilibrium effects (considering the Eurozone as a closed economy,
national top-ups may reduce aggregate savings, resulting in a ‘pecuniary externality’ for
other countries). A positive side effect of such a system is that the tax differences may
still serve as an incentive device for individual countries to structurally reform weak labour
market institutions in order to reduce their contribution payments.

Perhaps the most frequently used argument in favour of an EUIS is that it may provide
insurance against large fluctuations in unemployment, which - with limited fiscal capacity -
result in fluctuations in the tax burden associated with its financing. Our last experiment,
in Section 6.5, targets a quantitative evaluation of the potential pure risk-sharing benefits
of an EUIS when one country suffers a severe negative shock. To this end, we compute
the labour market and welfare consequences of a deep recession, under autarky and with

an EUIS described above (with unlimited duration and a low replacement rate) that can

4Abdulkadiroglu et al. (2002) study the optimal design of unemployment insurance at a national level
in a similar environment. They also show, in a general equilibrium model with incomplete asset markets
similar to ours, that the optimal replacement rate can be very low (i.e. 5%).



also fully insure the fluctuations of the tax burden associated with the rise in unemployment
benefits. We find that although the EUIS brings sizeable relief for those who keep their jobs
during the crisis through reduced taxes in the short run, these welfare gains are relatively
small from the perspective of an average consumption equivalent measure.

The detailed description of exact implementation of the EUIS is not the subject of this
paper. Nevertheless, we briefly discuss how this new system can be implemented using a
combination of the existing national unemployment benefits systems and a European EUIS

fund in Subsection 6.6.

2 EUIS Literature Review

There are a few recent papers that also study different aspects of the design of an EUIS
coming both from academic scholars and from policy institutions. In this section, we review
briefly some of the most recent and relevant papers on this issue.

On the one hand, Ignaszak et al. (2018) study the optimal provision of unemployment
insurance in a federal state containing atomistic (and symmetric) regions. The focus of their
paper is different from ours in three important dimensions. First, in their environment, the
regions are ez-ante identical, hence they cannot study the asymmetric effect of an EUIS
on the different participating nations as we do. Second, their model does not allow for an
intertemporal saving technology for any agent (households, regions or the union altogether)
and hence it abstracts from self-insurance as key mechanism of households’ response to
unemployment risk. Third, at the same time, their model allows for a rich interaction
between federal and local policies as regional governments have a wide set of instruments,
that they can use to respond to the introduction of new federal policies. Their main focus
is indeed to study the crowding out of regional incentives due to generous federal insurance
schemes. The main moral hazard problems arise from the ability of regional governments
to use federal transfers for arbitrary purposes. These effects do not arise in our economies
since there is a specific payroll tax to cover unemployment benefits. Furthermore, a well
designed EUIS fund, isolating funds for unemployment benefits, should avoid this type of
moral hazard problem.

On the other hand, Claveres and Clemens (2017) and Moyen et al. (2016) study un-
employment insurance and international risk-sharing in a two-region DSGE model with

frictional labour markets and calibrate their model to the core and the periphery of the



Euro-zone. In both papers, a supranational agency runs an unemployment insurance scheme
that triggers transfers to recessionary countries but has zero transfers in expectation. Such a
scheme allows recessionary countries to maintain unemployment benefits and simultaneously
reduce taxes, thus dampening recessionary effects similarly as in our experiment assessing
the potential insurance gains of an EUIS. Our model differs in many dimensions from these
papers. First, our model features a higher degree of heterogeneity both across and within
countries. In particular, our policy experiments are performed with 18 countries of the
Euro area instead of two regions. As we show, labour market institutions and consequently
flows across employment, unemployment and inactivity are as heterogeneous across countries
within the core (and the periphery) as across the core and the periphery. For example, we
found that certain implementations of an EUIS have significantly different effects on Belgium
and Germany, two core countries. Finally, our paper provides an extensive welfare evalu-
ation (across and within countries) of different EUIS implementations both with business
cycle fluctuations and by studying the transition to a new steady states after a policy reform.

In contrast to the previous papers, Dolls et al. (2015) and Beblavy and Lenaerts (2017)
take into account the rich heterogeneity within the Euro area. They provide quantitative
exercises that measure the possibilities for intertemporal and interregional smoothing of un-
employment benefits and social security contributions under different versions of an EUIS
as a ‘rainy day fund’. Both papers present a set of counterfactual scenarios where household
income and the evolution of labour markets are kept fixed during the period of study, and
different specifications of an EUIS are considered. As in our paper, both studies find con-
siderable interregional and intertemporal smoothing possibilities. In contrast to our paper,
the lack of individual responses does not allow them to evaluate the effects of different in-
surance systems on labour markets, household consumption, individual savings and welfare.
In addition, this implies that there are no equilibrium adjustments either and no effect on
aggregate savings and capital accumulation.

A very recent paper by Hartung (2019) on the effect of uniform UT policies on heteroge-
nous labor markets is the most closely related to ours as it both takes into account the
heterogeneity of European labor markets and uses a fully structural model to solve for the
country level optimal policies. That work is complementary to ours. On the one hand, in
contrast to our paper, it allows for endogenous job creation and (exogenously given) duration-
dependence of job arrival rates. On the other hand, in this model agents cannot self-insure

via savings against unemployment risk. It also does not have an out-of-labor force state and



it neither considers general equilibrium effects at the union level of European policies nor
does it study different financing options of a common European policy.

Finally, Dullien et al. (2018) provide a concrete proposal, already discussed in the Euro-
pean Parliament, of a ‘rainy day fund’ structure for the EUIS, and a more detailed analysis
of this idea can be found in Lenarci¢ and Kari (2018). In contrast with our work, they only
focus on the fund-contract aspect, applying the self-insurance and the reinsurance principles
to the design of an EUIS which operates national funds and a joint ‘stormy day fund’ that is
operational only when the country is hit by a severe crisis. Similarly to ours, their scheme is
intended to be implemented on a voluntary basis and it has interesting countercyclical fea-
tures, likely an improvement upon the current situation. However, their national contracts
are not based on a country-specific risk-assessment, the final destination of the funds is not
guaranteed and, similarly to the papers cited above, their methodology does not allow to

evaluate the impact on individual decisions and equilibrium outcomes.

3 Model

Our model economy consists of a union of I € N countries. We assume that the population
in each country ¢ € {1,...,1} is fixed and that there is no migration across countries. This
implies that labour markets clear country by country. Capital, on the other hand, is perfectly
mobile across countries. We assume that the union as a whole is a closed economy such that
the (population weighted) sum of the capital stocks in all countries equals the savings of all
citizens in the union.

Each country is modeled along the lines of Krusell et al. (2011) and Krusell et al.
(2017). Their model captures key economic decisions of agents regarding their labour market
behaviour and is therefore suited to think about unemployment policy. In particular, in the
model, given labour income taxes and unemployment benefits, agents with an opportunity
to work are able to choose whether or not they work and agents currently not employed are

able to choose whether or not to actively search for a job.

Timing and Preferences. Time ¢t € {0,1,2,...} is discrete. Each country is populated

by a continuum of agents of measure n', where » . . n* = 1. Preferences over consumption
9 =1 9



labour supply and job search are given by

o0

E Z g [log(ct) —aw; —7's;. (1)

t=0

Agents derive utility from consumption ¢; and disutility from employment w; and job search
s¢.  The parameter « captures the disutility of work and is assumed to be the same in
each country. The parameter v* denotes the disutility of active job search and varies across
countries. In this way we capture that governments’ assistance in the search for a job differs
across countries. The time discount factor 5 € (0,1) is the same for all citizens in the
union. Workers can only choose to supply labour on the extensive margin, i.e. w; € {0,1}.

Additionally, the search decision is also discrete: s; € {0, 1}.

Markets and Technology. The production sector is competitive. Firms, who produce
according to a constant returns to scale technology, hire labour from the domestic labour
market and pay a wage per efficiency unit of labour that equals the marginal product of
labour. They rent capital from the international capital market at a price r, and pay for the
depreciation of capital; the total rental price equals the marginal product of capital, which
is the same across countries. Workers supply labour in the domestic market. This market is
characterized by frictions that affect workers’ separations from jobs, and workers’ access to
a job opportunity. In what follows, these frictions are described in detail.

At the beginning of every period, agents who were employed in the previous period can
lose their job with probability o!. The probability of finding a job while not employed
depends on the search effort. An agent who is actively searching during period ¢ finds an

¢+ an agent who is not actively

u?

employment opportunity for period ¢ + 1 with probability A
searching, with probability A < X!. After losing a job, agents who search may be eligible for
unemployment benefits. The process that determines eligibility for unemployment benefits
is described below. Note that the job arrival rates and the job separation rate are country
specific. In this way we capture the heterogeneity in labour market institutions across the
Eurozone.

Agents are heterogeneous with respect to their labour productivity, denoted by z € Z =
{z1, Za, ..., Zn. }. Idiosyncratic productivity follows a first order Markov chain with transition
probabilities p(z’|z). This process is assumed to be the same in each country.

Agents cannot directly insure themselves against the idiosyncratic productivity risk, how-

ever they can save using a risk-free bond. The risk-free return is given by the international
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real interest rate 7;.

Production is given by the Cobb-Douglas technology:
FU(KG, L) = A" (L) (2)

where A! denotes total factor productivity in country i, K; the aggregate capital stock in
country ¢ and 6 the capital share of output. L! is aggregate labour in country ¢, measured in

efficiency units. In what follows, we generally assume no aggregate (country-specific) shocks,

fe. Al = AiS

Individual Labour Market States. An agent can be employed, unemployed or inactive.
The difference between unemployed and inactive agents is that the former exert search effort
while the latter do not. Further, if an agent is unemployed he can either be eligible for
unemployment benefits, in which case he receives a certain fraction of his potential income
as a wage worker or he can be non-eligible, in which case he does not receive benefits and
hence lives only from his savings. This gives a total of four possible individual labour
market states that an agent can attain, x; € {e,u®,u", n}: employed, unemployed eligible,

unemployed non-eligible, non-participating;

Unemployment Benefits. Eligibility for unemployment benefits is partially determined
by an agent’s endogenous decisions, partially by exogenous shocks. Only agents who are
exogenously separated from their job are eligible for unemployment benefits, while agents
who quit their job are not eligible. All agents are eligible during the first period after a job
loss. In order to maintain eligibility, agents have to continuously exert search effort. Once an
agent stops searching, she is non-eligible even if at some later time she starts searching again.
Finally, in every period with some probability u‘ agents lose eligibility even if they search
for a job. This is a parsimonious way to capture limited (and country-specific) duration of
unemployment benefit receipt.® Non-eligibility is an absorbing state. The only way to regain
eligibility is to find a job, be employed for some time and then be exogenously separated
again.

An eligible unemployed agent in country i receives unemployment benefits b (z;) according

®We deviate from this assumption only in section 6.5.

6n reality this duration is not stochastic but fixed. However, implementing a fixed duration is com-
putationally expensive as it requires keeping track of the periods each unemployed agent already received
benefits. To economize on the state space we use this stochastic process, as in Krusell et al. (2011) and
Krusell et al. (2017).
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to

bi(ar) = bwjz, (3)

where b is the replacement rate in country i, w! is the wage per efficiency unit of labour and
z; is the agent’s current productivity level. The formula in (3) implies that an agent receives
unemployment benefits according to his current labour market productivity. A more realistic
assumption would be to have unemployment benefits depend on past labour earnings. We
choose (3) to economize in the dimension of the state space of the model (avoiding the need to
keep track of past productivity of currently unemployed agents), and because the process z;

is persistent, implying that current productivity is a good proxy for previous labour earnings.

Budget Sets. In every period ¢, each agent in country ¢ chooses a pair of consumption
and savings from a budget set Bi(a, z,z) that depends on his current assets, productivity
and employment state as well as on current prices r; and w!. The budget set of an agent

who is employed in period ¢ (z; = e) is given by
Bi(a,z,¢) = {(c, d)ER: ict+d < (1+r)at(1— T;‘)w;jz}. (4)

An employed agent finances consumption ¢ and savings a’ with current period’s asset a
inclusive of interest income r;a and income from work, net of the tax rate 7/. An unemployed

agent who is eligible for unemployment benefits faces the budget set
Bi(a, z,u°) = {(c, d)ER? ctd < (1+r)a+t b;(z)}. (5)

He does not have wage income but receives some fraction of his potential income as unem-
ployment benefits.
Finally, both unemployed non-eligible and non-active agents finance consumption and

next period’s assets exclusively from savings:
Bi(a,z,u") = Bi(a,z,n) = {(c, ad)eR: :c+d <(1+ rt)a}. (6)

Labour Market Decisions and Value Functions. The individual optimization problem
has a recursive representation. Denoting the value of an individual in country ¢, period ¢,
and state (a, z,z), by V{(a, z,z). The time index of the value function captures in a simple

way that the current value depends on current and future prices and government policies,
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which may vary over time in a deterministic way. Then the value of an agent in employment
is given by

Vi(a,z,e) =  max { log(c) —a+p Z p(Z'|2) [(1 —o') max V/,(d,7,2)

(c,a’)€B}(a,z,e) ey z'e{e,un,n}

o (N, max V(@ 20) (L= N max Vig(d 2 a))] } (7)

The Bellman equation reflects the dynamics of the labour market. In the present period
the worker derives utility from consumption but disutility of work. The continuation value
takes into account that with probability 1 — o the agent will not be separated from the
job. In this case he can choose between staying employed or quiting the job. In the latter
case he can choose to stay inactive or to search for a new job. He will, however, not be
eligible for benefits as he decided to leave the job himself. Hence, if the worker does not get
separated from his job he has three choices, 2’ € {e,u",n}. With probability ¢’ the worker
is separated from his job. Then with probability A’ he immediately gets matched with a new
job, in which case he again can choose between employment, unemployment and inactivity.
If he chooses unemployment he is eligible for benefits since he was exogenously separated
from the job. With probability 1 — ! he does not immediately find a new job. In this case
he can only choose between eligible unemployment and inactivity, i.e. 2’ € {u®,n}. Note
that a worker who was separated from his job will get unemployment benefits for one period
with certainty as long as he searches for a new job during this period.

Similarly, the value of an eligible unemployed agent in country ¢ satisfies:

Vi(a, z,uf) = max { log (¢) — 7'+

(c.a')€Bj(a,2,u)

ﬁZp(zwz)[Az((l—m o Vi) b Vi)

ey z'e{eué,n} z'e{e,um,n}

(1 - ) ((1 — i) max Vi(@,2a) 0 max Vi >)] } (8)
z'e{uc,n z'e{un,n

In the present period an unemployed agent incurs the utility cost of searching v¢. While

searching, a job offer for next period arrives with probability A’ , in which case the agent can

choose between employment, unemployment and inactivity. With the remaining probability

1— X! the agent does not receive a new offer and thus can only choose between unemployment

and inactivity. An unemployed loses eligibility for benefits with probability u’ and keeps

13



eligibility with the remaining probability 1 — p’.
The value of the non-eligible unemployed is very similar. The only exception is that he

will not be eligible for benefits next period with certainty,

Vi(a,zu") = max {mg(c)—wﬁzzf)(z/m X, max Vi,(d,2)

(c,a’)EBi(a,z,u™) ez z'e{e,um,n}

' e{un n}

F(1- X)) max v<>” (9)

Finally, the value for non-active (i.e. not actively searching) agents in country ¢ is given

by

Vi(a,z,n) = max log(c)+ B8 p?|z [/\;L max V', (d, 2 2
“(a,2.m) (C,awa,w){ £+ 5 T N e Vol 0)
LX) ma Vi (@20 } (10)
z'e{u™,n

The value of the non-active is similar to the non-eligible unemployed. The difference is that
a non-active does not suffer the disutility of search and has a lower probability of a receiving

a job offer next period, i.e. A\, < \..

Definition of Partial and General Equilibrium. We will now define two equilibria: (i)
partial equilibrium for a specific country ¢, which takes the union interest rate r; as given;
(ii) general equilibrium for the union, for which the interest rate r, is required to adjust such
that aggregate savings equal aggregate capital in the union.

Individual state variables are assets a € R, idiosyncratic productivity z € Z, and
employment status x € {e,u®,u",n}. The aggregate state in country i is described by the
joint measure ¢ over assets, labour productivity status and employment status. Let B(R,)
be the Borel o-algebra of R, P(Z) the power set over Z = {z, 2o, ..., 2. } and P(X) the
power set over X = {e,u®, u", n}. Further, let M be the set of all finite measures over the

measurable space {(R; x Z x X),B(R,) x P(Z) x P(X)}.

Definition 1 Partial equilibrium in country i: Given sequences of interest rates {ri}i2,
and unemployment benefit policies {(bi, ui)}2, and given an initial distribution ¢}, a partial
equilibrium in country i is defined by a sequence of value functions {V/}3°,, consumption
and savings decisions {c}, aj, 1 }32q, firm production plans {K}, L;}°,, payroll tazes {1/},

wages {w!}2, and measures {(}}2,, with ¢} € M Vt, such that:

14



(i) Agents optimize: given prices, unemployment benefit policies and tax rates, the value
function V! and the policy functions for consumption ¢ and savings aj ., satisfy the

Bellman equations (7), (8), (9) and (10) for each t > 0.
(ii) Firms optimize: ry = Fie(K!, L) — § and wi = Fi (K}, L) for each t > 0.

(#ii) The labour market clears:

Z / (l(a,z,e)da Yt >0 (11)

z2€Z

(iv) The government budget clears:

Wl Ll = Zbl / ¢l(a,z,u)da Yt >0 (12)
z2€Z
(v) The law of motion (., = H}(¢}) holds for each t > 0: the function H; : M — M can

be explicitly written as follows:

((AXx Zx X) = ZZ/ (a,2,2); Ax Z x X)(!(a,z,7)da,

zeX zeZ

where T{ ((a, z,1); A X Z x X) describes the transition probability of moving from state
(a,z,z) in period t to any state (a',z',2") such that «/ € A C Ry, 2/ € Z C Z,
¥ e X C X in period t + 1.7

Definition 2 General equilibrium in the union of countries: given a collection of sequences
of unemployment benefit policies {{(b%, i)}, }_, and given a collection of initial distri-
butions {Ci}_,, a general equilibrium in the union of countries is defined by sequences
of value functions {{V/}32}_,, policy functions {{c},ai,,};20}, firm production plans
{{L}, K320}y, payroll tazes {{7{ }2o}i_1, wages {{w;}iZo}ioy, measures {{¢{}221 iy, with
¢; € M, and by a sequence of interest rates {1}, such that all conditions of definition 1
are satisfied for each country i € {1,2,...,1} and in addition the capital market clears at the

union level, i.e.

ZnKZH—Z ZZ/ ay1(a,z,2)¢ (a, z, ¥)da (13)

=1 reX z€Z

"The description of the transition function 7} is quite involved and therefore deferred to the appendix.
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Parameter | Definition

0 Capital share of output

) Capital depreciation rate
Jé; Discount factor

o Persistence of productivity
o? Variance of prod. shock

« Utility cost of labour

Al Total factor productivity
7 Utility cost of search

o Job separation rate

N Job finding rate for unemployed
N Job finding rate for inactive

u Prob. of losing UB eligibility

b UB replacement rate

Table 1: Model parameters.
holds.

Definition 3 Stationary general equilibrium: is a general equilibrium in which all govern-
ment policies, decision rules, value functions, aggregate variables and prices are constant

over time in all countries of the union.

4 Calibration

We calibrate the model assuming that in ¢ = 0 the union of I countries is in a stationary
general equilibrium (see Definition 3 above). Hence, we assume that the Eurozone as a whole
is a closed economy with no net capital in- or outflows. However, we want to note here that
the structural calibrated parameters are not sensitive to this choice. In particular, if we do
not require capital market clearing at the union level and consider any world interest rate
within a reasonable range, it does not affect the overall calibration much. We calibrate the
model to Eurozone data. To be specific, we consider all Eurozone countries except Cyprus,
for which we lack the flow data necessary for our calibration procedure.

Our model has three sets of parameters, which correspond to the three panels of Table
1. The upper panel describes technological and preference parameters that are common to
all countries. In particular, we assume that in all countries the capital share of production
0, the depreciation of capital 9, the time discount factor [ and the utility cost of work «
are the same. Further, we assume that idiosyncratic productivity follows the same Markov
process, for which we use a discretized version of an AR(1) process with persistence p, and

variance o2
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The middle and lower panels display parameters that are specific to each country. The
middle panel includes parameters that capture - in a reduced form - different labour market
institutions: total factor productivity A’ (which affects wage differences across countries),
the cost of job search ¢, the exogenous job separation rate 0%, as well as the job arrival rates
A’ and \!. The lower panel contains parameters that define country specific unemployment
benefit policies (', b').

In total our model has 6 + I x 7 parameters. The three sets of parameters constitute
a hierarchical structure in the degree to which policy can influence them. The unemploy-
ment benefit policy parameters (u’,b') can be changed relatively easily by governments,
while it takes more complex labour market reforms to change the institutional parameters
(A~ o, N ALY, Given the scope of this paper, in the policy experiments below we only
vary unemployment benefit policies (and how these are financed). The institutional parame-
ters can be potentially endogenized and/or can be changed through structural labour market
reforms, but these experiments are beyond the scope of our paper.

A central aspect of our analysis is the transitions between employment, unemployment
and inactivity. Flow statistics are a useful measure since they provide (indirect) information
on job destruction and job creation (through job arrival rates) of these economies. In order
to calibrate the model, we therefore use estimated quarterly transition probabilities, and the
corresponding three average labour market stocks, generously provided by Etienne Lalé. Lalé
and Tarasonis (2017) estimate these transition probabilities using quarterly data on prime-
age workers (25-54) in the EU countries, from 2004 until 2013%. Data on unemployment
benefits in EU Member States is taken from Esser et al. (2013), and data on population and

average labour earnings from Eurostat.

4.1 Calibration strategy

We now describe in detail how the model is calibrated. First, we set the technological
parameters 6,9, p, and o, to the quarterly counterparts of Krusell et al. (2017), who use
monthly data for the US economy to estimate them. We discretize the AR(1) process for
individual productivity process by 5 different productivity states using the Tauchen method.
We set the discount factor 8 to 0.99, implying a subjective discount rate close to one percent
per quarter.

The policy related parameters are chosen as follows. The parameter pf, which is the

8The underlying data is from the EU-SILC dataset, except Germany which comes from the GSOEP.
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conditional probability of remaining eligible for UB in the next period, is also the inverse of
the expected duration of unemployment benefits eligibility in the model. We therefore set
1/p* to the maximum duration of eligibility according to the law in country . As described
above, we model the eligibility process in this way because it allows for a simpler representa-
tion and a reduction in the dimensionality of the state space. For the unemployment benefit
replacement rates, we set b’ to the data equivalents in Esser et al. (2013).

The remaining five country specific parameters A’, v*, o, A’ and \!, are calibrated in order
to match the following five data moments: the differentials of average wages across countries?,
the share of unemployed individuals in the population, the employment-to-employment, the
unemployment-to-employment, and the non-active to employment flows. Finally, we set the

common utility cost of work parameter « such that the population-weighted average of the

fraction of employed agents in the union matches the data.

Parameter | Definition Value
0 Cobb-Douglas capital weight 0.3
) Capital depreciation rate 0.01
R Persistence of individual productivity | 0.89
o? Variance of individual productivity 0.08
« Utility cost of work 0.90
15} Discount factor 0.99

Table 2: Common Parameters.

Table 2 lists the common parameters, and table 3 contains the country specific param-
eters for the calibrated European countries. We also report the tax rates 7¢ that clear the

government budget in each country.

9We picked Germany, the largest country in the European Union, as our reference country. So TFP in
Germany is equal to one and for the other countries it is calibrated in order to match wages relative to
German wages.
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A | A ot AL N v 1/t | (%)
Austria 0.91]0.65 | 0.04 | 0.26 | 0.08 | 0.40 2 1.50
Belgium 1.01 { 0.65 | 0.02 | 0.10 | 0.06 | 0.50 | 20 4.82
Germany 1.00 { 0.01 | 0.01 | 0.10 | 0.10 | 0.42 | 4 1.07
Estonia 0.58 | 0.37 [ 0.03 | 0.18 | 0.10 | 0.50 | 4 3.22
Spain 0.82 1062 (0.05|0.18{0.04 | 063 | 8 9.19
Finland 096 | 0.52 1 0.05 021|021 055 | 8 2.99
France 0941043 (0.02]0.17]0.05|058| 8 3.17
Greece 0.810.61|0.04]0.17]0.03|058| 4 4.91
Ireland 1.04 | 0.37 | 0.03 | 0.13 | 0.06 | 0.48 | 4 2.99
Italy 0911043 10.030.13|0.04 050 3 2.40
Lithuania 0.4710.2210.03|0.16 | 0.07 | 034 | 2 1.18
Luxembourg | 1.15 | 1.20 | 0.02 | 0.17 | 0.04 | 0.82 | 4 2.64
Latvia 0.45)0.34 {0.04 | 0.17 ] 0.07 | 0.56 | 3 4.04
Malta 0.72 1 1.00 | 0.01 | 0.10 | 0.03 | 0.20 | 2 0.07
Netherlands | 0.87 | 0.09 | 0.01 | 0.17 | 0.13 | 0.75 | 4 2.59
Portugal 0.69 | 0.55 | 0.06 | 0.18 | 0.09 | 0.65 | 6 | 10.34
Slovenia 0.7710.35(0.02 014 005|070 | 2 1.58
Slovakia 0.53 1019 {0.02 013|008 | 047 | 2 1.60

Table 3: Country specific parameters.

4.2 Quality of the Fit

In this section we investigate how well the model fits the European labour markets. In
the calibration described above, several labour market moments were targeted. These are
shown in Figures A.1 to A.4 in the Appendix. In Figure A.1 we observe that the average
unemployment rate in Spain, Greece, Latvia and Portugal is much higher than the European
average, while in Austria, Germany, Luxembourg and the Netherlands it is lower. The
persistence of employment (Figure A.2) is high in almost all countries. The exceptions are
Spain, Finland and Portugal which have substantial flows out of employment in each quarter.
The flows from unemployment to employment (Figure A.3) are quite heterogeneous across
European countries. Interestingly, it is the lowest in Germany, a country with rather low
unemployment. By contrast, Austria, which has similar average unemployment rates as
Germany, has the highest flow from unemployment to employment. We observe substantial
heterogeneity also in the flows from inactivity to employment (Figure A.4). For example, in
Finland this flow is much higher than in the other countries. The latter three flows identify,
to a large extent, the country specific separation rates, o’ and the two job arrival rates, A/,
and A, respectively.

The employment rates were not targeted country by country, but the union average was.
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At the country level, the comparison with the data is shown in Figure A.5. The model does
very well in replicating the heterogeneity in stocks of employment that we observe in the
data. Given that the model shares of employed and unemployed agents is in line with the

data counterparts, the model unemployment rate is also as in the data (Figure 2).

Unemployment rate

02 —0.2
0.18 - —-0.18
0.16

0.14

0.12

0.1

data
model

0.08

0.06

Figure 2: Unemployment Rate.

For completeness, the persistence of inactivity is shown in Figure A.6. Again, the model

does a good job in replicating the data with only minor deviations.

4.3 Diversity of Labour Market Institutions

Our calibration provides a parsimonious map of the diversity of labour market institutions in
Europe that generates diverse experiences both in terms of labour markets stocks and flows.
We visualize this in Figures 3 to 5. Figure 3 shows the job arrival rate for non-searchers (A,

horizontal axis) and searchers (\!

u?

vertical axis) for each of the calibrated economies. We
observe that these two rates differ substantially across countries (A ranges from 3 percent
to 21 percent while X! ranges between 10 percent and 26 percent. Job arrival rates tend
to be considerably higher for the unemployed with two notable exceptions, Finland and
Germany, where the difference is negligible. This implies that, in these countries, there are
no efficiency gains from making agents actively search. In equilibrium, they search mostly

because it provides eligibility for unemployment benefits.
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Figure 3: Job Arrival Rates.

Figure 4 plots average the job arrival rate for the non-employed ((A\!, + A!)/2) on the
x-axis, but this time against the job separation rate ¢® on the y-axis.!°It gives an idea of
the rigidity of the respective labour markets. Here the correlation is stronger: countries
with higher separation rates tend to have higher job arrival rates. For example, Malta is
characterized by a very rigid labour market while Finland’s high turnover in both dimensions
implies a more dynamic market. However, this correlation is not perfect: for instance while
Germany and Spain have similar job arrival rates for the non-employed, job destruction in
Spain in roughly 5 times higher, contributing to higher unemployment in Spain.

Finally, Figure 5 shows that the countries also differ substantially with respect to their
unemployment benefit system. It plots the replacement rate vs. the average duration for
which unemployed are eligible to receive benefits.!? We find countries with unemployment
benefits that provide little insurance both in terms of duration and replacement rates (Malta,
Lithuania and Austria), others with generous replacement rates but short durations (Lux-
embourg, Netherlands and Slovenia) and others with longer durations but less generous
replacement rates (Finland, Portugal and Spain). Given that the parameters are so different
across countries, it is not necessarily surprising that they implement substantially different

unemployment insurance schemes. However, there is no clear pattern across countries that

0Note that the flows between unemployment, inactivity and employment do not directly determine \?,,
Al and o as not all job offers are accepted and, potentially, there are voluntary quits as well.

"UNote that, for better visibility, we have omitted Belgium from this figure since although it has average
replacement rate of 50 percent, UI has by far the longest duration (20 quarters) there.
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would connect the dispersion of institutional parameters with the parameters of the UI poli-
cies. This indicates that national policies are not necessarily designed using the same welfare
criterion. We come back to this issue in section 5.

This calibration, which initializes the economy in ¢ = 0, allows to perform several ex-
periments and analyze the evolution of countries’ labour markets and other macroeconomic
variables under different configurations of unemployment policy for ¢ > 1, which we do in
the following three sections.

Labour Market Institutions (model)
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Figure 4: Labour Market Rigidity.

5 National Reforms of the UB System

As we have seen in Section 4, European labour markets are very heterogencous. We have also
seen that although current national unemployment benefit systems, in terms of replacement
rates and duration of benefits, vary across countries, these differences do not seem to mirror
this underlying heterogeneity in institutions/parameters. Nevertheless, we could expect that
the optimal (welfare maximizing) policies should reflect these differences. If this is the case,
then it is unlikely that countries would agree on a common policy. In this section, we compute
the (constrained) optimal unemployment insurance system individually for each country. We
will show that there will be considerable heterogeneity in preferred replacement rates but
that there will be full agreement on the duration of benefits.

More specifically, for each country ¢ we ask the question: what is the optimal unilateral
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Figure 5: National Unemployment Benefit Systems.

once-and-for-all change in (b°, ')? This analysis is done under the same atomistic country
assumption as in the previous section, i.e. we assume that a single country does not affect
the equilibrium interest rate when changing its unemployment benefit policy even though
the savings decisions of its citizens change. This implies that the marginal product of capital
and hence the capital-labour ratio is pinned down by the interest rate and as a consequence
also wages are unaffected by the change in policy.

We assume that the government maximizes the utilitarian welfare of its citizens. Formally,
the government in country i chooses a pair of policy parameters (b, u¢) with b = b% and

pi =t for all t > 1 such that social welfare is maximized,'?

max SWL ) = max 5 [ Vi, z.0i8, i )Gia 2, 2)do

(b1vﬂ1) 17“1 r€X 27

Thereby, individually optimal decision rules, firm production plans and taxes adjust such
that all equilibrium conditions in Definition 1 are satisfied. Note that for each individual we
compute the value in the initial period and therefore take into account the whole transitional
dynamics to the new steady state for this and all subsequent policy experiments.

In order to be able to interpret the welfare gains associated with the policy reform, we
translate them into consumption equivalent variation. In particular, A(a, z,z) defines the

per period percentage increase in consumption that would need to be given to an individual

12Here we add the policy parameters as arguments in the value function to make it explicit that the values
depend on policy parameters.
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with initial state (a, z, ) when the benefit system is kept at the status quo such that he is
indifferent between this status quo and the optimal reform. The aggregate welfare gain is

then defined as

ZZ/ A'(a, z,2)'(a, z, x)da.

zeX zeZ

Similarly, we define the aggregate welfare gain of the employed, unemployed eligible, unem-

ployed non-eligible and inactive as

A >ez JoT Ala, z,x)¢ (a, 2, x)da

for z € {e,u® u". n}t.
v zEZfo “(a, z,r)da {e,utu"n}

Results. Table 4 shows the current benefit policy and the optimal reform in each country
along with the taxes that finance this policy. For the optimal reform we report the new
steady state taxes 77 . Note, however, that along the transition taxes vary in order to clear

the government budget period by period.

Country Status Quo Optimal Reform A
Vo by m(%) | 1/my by 75,(%)

Austria 2 040 1.50 oo 010 042 |041
Belgium 20 0.50 4.82 oo 015 047 | 1.85
Germany 4 042 1.07 oo 015 1.72 | 0.39
Estonia 4 050 3.22 oo 0.10 0.57 | 0.62
Spain 8§ 0.63 9.19 oo 0.20 3.50 | 1.05
Finland 8 0.55 5.99 oo 0.05 0.00 |3.63
France 8 0.58 3.17 oo 035 299 |0.73
Greece 4 0.58 491 oo 050 988 |0.73
Ireland 4 0.48 2.99 oo 0.10 0.81 | 0.69
Italy 3 050 240 oo 030 5.15 | 0.67
Lithuania 2 034 1.18 oo 015 225 | 045
Luxembourg | 4 0.82 2.64 oo 0.20 0.55 |0.84
Latvia 3 056 4.04 oo 025 474 |0.52
Malta 2 020 0.07 oo 040 250 | 0.46
Netherlands 4 0.75 2.59 oo 0.15  1.10 | 0.40
Portugal 6 0.65 1034 | oo 0.10 0.63 | 3.16
Slovenia 2 0.70 1.58 oo 0.30 2.81 | 0.69
Slovakia 2 047 1.60 oo 0.15 221 |0.33

Table 4: Optimal National Reforms of the Benefit System

We see that despite the substantial heterogeneity in labour market institutions, optimal
unemployment benefit policies are not so different from each other. In particular, in all coun-

tries an unlimited duration of eligibility is optimal. This policy eliminates the risk of not
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finding a job before losing eligibility. However, optimal replacement rates vary substantially
between 5% and 50%'. In order to get more insights about these results, recall that our
model features the usual insurance-incentive trade-off of transfer programmes. In particular,
workers need insurance both for the income drop associated with job loss and for the contin-
gency that they did not receive offers. At the same time, we need to provide them sufficient
incentives to accept job offers instead of staying unemployed.'* Note that both a higher
replacement rate and longer duration provide more insurance and both reduce incentives to
accept job offers. However, limiting the duration affects workers more on the margin which
they cannot control (the probability of receiving offers), while reducing replacement rates
affect them more on the margin which they can control (accepting or rejecting offers). Given
this, it is not surprising that all countries would prefer an unlimited duration.

To understand better the differences between the welfare gains and the optimal levels
of replacement rates across countries it is instructive to look at the welfare gains at a more
disaggregated level. Table 5 shows the gains separately for agents in different labour market
states. In line with the intuition above, we see that the eligible unemployed are the main
beneficiaries in countries, which have a very short duration of benefit receipt in the status
quo and relatively low arrival rates of job offers for the unemployed (Italy, Malta, Slovenia

and Slovakia).

13QOur optimization routine optimized over increments of 0.05 in the replacement rate dimension.

4 There are two other potential moral hazard problems associated with unemployment insurance that are
not present in our framework. The first is the issue of quitting and claiming unemployment benefits. In our
environment, as in most European countries, quitters are not eligible for unemployment insurance. Second,
in contrast to part of the literature (see e.g. Hopenhayn and Nicolini (1997)) search effort is observable in
our environment. We motivate this assumption by the fact that unemployment agencies in all European
countries devote significant resources to monitor the search effort of the unemployed.
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Employed | Un. Eligible. | Un. Non-Elig. | Non-Active | Total
Austria 0.41 0.40 0.50 0.39 0.41
Belgium 2.07 0.11 1.38 1.67 1.85
Germany 0.36 1.91 0.56 0.29 0.39
Estonia 0.63 0.26 0.90 0.66 0.62
Spain 1.11 0.37 1.45 1.10 1.05
Finland 3.72 3.02 - 3.44 3.62
France 0.69 1.28 1.09 0.53 0.72
Greece 0.57 2.14 1.83 0.56 0.73
Ireland 0.69 0.42 1.16 0.64 0.69
Italy 0.53 2.07 2.10 0.54 0.67
Lithuania 0.38 1.27 0.99 0.36 0.45
Luxembourg 0.88 0.27 1.00 0.76 0.84
Latvia 0.40 1.12 1.32 0.52 0.52
Malta 0.31 7.42 2.65 0.57 0.46
Netherlands 0.40 0.11 0.65 0.36 0.40
Portugal 3.36 2.21 2.99 3.04 3.16
Slovenia 0.63 2.31 1.31 0.57 0.69
Slovakia 0.28 1.10 1.08 0.23 0.33

Table 5: Welfare gains in percent CEV.

It is also clear that the different levels of replacement rates combined with the different
characteristics of labour markets imply large differences in the tax rates which finance the
respective benefit systems (see table 4). For example, even though Luxembourg has the
same optimal UI benefit system as Spain (unlimited duration, 20% replacement rate), its
tax rate is less than one sixth of the Spanish tax rate (0.55% vs. 3.50%). Similarly, France
provides more generous Ul benefits than Italy, but its tax rate is lower. The reason for
these are the structurally different labour market institutions. In particular, in section 4
we saw that in Spain the job separation rate is much higher and in Italy the job finding
rates are much lower than in most other countries. These differences highlight that more
generous Ul systems make employment unattractive not only because the outside option
(higher and/or longer duration of UI benefits) is improved, but also because taxes on the
employed are higher, amplifying the incentive problem. This is another reason why in all
countries (but Malta) the replacement rates are reduced. As a consequence, despite an
extension of the duration of benefit receipt, in most countries taxes decline. Wherever the
tax rate drops significantly (see for example Finland, Belgium and Portugal) the welfare
gains are significant and highest among the employed.

The optimal level of the replacement rate is also affected by labour market parameters.

In those countries where the job arrival rate A, is high, the reduction of replacement rates

26



has lower costs to the unemployed (see Austria, Finland and Portugal for example). In
contrast, in countries with lower job arrival rates, but where search has high benefits (i.e.
A >> \) and the utility cost of search, 7*, is relatively high, it is optimal to make sure that
the unemployed keep searching and hence the replacement rates are higher (see for example
Italy and France).

It may be surprising that in many countries non-eligible unemployed and inactive agents
like the reform more than eligible unemployed. This is because these agents will earn wage
income and pay lower taxes earlier than they will receive unemployment benefits. Remem-
ber that the only way to gain eligibility for benefits for these agents is by going through
employment and being exogenously separated from the job.

Among all countries Finland has the lowest optimal replacement rate of only 5% (down
from 55% in the status quo). The reason is that in Finland there is little benefit from
incentivizing non-employed agents to search as the job arrival rate for the inactive is almost
as high as the job arrival rate for the actively searching unemployed. Together with a
considerable utility cost of search, the low replacement rate makes most non-employed agents
in Finland stop searching. As a consequence there are basically no unemployment benefits
to be paid in equilibrium and taxes can decrease to zero. We observe that the welfare gains
in Finland are very high. The employed, who experience a tax decrease of six percentage
points, gain about 3.7% in consumption equivalent terms. The gains for the non-employed
are only slightly lower since non-employment spells are short due to high job arrival rates,
and once employed these agents will experience the same tax cut.

Another interesting country is Germany, where unemployment duration is very long due
to low job arrival rates and yet the original policy has a low duration of eligibility (four
quarters). As a consequence, the eligible unemployed benefit the most from the reform,
with a welfare gain of almost 2% in consumption equivalent terms, despite the fact that
the replacement rate is reduced from 42% to only 15%. Furthermore, while the expenses
of the government per eligible unemployed decrease by almost two thirds, the number of
eligible unemployed increases so much due to the increase in duration of eligibility, that the
total expenditures on Ul benefits increase. As a consequence, the tax rate has to increase,
dampening the welfare gains of all agents who are currently paying taxes (employed) or will

pay taxes earlier than receive Ul benefits (non-eligible unemployed and inactive).

27



6 A Proposal for a Constrained Efficient EUIS

In this section, we provide an answer to the question: can we find a harmonized European
unemployment benefit system that is welfare improving in all countries of the euro area?
Since the reform affects all the countries simultaneously, we compute the responses to the
reform in general equilibrium.!®

We show that not only is it possible to find agreement on having benefits of unlimited
duration, but also generalized agreement on a replacement rate of 10%. How much agreement
is possible depends on how such a system is financed; in particular, there is majority support
if the union payroll tax is harmonized (Subsection 6.1) and it is ‘unanimous’ - in the sense
that utilitarian social welfare increases in every single country - if payroll taxes are experience
based, as to eliminate cross-country transfers (Subsection 6.2). We take the latter as our
benchmark proposal and study the general equilibrium effects in Subsection 6.3. We also
show how further welfare gains and more general support across the population within each
country may be achieved by allowing countries to individually increase their replacement
rates (Subsection 6.4). In Subsection 6.5 we study the potential risk-sharing gains of the
EUIS by allowing it to smooth the tax burden of Ul along a country-specific deep recession.

Finally, we briefly discuss how it can be implemented together with an EUIS fund (Subsection
6.6).

6.1 Financing with a Common Tax Rate

Let us first consider jointly financed benefit systems. In this experiment, we replace individ-
ual countries” budget constraints with a common European one. Instead of I government
budget constraints (equation (12)) which solve for I different tax rates, there is only one tax

rate that clears the union budget constraint
I I )
T ZniLi = bZni Zzt/ ¢(a,z,u)da vVt >1. (14)
i=1 i=1  zez 70

Note that both the tax rate and the replacement rate are independent of ¢ but they may

vary over time as we consider the joint transition of all countries to the new steady state.

15Tn particular, we solve for the path of interest rates that clears the total European capital market each
period (See Definition 2). The assumption of the Eurozone as a closed economy is a simplification, since
there are capital flows into and out of the Eurozone as a whole. Nevertheless, we found that the results
under the other extreme assumption of the Eurozone as a small economy, are very similar in this particular
case. As we expect the truth to be somewhere between these two polar cases, our results should be robust
to this assumption.
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It turns out that with this way of UI budget clearing the set of reforms that would
achieve unanimous support across member states is empty. By contrast, we will show that
when taxes are country specific in order to neutralize cross-country transfers, there are many
combinations of replacement rate and duration which achieve welfare gains in every single
country of the Eurozone. For reasons of comparability we pick one of these combinations,
which we discuss in more detail in both sections. Specifically, we display the results for the
benefit system with an unlimited duration of eligibility and a common replacement rate of
10%. This is the system which maximizes total utilitarian European social welfare when
taxes are country specific. In table 6 we show the results when taxes instead satisfy equation
(14).

Naturally, the net recipients of such a system are all beneficiaries of the reform. These
countries are Germany (whose Ul budget is almost balanced), Spain, Greece, Italy, Lithuania,
Latvia and Slovakia. In terms of transfers Spain, which receives 0.37% of its GDP would
be the biggest winner of such reform. It also has a very high welfare gain of almost 1.5%
in consumption equivalent terms. However, one country, Portugal, has an even higher gain
of almost 3% in consumption equivalent terms. Interestingly, this is the case even though
Portugal is a net contributor into the system as it pays about 0.2% of its GDP. While it is
the most extreme case of a country who is a net payer but gains from the reform, it is not the
only one. The welfare gains in Austria, Belgium, Estonia, Finland, Ireland, Luxembourg,
Netherlands, Portugal and Slovenia are positive even though these countries pay substantial
transfers, between 0.1% and 0.6% of their respective GDP. This result can be understood
when looking at the optimal national policies from the previous section. Most countries
would prefer to reduce their replacement rate and consequently reduce the tax burden on
the employed, especially if they can increase the duration of unemployment benefit eligibility.
The welfare gains from this policy change are big enough to compensate for the transfers
that the respective countries have to pay.

Overall, there are only two countries, France and Malta, that lose from the reform in terms
of the average welfare gain. Both countries would be net payers into the system. France will
oppose this reform because it already has a high duration of eligibility (8 quarters) and a
high replacement rate (58%) at the status quo. Also its desired replacement rate (35%) is
much higher than the 10% under the harmonized system. When the tax rate is harmonized,
the reduction in taxes on the French employed is not big enough to compensate for the loss

of benefits for the French unemployed. However, as we will see later, this conclusion changes
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once its tax rate can decrease further to eliminate the cross-country transfer. The same
is true for Malta. Recall that Malta was the only country whose desired replacement rate
(40%) was above the initial one (20%). If the tax rate is harmonized the reduction in taxes
is not enough to compensate for the loss in benefits. Again, we will see that this changes
once Malta can decrease taxes further such that it only finances the domestic unemployment

benefit expenditures.

Country Status Quo Harmonized System | A | Transfer/GDP
Vpy by 7o(%) [ 1/py by 73 (%)
Austria 2 040 1.50 oo 0.10 0.92 | 0.03 -0.36
Belgium 20 0.50 4.82 oo 0.10 0.92 1.35 -0.49
Germany 4 042 1.07 oo 0.10 0.92 0.37 0.04
Estonia 4 050 3.22 oo 0.10 092 | 0.39 -0.25
Spain 8§ 0.63 9.19 oo 0.10 0.92 1.47 0.37
Finland 8 0.55 5.99 oo 0.10 0.92 | 2.87 -0.64
France 8§ 0.58 3.17 oo 0.10 092 |-0.10 -0.14
Greece 4 058 491 oo 0.10 0.92 | 0.87 0.25
[reland 4 048 2.99 oo 0.10 0.92 0.61 -0.08
[taly 3 050 240 oo 0.10 092 | 0.61 0.11
Lithuania 2 034 1.18 oo 010 092 | 0.64 0.33
Luxembourg 4 0.82 2.64 oo 0.10  0.92 0.27 -0.51
Latvia 3 056 4.04 oo 0.10 092 | 0.76 0.22
Malta 2 020 0.07 oo 0.10 0.92 |-0.25 -0.38
Netherlands 4 0775 259 oo 0.10 0.92 0.11 -0.19
Portugal 6 0.65 1034 | oo 0.10 0.92 2.99 -0.20
Slovenia 2 070 1.58 oo 0.10 092 | 0.12 -0.07
Slovakia 2 047 1.60 oo 0.10 092 | 0.50 0.28

Table 6: Harmonized Benefit System Financed With Common Tax Rate.

6.2 Financing with Country-Specific Tax Rates

Let us now consider the case of varying contribution payments across countries, which clear
each country’s government budget constraint separately. To be specific, in this experiment
we require that condition (12) holds for each i € {1,2,...,1}. Figure 6 depicts the set of
combinations of replacement rates and expected duration that lead to an improvement in
average welfare in every single country. This set has a few notable properties. First, all ele-
ments of the set are characterised by a very long duration of unemployment benefit eligibility
of above 30 quarters. Second, there is a clear lower and upper limit in replacement rates
given by 8 percent and 22 percent. The lower limit is determined by countries where lower
replacement rates would hurt insurance significantly, while the upper limit is determined by

countries where higher replacement rates will imply a very high tax burden on the employed.
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Third, there is some trade-off between the two instruments: decreasing the replacement rate

requires increasing the duration of eligibility.
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Figure 6: Set of welfare improving reforms.

Also notice that the very same benefit system (unlimited duration, replacement rate of
10%) that we considered in the previous subsection is part of this set and hence welfare
improving in all countries of the union. There are two reasons why we choose this particular
combination for a more detailed analysis. First, it delivers the highest gain if the objective
is to maximize total - population weighted - utilitarian social welfare of the Eurozone.'¢.
Second, 10% is close to the lowest replacement rate that is acceptable for each country.

Table 7 summarizes the results. In the previous subsection, we have seen that only two
countries, France and Malta, have opposed this reform when a common tax rate (0.92%)
cleared a European Ul budget. Instead, with the country-specific taxes that eliminate cross-
country transfers, France and Malta face smaller tax rates of 0.72% and 0.38%, respectively.
This reduction makes the reform more attractive for them and overall leads to a (modest)
welfare gain. Countries with high unemployment (like Greece and Spain) see significantly

higher tax rates under this scenario than under harmonized taxes. However, these taxes are

still much below the status quo taxes, resulting in reduced but still positive welfare gains.

16To be precise it does so when we optimize over a grid with 5% increments in the replacement rate
dimension. The total European welfare gain with this policy reform is 0.62% CEV. It turned out that with
a replacement rate of 12.5% the gain was slightly higher (0.66%).
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Country Status Quo Optimal Reform A
Vpy by (%) | 1/w b 75, (%)

Austria 2 040 1.50 oo 0.10 0.41 |0.42
Belgium 20 0.50 4.82 oo 0.10 0.21 |1.85
Germany 4 042 1.07 oo 0.10 097 |0.34
Estonia 4 050 3.22 oo 0.10 0.56 | 0.64
Spain 8 0.63 9.19 oo 0.10 1.46 | 0.96
Finland 8 0.55 5.99 oo 0.10 0.01 | 3.65
France 8 0.58 3.17 oo 0.10 0.72 | 0.05
Greece 4 058 491 oo 0.10 1.29 |0.62
Ireland 4 048 299 oo 0.10 0.80 |0.71
Italy 3 050 240 oo 0.10 1.08 |0.55
Lithuania 2 034 1.18 oco 0.10 1.39 |0.33
Luxembourg 4 0.82 2.64 oo 0.10 0.20 | 0.81
Latvia 3 056 4.04 oco 0.10 1.24 |0.44
Malta 2 020 0.07 oo 0.10 0.38 |0.20
Netherlands 4 0.75 259 oo 0.10 0.64 |0.33
Portugal 6 065 1034 | oo 010 0.62 | 3.20
Slovenia 2 070 1.58 oo 0.10 0.82 |0.23
Slovakia 2 047 1.60 oo 0.10 1.32 |0.27

Table 7: Optimal Harmonized Benefit System Financed at the Country Level.

As before, the average welfare effects are not only heterogeneous across countries but also
across different groups within each country. This is shown in table 8. We see that while the
size varies, the sign is positive almost everywhere. In fact, only the unemployed eligible in
Belgium, Spain, France, Luxembourg and Netherlands are against the reform. The reason
is that the current benefit systems in those countries are rather generous. Belgium already
has a rather high duration of eligibility in place together with a replacement rate of 50%.
Spain and France currently have a duration of 8 quarters with a replacement rate of around
60%. Finally, Luxembourg and Netherlands have a duration of 4 quarters but very high
replacement rates of about 80%. Those agents currently claiming these generous benefits
are not happy when they are cut to 10%. In other countries, the cut in replacement rates is
smaller and the negative direct effect of this cut is compensated by the increase in eligibility
duration and by generally lower taxes that need to be paid once these agents find a job.
As we will see in subsection 6.4, when national top-ups are available, the group of eligible
unemployed will also agree to the reform (complemented with a national scheme) in each
single country. However, if general equilibrium effects on unionwide prices are accounted for,
limits to national top-ups may need to be placed, in order to preserve the Pareto improvement

of the reform.
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Employed | Un. Eligible. | Un. Non-Elig. | Non-Active | Total
Austria 0.42 0.41 0.52 0.40 0.42
Belgium 2.13 -0.28 0.75 1.63 1.85
Germany 0.31 1.00 0.56 0.28 0.34
Estonia 0.65 0.28 0.92 0.67 0.64
Spain 1.14 -0.26 0.88 1.02 0.96
Finland 3.75 3.06 - 3.48 3.65
France 0.10 -0.95 0.10 0.11 0.05
Greece 0.66 0.14 0.74 0.56 0.62
Ireland 0.71 0.44 1.19 0.66 0.71
Italy 0.52 0.65 1.09 0.49 0.55
Lithuania 0.28 0.83 0.74 0.27 0.33
Luxembourg 0.89 -0.15 0.46 0.67 0.81
Latvia 0.42 0.26 0.83 0.48 0.44
Malta 0.16 2.35 0.93 0.22 0.20
Netherlands 0.34 -0.35 0.56 0.32 0.33
Portugal 3.41 2.26 3.05 3.09 3.20
Slovenia 0.21 0.48 0.50 0.20 0.23
Slovakia 0.22 0.65 0.84 0.21 0.27

Table 8: Welfare gains in percent CEV.

What happens to the average duration of unemployment? In Figure 7 we see that it
increases in every single country. This is due to two related reasons. First, as unlimited
receipt of benefits eliminates the risk of losing eligibility, some unemployed workers who
decided to accept job offers before the reform, now reject them. Second, workers who lost
eligibility in the status quo often decided not to search actively and became inactive. Given
unlimited eligibility these workers now keep searching to retain the eligibility of benefits.

This has social benefits as they are more likely to receive job offers since X!, > A’ .
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Figure 7: Unemployment duration before and after the reform.

6.3 National and General Equilibrium Effects

As table 7 shows, the above EUIS proposal is a radical reform for all countries: for no coun-
try the three parameters defining the EUIS (duration of eligibility, replacement rate and tax
rate) remain close to their status-quo, benchmark, values. Nevertheless, the reform induces
only moderate effects on economic aggregates. Total European savings, and hence the capital
stock, decreases slightly, by less than 1% over a time span of 40 years. Similarly, Figure A.7
in the Appendix shows that the total stocks of employed, unemployed and inactive agents in
the Eurozone remain basically constant after the reform. As a consequence the capital-labour
ratio and therefore equilibrium interest rates and wages are affected only slightly. As if, on
aggregate, the Eurozone economy remained oblivious to the radical reform of the unemploy-
ment insurance system. However, the disaggregate picture of the Eurozone economies shows
that for almost all of them the radical reform induces significant effects on the distribution
of employment, but the heterogeneity — across countries of different size — is such that these
significant national effects cancel out. As table 13 in the Appendix shows, there is a group of
countries for which employment and total unemployment increases and, therefore, the share
of inactive population decreases (Germany, Italy, Lithuania, Malta, Netherlands, Slovenia

and Slovakia), while for another group of countries the employment distribution changes in
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the opposite direction (Austria, Belgium, Estonia, Spain, Finland, Luxembourg and Latvia).
Furthermore, Greece and Portugal are two intermediate, idiosyncratic, countries where em-
ployment increases and total unemployment decreases, while France and Ireland are the only
two countries for which the effects are moderate.

Which are the consumption and saving patterns associated with these different employ-
ment reactions to the reform? Why countries react so differently to the same reform? The
proposed EUIS does not imply a homogeneous response to consumption-savings decisions.
All countries increase their coverage, making it unlimited (i.e., non-eligible unemployment
disappears), which, as we have already noted, weakens the precautionary motive for savings,
however they all also have lower replacement rates, which requires individual savings to
complement the drop in income while unemployed. Furthermore, wages (before taxes) and
interest rates are stable and, with only two minor exceptions (Lithuania and Malta), pay-
roll taxes decrease (see table 7) and, therefore, net wages increase. Whether these tradeoffs
results in a decrease or an increase of savings depends on how easy it is to get, and keep,
a job. In the first group of countries where employment increases and inactivity decreases,
average individual savings decrease (see table 14 in the Appendix): the effects of higher net
wages and a weaker precautionary motive dominate. In contrast, in the second group of
countries where employment and total unemployment decreases, average individual savings
increase. In our calibrated economies, countries can react differently to the introduction of
a common EUIS only because they differ in their ‘country specific’ parameters (described in
table 3). In particular, the utility cost of search, -, seems to play a major role in explain-
ing the different reactions to the same policy change: all the countries where employment
and unemployment is reduced (the above second group) have relatively high search costs
(7% > 0.34). In contrast, most countries where employment and unemployment increases
(the above first group) have low search costs (¢ < 0.20); although, within this group, Italy,
Malta and Slovenia have high search costs, which shows that differences in other parameters
also play a role in explaining the differential reaction to the introduction of the proposed
EUIS.'" In sum, the fact that our proposed EUIS does not have significant general equilib-

rium effects does not mean that this is a feature of EUIS proposals; on the contrary, as we

"For example, Spain and Greece have similar ‘labour market’ parameters (in table 3). With the intro-
duction of the proposed EUIS, employment decreases in Spain, while it increases in Greece (see table 13 in
the Appendix). However, the unemployment benefit policy of Spain is more generous and, as a result, their
benchmark employment distributions differ. In fact, in relation to their benchmark steady-states, with the
same EUIS policy savings increase in Spain and decrease in Greece (see table 14 in the Appendix), while
their steady-state distributions of employment become very similar.
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have seen, radical reforms of unemployment benefit systems are likely to have significant
effect on employment and consumption-savings decisions and, therefore, unless countries
adopting them are ‘negligible’ with respect to the aggregate, these reforms are likely to have
general equilibrium consequences, except if — as it happens in our proposal — these effects
mutually cancel-out. Furthermore, unless labour reforms are undertaken, the introduction
of a EUIS may exacerbate some labour market differences (e.g., in the proposed EUIS Spain
decreases its employment rate); although, as we argue, the same introduction of a EUIS can
be an important incentive for low employment rate countries to reform their labour market

institutions.

6.4 Complementary National Benefits

The system proposed above would allow governments to complement the EUIS with ad-
ditional, national, benefits. In this section we compute these optimal “top-ups” for each
country separately. Specifically, for each country i, we compute the optimal increase of the
national replacement rate b and the corresponding tax rates to finance the increased Ul

expenditures 7.18

Country by (%) A A+ A
Austria 0.00 0.00 042 042
Belgium 0.05 026 1.85 1.86
Germany 0.06 075 034 0.39
Estonia 0.00 0.00 0.64 0.64
Spain 0.10 154 0.96 1.05
Finland 0.00 0.00 3.65 3.65
France 0.25 1.27 0.05 0.72
Greece 0.35 7.57 062 0.72
Ireland 0.00 0.00 0.71 0.71
Italy 0.20 4.07 0.55 0.67

Lithuania 0.05 086 0.33 0.44
Luxembourg | 0.10 0.35 0.81 0.85

Latvia 0.15 3.23 044 0.51
Malta 0.30 2.12 020 0.46
Netherlands | 0.05 0.51 0.33 0.36
Portugal 0.00 0.00 3.20 3.20
Slovenia 020 1.99 0.23 0.69
Slovakia 0.05 0.89 0.27 0.33

Table 9: Optimal National Top-Ups.

18We do this analysis in partial equilibrium (Definition 1), assuming that the path of interest rates is
fixed to the one implied by the EUIS system with 10% replacement rate and infinite duration, i.e. the one
computed in the previous subsection.
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The results are summarized in table 9. The third column shows the welfare gains if only
the basic EUIS was implemented, while the last column summarizes the gains if both, the
EUIS and the optimal national top-ups, are in place. To have more intuition about these
results we need to relate them to two sets of previous results. In table 4 we have the nationally
optimal replacement rates. Obviously, for countries with high desirable replacement rates
we expect significant top-ups (see for example France, Greece, Malta and Slovenia). At the
same time, for countries where the individually desirable rate is close to 10 percent, we do
not expect any benefit from complementing the EUIS (see Austria, Estonia, Finland, Ireland
and Portugal).’® The second aspect can be seen by comparing table 8 with table 10, which
shows the welfare gains for all labour market groups when optimal national top-ups are in
place. We noticed before that, without national complementary insurance, in some countries
the eligible unemployed would oppose the reform because they would suffer significant cuts in
unemployment benefits. For all these countries (Belgium, France, Luxembourg, Netherlands
and Spain), the government will optimally introduce top-ups to remedy this issue and the
eligible unemployed will experience (very significant) welfare gains.

However, there are only three countries - France, Malta and Slovenia - where the addi-
tional welfare gains due to national top-up are significant (above 0.2% CEV) for the entire
population. In all these countries the individually optimal replacement rate is high and at
the same time, the tax increase to finance the top-up is not large. By contrast, in the case of
Greece the large top-up indeed improves the welfare of the eligible unemployed substantially,
but at the same time the increase in taxation of more than 7.5 percentage points reduces the
welfare gains of the employed considerably. Hence the overall gain from the top-up is small.

It should be noted that the top-ups of table 9, as well as their welfare consequences (table
10), do not account for their general equilibrium effects. In fact, if all of the top-ups of table
9 were to be implemented, aggregate savings will be substantially lower and, in as much as
the Eurozone is a closed economy, interest rates would need to adjust. In other words, while
the proposed EUIS with a uniform 10% replacement rate can be improved with national
top-ups, these reforms need to be coordinated; for example, a 25% top-up in France, can
result in an increase of the Eurozone interest rate — i.e., in a ‘pecuniary externality’ that

must be accounted for.2°

19Neither would these countries benefit from reducing the 10% replacement rate of the EUIS, if they were
able to. For them, 10% replacement rate is optimal (at least with increments of 5% in the replacement
rate dimension). Note that this is true even for Finland, which had an optimal national replacement rate
of 5%. Tt turned out that once prices adjust after the EUIS is introduced, also Finland (slightly) prefers a
replacement rate of 10% over 5%.

20Tn fact, to preserve the national budgets (with country-specific taxes) and Pareto improving features of
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Employed | Un. Eligible. | Un. Non-Elig. | Non-Active | Total
Austria 0.42 0.41 0.52 0.40 0.42
Belgium 2.08 0.12 1.40 1.67 1.86
Germany 0.36 1.91 0.57 0.29 0.39
Estonia 0.65 0.28 0.92 0.67 0.64
Spain 1.11 0.37 1.46 1.10 1.05
Finland 3.75 3.06 - 3.48 3.65
France 0.69 1.27 1.09 0.52 0.72
Greece 0.57 1.92 1.78 0.55 0.72
Ireland 0.71 0.44 1.19 0.66 0.71
Italy 0.52 2.06 2.10 0.53 0.67
Lithuania 0.38 1.27 0.99 0.36 0.44
Luxembourg 0.88 0.28 1.01 0.76 0.85
Latvia 0.39 1.12 1.31 0.51 0.51
Malta 0.31 7.42 2.65 0.56 0.46
Netherlands 0.37 0.09 0.61 0.30 0.36
Portugal 3.41 2.26 3.05 3.09 3.20
Slovenia 0.62 2.31 1.31 0.56 0.69
Slovakia 0.27 1.10 1.09 0.23 0.33

Table 10: Welfare gains in (% CEV) with national top-ups.

6.5 Cross-country risk sharing

One of the main arguments for an EUIS is its capacity to provide insurance against country
level fluctuations in unemployment — in particular, severe economic downturns — through
risk-sharing. In this section we quantitatively assess the insurance effects of having an EUIS
on individual countries. In particular, we consider a benchmark which provides an upper
bound on these insurance gains: individual countries are small with respect to the union.
This small-country assumption allows the EUIS to insure countries against their specific
fluctuations in unemployment, while keeping the rest of the union at the steady-state status
quo. We show that the welfare benefits of such an insurance system are relatively small.

The experiment is constructed as follows. At time ¢ = 0 the country is in its steady
state. At the end of this period, when all decisions are already made, it becomes aware that
at t = 1 it is hit by a completely unanticipated severe negative shock. After the shock hits
the country returns to its steady state in a deterministic and gradual way. Given that it is
a severe shock with relatively long-lasting effect, insurance is potentially very valuable.

Similarly to Krusell et al. (2017), we model shocks as hitting simultaneously TFP (A)

our proposal, the national top-ups should be at most 14% as an available option for all Eurozone countries
(additional computations available upon request).
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and exogenous labour market flows (o, A\, and \,)?!. In particular, a deep recession will be
modelled as a drop in TF'P and job arrival rates and a rise in the separation rate. We model
economic fluctuations in this way because fluctuations of TF'P alone are not able to generate
large enough fluctuations of unemployment if output fluctuations are reasonable (see also
Krusell et al. (2017)). This issue is amplified in our framework by the fact that job creation
and job destruction are not modelled endogenously.

We consider two cases: financial autarky and insurance through the EUIS, In particular,
for the latter case, we consider that an economy is in the steady state with our benchmark
European insurance policy (unlimited duration, 10 percent replacement rate and country-
specific taxes) before the shock hits. In financial autarky, along the transition the tax rate
needs to adjust to balance the government budget constraint every period. In the case of
the EUIS, we assume that countries can get full insurance against the rise in unemployment
expenditure and thus can leave the tax rate at its steady state value. We assume that the
shock is a zero probability event and therefore comes as a complete surprise to agents. Given
all these assumptions, note that, after the shock hits, the economy follows a deterministic
pattern and eventually converges back to its steady state. Hence, along the transition agents
have perfect foresight when solving their dynamic optimisation problems.

We want to note here that the zero probability assumption serves one purpose: to cal-
culate an upper bound for the actual welfare gains that a EUIS would achieve when its
sole purpose was to insure country level fluctuations in unemployment expenditures. If we
relax this assumption and assume that the shock happens with some positive probability,
an actuarially fair EUIS would imply a higher tax rate than the steady state tax rate, i.e.
countries would have to pay an insurance premium. This reduces consumption in normal
times and thus welfare. It also would imply that agents would prepare for the possibility
of such a shock through higher savings, in which case the smoothing of taxes is less helpful
than in case of the fully unanticipated shock. By not accounting for this anticipation effect
we also provide an upper bound on insurance gains.

We calculate the difference in aggregate social welfare of going through the recession with
the EUIS in place versus the same negative shock in autarky. We calculate the welfare effect
at time ¢ = 0 conditional on the negative shock happening, i.e. at the time when it is most

desirable to be insured against increases in unemployment expenditures. The purpose is

21Note that in order to economize on notation we suppressed the time subscript in these parameters in
the description of our model. In most of our analysis these parameters are indeed treated as constant. Only
in the present section we deviate from this assumption.
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again to provide an upper bound for the actual insurance gains. For example, we neglect the
possibility of an economic expansion during which under the EUIS taxes would be higher
than in autarky and hence participation less desirable.

The argument that we make with this exercise is that, even in a highly stylized scenario
which, as described above, is constructed in a way as to increase welfare gains of an EUIS
(relative to what we could expect in reality), the effect of insuring country level fluctuations

in unemployment benefit taxes are overall small.
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Figure 8: Shock process in France.

The Shocks. The combination of shocks has the following structure. Consider first
total factor productivity in country 7. At ¢t = 0 the country is in steady state, i.e. A} = A’

At t = 1 a negative shock of size €4 hits,
Azl = (1 — EA)Ai.
The shock has persistence p4 and moves back to the steady state in a gradual and deter-
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ministic way,
log(AY) = palog(AL_ )+ (1 — pa)log(A") fort > 1.
Similarly, the job separation rate and the job arrival rates are hit in ¢t =1,

ol =(1+¢,)0"
/\Z,l =(1- GAu)/\Z

)\il,l = (1 - EAH)A;'
After that they gradually return back to their steady state values, i.e. for t > 1

O-Z = poo’ifl + (1 - pa)‘ji
)‘i,t = pAu)‘Z7t—1 + (1 - P/\u))‘z

At = PaiAng1) + (1= pa,)A,

holds.

We consider a deep recession with TFP dropping by 10% (e4 = 0.1), the job separation
rate doubling (¢, = 1), and the job finding rates being reduced by half (ey, = €,, = 0.5).
We further assume that ps = p, = pa, = pa, = 0.75. Figure 8 depicts the evolution of the
shock in the case of France.

The shock induces changes in labour markets, which are depicted in Figure 9. To some
extent these responses are driven directly by the exogenous shock. For example a higher
separation rate reduces employment by construction. But to a substantial degree they result
from endogenous decisions of agents. For example, we observe that unemployment decreases
at impact and only later rises above its steady state value (second panel) and that at the same
time inactivity increases at impact and gradually decreases later (third panel). The reason
is that because of lower wages and a lower likelihood to find a job even when searching,
many agents are not willing to incur the utility loss of searching and instead decide not
to participate. Only later, when economic conditions improved, they start searching for a
job again. Furthermore, some not separated agents decide to quit working because of the
reduction in wages.

If the country is in financial autarky, this mechanism is amplified through a rise in taxes,

distorting incentives to (try to) work even more. Figure 10 shows how taxes in France would
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Figure 9: Labour Market in France.

evolve under autarky (solid line) as opposed to the case in which the country is fully insured
against fluctuations in benefit expenditures (dashed line).?> In France such a shock would
result in a gradual increase in the payroll tax that is from 0.75% to about 1.35% at the peak
of the recession. Note that this reduction of taxes implies a very significant transfer from the
EUIS to France. In particular, at the peak of the unemployment crisis (between quarters 3
and 6), France would receive more than 0.5 percent of its total wage bill as a transfer.

We performed this very same exercise for all 18 countries. Table 11 shows the average
social welfare gains of insuring country level fluctuations in taxes. They are computed
conditional on the shock happening using a consumption equivalent measure. Table 11
shows that all countries have a very modest welfare gain. Only in Latvia is the welfare gain
above 0.1 percent of consumption equivalent variation. In the case of France, we have a
welfare gain of 0.06 percent of consumption equivalent variation. As we pointed out above,

most of the welfare gains are coming from the consumption smoothing benefits of lower taxes

22Convergence back to the steady state is slow, which is the reason why after 40 quarters, the tax rate is
still higher in autarky than in the union (i.e. the steady state).
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Figure 10: Taxes in France

for the employed. In fact, the only reason why also unemployed and non-active have positive
welfare gains is because they may be employed, and thus paying taxes, in the future.

Why don’t the consumption gains described above translate to higher welfare benefits for
France? Table 12 shows the drop of consumption (in net present value) in the first 10 years
after the shock. Under the EU-UI system, which allows for taxes to stay constant during the
recession, this drop is reduced by 0.12 percent. This is obviously lower then the reduction
around the peak. Hence, when we calculate the total welfare gain for the period we obtain
smaller welfare gains.

The low additional welfare gains are partially due to the fact that the optimal EUIS
in this economy implies a relatively small burden in most countries and this remains to be
true (in relative terms) also during recessions. For this reason, we have repeated the same
exercise as above with the key difference of the insurance against aggregate tax fluctuations
is provided not at the harmonized level of the EUIS but at the status quo unemployment

system. The results can be found at the Appendix in Subsection A.4. The welfare gains from
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providing insurance would be noticeably larger in that case for many countries (especially
for those who have high unemployment rates and/or generous benefit systems). However,
for most countries, the welfare gains are modest and significantly smaller than moving to

our benchmark harmonized EUIS system with country specific tax rates.

Employed | Un. Eligible. | Un. Non-Elig. | Non-Active | Total
Austria 0.05 0.06 0.058 0.04 0.05
Belgium 0.02 0.03 0.025 0.02 0.02
Germany 0.05 0.02 0.020 0.01 0.04
Estonia 0.08 0.08 0.08 0.05 0.07
Spain 0.12 0.11 0.10 0.06 0.10
Finland 0.00 0.00 - 0.00 0.00
France 0.06 0.05 0.04 0.02 0.06
Greece 0.11 0.10 0.09 0.05 0.09
Ireland 0.09 0.09 0.09 0.05 0.08
Italy 0.11 0.10 0.09 0.05 0.09
Lithuania 0.11 0.09 0.08 0.04 0.10
Luxembourg 0.02 0.03 0.02 0.01 0.02
Latvia 0.13 0.12 0.11 0.07 0.12
Malta 0.03 0.02 0.02 0.01 0.02
Netherlands 0.04 0.03 0.03 0.01 0.04
Portugal 0.07 0.08 0.09 0.06 0.07
Slovenia 0.07 0.05 0.05 0.02 0.06
Slovakia 0.10 0.07 0.07 0.03 0.09

Table 11: Welfare gains in percent CEV

6.6 Implementation

Although it is not the focus of this paper, we briefly consider how this EUIS proposal
with a built-in risk-sharing function could be implemented. The basic idea is that it can
be implemented through the existing national unemployment insurance systems. For this
reason, we have only considered the common form of unemployment benefits defined by their
‘replacement rate and duration’. If the national funds had enough borrowing capacity to
provide the unemployment benefits without increasing the taxes in times of crisis, and enough
commitment to properly accumulate funds in normal and good times, the EUIS would only
require policy commitment to implement the policy through country specific EUIS funds.
The fact that our proposal results in lower payroll taxes for all euro area countries makes
this implementation easier. Nevertheless, the existence of a centralized euro area EUIS
fund may facilitate the task of smoothing taxes, without ever having to use sovereign debt,

even in severe country recessions, either because (not fully correlated) risks can be shared
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across the euro area, or because a centralised EUIS fund has more capacity to borrow from
international markets than separate national EUIS funds. Furthermore, the establishment
of a proper EUIS, with the centralised fund at its core is an institutional commitment to

implement the common EUIS policy, which is a counter-cyclical stabilization policy.

Autarky | Union | Difference
Austria -0.77 -0.73 0.04
Belgium -1.45 -1.44 0.00
Germany -2.79 -2.66 0.13
Estonia -1.21 -1.14 0.07
Spain -2.34 -2.21 0.13
Finland -2.84 -2.84 0.00
France -3.09 -2.97 0.12
Greece -1.66 -1.57 0.09
Ireland -0.72 -0.62 0.10
Italy -1.00 -0.96 0.04
Lithuania -3.27 -3.01 0.27
Luxembourg | -1.09 -1.07 0.02
Latvia -0.42 -0.42 0.00
Malta -2.33 -2.29 0.05
Netherlands -2.73 -2.63 0.10
Portugal -2.59 -2.46 0.13
Slovenia -2.94 -2.81 0.13
Slovakia -2.60 -2.44 0.15

Table 12: Net present value of consumption drop during recession, in Autarky and in the
Union.

The EUIS central fund can be hosted in the European Stability Fund®® which would have
contracts with participating countries stipulating countercyclical (unemployment) transfers
between the national funds and the central fund. These contracts have three main features:
i) they are based on country-risk assessments (an improved version of our calibration) to
determine countries’ stationary payroll tax rates and unemployment rates, and these assess-
ments are periodically revised; i) the national information regarding the costs of providing
unemployment benefits and revenues from the corresponding payroll taxes is shared with
the fund; #iz) setting thresholds beyond which fluctuations of funds (revenues - costs) are
absorbed by the central fund, guaranteeing that, with respect to every country contract, the
fund breaks even in expectation.

While the design is thought as a euro area, or EU, system it can also be implemented

23In the current setup, in the European Stability Mechanism. See the ESF ADEMU proposal (Chs. 2 and
12) in Marimon and Cooley (2018), based on the characterization of constrained efficient ESF contracts by
Abrahdm et al. (2018).
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with a subset of countries. Similarly, the specific implementation of the last two features
can take different forms. A coherent design of an EUIS for the euro area would be to have
an integrated EUIS in which the national funds become ‘delegated’ funds of the central
fund and information is shared, and transfers are executed, in a similar fashion as done
between the European System of Central Banks and the ECB. In this case, the central fund
would absorb all fluctuations corresponding to the common minimal replacement rate. A
more decentralised — possibly, transitional — design would be to have the central fund only
absorbing extreme fluctuations. In this version, the contract can be a simple insurance
contract, where above certain unemployment rate threshold, there is a fixed transfer from
the central fund to the national unemployment funds (not to the governments for general

purposes~*), which is compensated in expected terms by a reverse transfer in normal times

24
where the unemployment rate is below the threshold (i.e. a ‘rainy day ’ fund), but it can
also be a more efficient contract by having more conditional transfers (e.g. the national fund
transferring more funds in years where their net position is better), which would enhance

the stabilization feature of the EUIS.

7 Conclusions

This paper is aimed at assessing the value of a European Unemployment Insurance System
(EUIS) and, in particular, how it should be designed to deliver a Pareto improvement com-
pared to the current national systems. We take as a constraint the current labour market
institutions which determine differences in job destruction and the likelihood of receiving
job offers by the unemployed (searching for a job) and the inactive (not actively searching),
we also limit the scope of unemployment insurance contracts to contracts defined by their
coverage duration and their replacement rate. Our work provides a quantitative proof of
the potential gains that market reforms — not just labour market reforms — can achieve in
many European countries. In fact, the first contribution of this paper is to provide a novel
diagnosis of European labour markets. The second, which is almost a corollary of the first,
is to show quantitatively that country-specific structural parameters play a determinant role
in explaining the different performances of labour markets across the EU.

Based on this calibration we perform a set of policy experiments. We show that sub-

stantial welfare gains can be achieved by reforming the existing Ul systems within European

24See the comment on Ignaszak et al. (2018) in Section 2.
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countries. Even if, as we document, labour markets are very different, almost surprisingly
the (parameterised) UI systems that maximise welfare are similar: unemployment benefits
duration should be unlimited and replacement rates more similar across countries than how
they are now. It should be noted that in our calibrated economies there are no ‘minimum
income’ programmes that could partially absorb the risk of exhausting unemployment bene-
fits, nor we consider the possibility of having unlimited duration with decreasing replacement
rates. These are elements that can complement our analysis, which we think provides the
basic features that a EUIS should have.

A harmonized benefit system with an unlimited duration and a replacement rate of 10%
is welfare improving in all countries, when it is financed by country specific contribution
payments. The welfare gains are large for most countries and almost unanimous within
countries. Unanimity within countries may be achieved if countries can top-up their replace-
ment rates, although national top-ups may have general equilibrium effects that need to be
internalised: there is a need to coordinate unemployment insurance reforms at the union
level. As it happens, the proposed EUIS has almost no general equilibrium effects, that is
there are only small variations on Eurozone’s aggregate savings and employment, as well as
interest rates and wages. However, individual agents change their employment and savings,
but significant national variations of employment and savings mutually cancel-out.

In our benchmark analysis, we require that each country runs a balanced budget, thereby
eliminating permanent cross-country transfers. As an extension, we introduced country risk
and no aggregate European risk, hence the steady-state country-specific constant taxes would
also provide risk-sharing, with short-run cross-country transfers across the EUIS. There are
additional welfare gains associated with this risk-sharing capacity, but for most countries
they are modest. This could possibly be implemented with the support of a centralized fund
as we discussed. Even with European aggregate risk the EUIS would play a major stabilising
role: taxes would not be constant, unless the fund has borrowing capacity, but still provide
risk-sharing across countries and agents; in fact, the EUIS central fund should have more
borrowing capacity than the country funds.

Even if we show that significant welfare gains can be achieved by introducing a well
designed EUIS, we may be underestimating these gains for three reasons. First, we do not
endogenize job creation, while lower payroll taxes and giving more time, if needed, to the
unemployed to find a proper match, are two effects that are likely to increase job creation

leading to higher job arrival rates and lower unemployment. Second, we also assume that the
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national ‘labour market institutions’ do not change with the introduction of EUIS, but the
resulting tax differences across countries, reflecting their structural labour market differences,
in terms of job creation and destruction, provide clear incentives for labour market reforms.
Third, a EUIS should also contribute in making the European labour market more integrated
and cohesive, a social and political gain which is not accounted for in our computations either.
One potential future research avenue to quantify these gains would be the introduction of
labor mobility into our framework.

We leave some of these issues for future research, but we do not expect that pursuing fur-
ther this inquire will change our basic results regarding the gains from transforming the cur-
rent European designs of unemployment insurance benefits and introducing a well designed
EUIS, and on what it means for a EUIS to be well designed, within its current structure:
unlimited duration and low (around 10%) replacement rates, with possible national top-ups
(policy changes that need coordination among EUIS participants), and smooth — possibly
constant — national ‘experience-rated’ payroll taxes, to finance the average unemployment

benefits expenditures avoiding permanent transfers across member participants.
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A Appendix

A.1 Transition Function

The transition function T} ((a, z, x); Ax Z x X) describes the probability that an agent, who is
in state (a, z, ) in period ¢, is in any state {(d/, 2/, 2") : ' € A,2' € Z,2’ € X'} in period t+1.
This function is quite involved as it captures exogenous shocks and endogenous decisions of
the agent. Next period’s assets d'(a, z, x) are purely endogenous as they are chosen from the
agent in period ¢ and not subject to any shock. Next period’s productivity level 2’ is purely
exogenous and depends on the Markov transition probabilities. Next period’s employment
state ' € {e,u®,u",n} depends on a combination of exogenous shocks (job separation,
job finding) and endogenous decisions (work, search), which in turn depend on assets and
individual productivity.

We can write the transition function as

Ti((a,z,2); AX Zx X) =
Lot (aza)ed Z p(z'[z){]leex cze(aj(a, z,2),2") + Lyeer - 2us(aj4(a, z,2),2")+
Z'eZ

Tyncx - xu” (aiﬂ(a, z, 1), z’) + 1ex - xn(aiﬂ(a, 2, 1), z’) },

where we(ai,,(a,z,x),2’) describes the probability of moving from labour market state
z € {e,u’, u",n} into employment, conditional on saving a; ,(a, z, ) and on drawing produc-
tivity shock z’. Similarly, zu®(.) is the conditional probability of moving into unemployment
and being eligible for benefits, and so on.

It is useful to define the decision to search for a job next period, conditional on being not

eligible for unemployment benefits by

1 if arg max V., (d,2,2") =u"
o 0) — ' e{un,n}
3t+1<a » %

0 else

and the decision to search for a job conditional on being eligible for unemployment benefits

by

; 7 I W e

1 if arg max Vi, (d',2",2") = u

S( a, Z/ ]_) = xe{uevn}
t+18 ., <,

0 else
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Similarly, define the decision to work next period, conditional on being not eligible for

unemployment benefits by

o 1 if arg /éﬂ&)g }V,fﬂ(a’, Zal)=e
— x e, u’",n
U)H_l(a,Z,O)— R

0 else

and the decision to work conditional on being eligible for unemployment benefits by

: 7 ! AN
gy 1 if argxle?leajén}\/;ﬂ(a,z,m) =e
’LUH_l(CL,Z, )_ B

0 else

The conditional transition probability from employment into employment is then given

by
ee(ai(a,z,2),2") = (1 — o)y, (aj,(a, 2,€),2,0) + o' Now; 4 (af, (a, z, €), 2/, 1).

There are two possibilities how an agent, who is employed in period ¢, is also employed
in ¢t + 1: (i) the agent does not get separated, which happens with probability 1 — ¢’ and
does not quit his job, which is the case if the work decision w},,(ai,,(a, 2 ¢€),2',0) = 1.
Since job quitters are not eligible for benefits the last entry of the work decision is zero;
(i) the agent gets separated from his job (with probability ¢*) but immediately finds a new
job (with probability A\{) and decides to work. In case of exogenous separation the agent
would be eligible for unemployment benefits, therefore the last entry in the work decision is
equal to one. One can observe that this conditional probability is a mixture of exogenous
probabilities and endogenous decisions.

Similarly, we can define the other conditional probabilities: The probability of moving

from employment to unemployment and being eligible for benefits is
eu(ap,(a,z,2),2") = o'sp (ah(a, z,e), 2/, 1) [(1 = X)) + AL (1 — wi 4 (af,(a, z,€), 2/, 1)) |

Eligibility next period requires that the worker is exogenously separated, which happens
with probability o” and that the agent is actively searching for a job, i.e. sj ;(.) = 1. There
are again two possibilities to be unemployed next period: (i) With probability 1 — A, the
agent does not immediately find a new job (ii) with probability A! the agent immediately
finds a new job but he decides not to accept the offer (wi(.) = 0).

o1



The conditional probability of moving from employment into unemployment and being
not eligible for benefits is equal to the probability of not being separated (once you are
separated you are automatically eligible for benefits), given that the agent decides to quit

w(.) = 0 and to search for a new job s(.) = 1:
n( i / ) i i / i / /
eu (at+1(aa 271')’ 2) = (1 -0 )(1 - wt+1(at+1(a7z7e)72 ’ 0))3t+1(a (CL, z7€)a “ 70)

Finally, the conditional probability of moving from employment into inactivity is given

by

eu(aj 4 (a, z,2),2") = (1 —0") (1 — wiy (aj(a, 2,€),2,0)) (1 — sjyy(ai(a, 2,e),2',0)) +

Oi (1 - AZ + AZ(]‘ o wi—&—l(ai—i—l(a? Zs 6)7 Z/’ 1))) (1 o Si—i—l(ai—&—l(av Zs 6)a Zl? 1))

The agent can become inactive either if he does not get exogenously separated but decides
to quit working and searching (first line) or if he gets separated and does not search for a
new job (second line).

We now described all the possible cases for an agent who is employed in period {, i.e.
x; = e. In an analogous way this can be done for all other initial labour market states, i.e.

for z; € {u®,u™, n}.
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A.2 Figures
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Figure A.3: Unemployment-Employment Flows.

I-E flow (target)
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Figure A.7: Aggregate Labour Market States with Harmonized UI Benefit System.

A.3 Further Post-Reform Changes

In this section we summarize how the distribution of employed, unemployed eligible, unem-
ployed non-eligible and inactive (Table 13) as well as savings (Table 14) change once the

EUIS with an unlimited duration and a 10% replacement rate is introduced.
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Employed | Un. Eligible. | Un. Non-Elig. | Non-Active
Austria baseline 77.6 2.8 2.8 16.8
EUIS 72.4 2.9 1.4 23.3
Belgium baseline 71.8 6.8 0.9 20.5
EUIS 62.2 1.4 0.7 35.4
Germany baseline 83.8 2.2 4.2 9.9
EUIS 85.5 8.4 0.7 5.3
Estonia baseline 8.7 5.1 2.7 13.5
EUIS 71.9 4.0 1.0 23.1
Spain baseline 72.1 10.5 5.0 12.4
EUIS 66.3 9.4 2.6 21.6
Finland baseline 76.5 8.3 0.0 15.2
EUIS 73.6 0.1 0.0 26.3
France baseline 86.3 4.8 3.0 5.9
EUIS 86.6 6.2 0.9 6.2
Greece baseline 66.2 5.6 6.3 21.9
EUIS 68.3 8.6 3.0 20.1
Ireland baseline 68.6 4.3 3.8 23.3
EUIS 68.0 5.4 1.6 25.0
Italy baseline 68.8 3.3 5.9 22.2
EUIS 69.9 7.7 1.9 20.6
Lithuania baseline 75.0 2.6 7.2 15.3
EUIS 81.4 11.4 0.9 6.2
Luxembourg | baseline 75.2 2.4 2.0 20.4
EUIS 66.2 1.3 14 31.0
Latvia baseline 74.5 5.4 6.4 13.7
EUIS 69.8 9.0 1.6 19.6
Malta baseline 72.9 0.3 2.9 24.0
EUIS 80.3 3.2 1.3 15.3
Netherlands | baseline 84.6 2.9 2.9 9.6
EUIS 86.5 5.7 0.6 7.2
Portugal baseline 62.4 10.1 1.7 25.8
EUIS 64.1 3.8 1.2 30.9
Slovenia baseline 83.1 1.9 5.3 9.7
EUIS 86.4 7.0 0.9 5.7
Slovakia baseline 72.6 2.5 5.4 19.5
EUIS 79.7 10.6 0.8 8.8

Table 13: Labour market states (in percentage points) pre and post reform
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Savings Change (in%)
Austria +18.3
Belgium +37.0
Germany -17.6
Estonia +25.0
Spain +21.9
Finland +36.8
France +0.2
Greece -8.5
Ireland +0.1
Italy -7.1
Lithuania -25.7
Luxembourg +29.2
Latvia +17.6
Malta -25.8
Netherlands -7.6
Portugal +3.4
Slovenia -21.6
Slovakia -26.0

Table 14: Savings change (in %) after the reform

A.4 Cross-country risk sharing with Current Benefit Systems

In this section we perform an experiment analogous to the one in section 6.5 with the

difference that we let all countries’ keep their current Ul benefit systems.

Employed | Un. Eligible. | Un. Non-Elig. | Non-Active | Total
Austria 0.10 0.07 0.09 0.04 0.09
Belgium 0.39 0.22 0.28 0.14 0.32
Germany 0.05 0.01 0.02 0.01 0.04
Estonia 0.19 0.07 0.11 0.04 0.16
Spain 0.68 0.32 0.39 0.11 0.55
Finland 0.65 0.26 - 0.24 0.55
France 0.20 0.09 0.11 0.02 0.18
Greece 0.31 0.14 0.17 0.05 0.23
Ireland 0.15 0.05 0.08 0.02 0.11
Italy 0.13 0.04 0.06 0.02 0.10
Lithuania 0.06 0.02 0.03 0.01 0.05
Luxembourg 0.18 0.10 0.13 0.05 0.15
Latvia 0.23 0.08 0.12 0.04 0.19
Malta 0.00 0.00 0.01 0.00 0.00
Netherlands 0.10 0.01 0.03 0.00 0.08
Portugal 0.63 0.06 0.36 0.00 0.41
Slovenia 0.08 0.02 0.03 0.01 0.07
Slovakia 0.08 0.02 0.03 0.01 0.06

Table 15: Welfare gains in percent CEV
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Autarky | Union | Difference
Austria -3.00 -2.87 0.13
Belgium -2.70 -2.17 0.53
Germany -2.98 -2.83 0.15
Estonia -3.94 -3.45 0.49
Spain -3.96 -2.86 1.10
Finland -5.99 -3.36 2.63
France -3.08 -2.70 0.38
Greece -0.83 -0.45 0.38
Ireland -1.51 -1.24 0.27
Italy -1.89 -1.58 0.32
Lithuania -2.79 -2.68 0.11
Luxembourg | -2.36 -2.16 0.20
Latvia -3.52 -2.92 0.60
Malta -2.12 -2.11 0.00
Netherlands -2.88 -2.65 0.23
Portugal -2.05 -0.64 1.41
Slovenia -2.77 -2.64 0.13
Slovakia -1.83 -1.55 0.28

Table 16: Consumption drop (% of Steady State) in first 10 Years
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