Do Unemployment Benefits Increase Unemployment?

New Evidence on an Old Question#

By
Peter Fredrikssorand Martin Soderstrom

25 September 2006

Abstract
We examine the relationship between unemploymemtfiie and unemployment using
Swedish regional data. To estimate the effect aharease in unemployment insurance (Ul)
on unemployment we exploit the fact the generasityl varies regionally because there is a
ceiling on benefits. Thecrual generosity of Ul varies within region over time due to, e.g.,
differences in expected regional wage growth amdtrans in the benefit ceiling. We find
fairly robust evidence suggesting that the actealegosity of Ul does matter for regional
unemployment. Increases in the actual replacena¢mtcontribute to higher unemployment as
suggested by theory. We also show that removingviige cap in Ul benefit receipt would
reduce the dispersion of regional unemployments Tésult is due to the fact that low
unemployment regions tend to be high wage regidrerevthe benefit ceiling has a greater
bite. Removing the benefit ceiling thus impliestttinee actual generosity of Ul increases more
in low unemployment regions.
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1. Introduction

Whether the provision and generosity of unemploymeamsurance (Ul) increase
unemployment has been the subject of much reséafdteory generally predicts that
unemployment will rise in response to an increastlli generosity. However, the empirical
evidence is not as unequivocal as the theory stgges

There are a number of studies using micro datdentify the effects of Ul generosity for
those already unemployed; Meyer (1995) surveysribst convincing experimental evidence.
But the provision of Ul affects other margins adlwa addition to affecting search behavior,
Ul may affect, e.g., wage-setting and quitting hetra In other words, we are most interested
in the general equilibrium effects of variationgliwe generosity of Ul.

Aggregate time series data have the potential pfuciamg general equilibrium effects of
benefit generosity. However, the use of aggregata dreates severe identification problems.
This may be part of the explanation for the faett tthe estimated effects are much smaller
than one would think based on theory. Now, whate“avould think based on theory” is
usually based on models where Ul is equivalenh&“tvage” during unemployment. Most
empirical specifications are also derived from thimple model. Of course, real-world Ul
systems are much more complex and modeling thsfituional features may yield different
conclusions — a point forcefully made by AtkinsorMicklewright (1991).

The use of data over countries or regions, obsewatedlifferent points in time, is
presumably a more promising way to estimate thdlibgqum effects of variations in Ul
benefit generosity. The prototypical US study irs thein (e.g. Katz & Meyer, 1990) uses
policy changes at the state level to identify tlileats. However, this approach can be
criticized because policy changes at the statd neendogenous with respect to the local
cycle; see Card & Levine (2000), and Lalive & Zwéitar (2004).

We also use regional panel data. However, the apprto identification is different and,
to our knowledge, novel. The source of variatiomes from a nationally determined policy.

We exploit the fact that in most real-world Ul sysis there is a ceiling on the amount of

! See Holmlund (1998), Krueger & Meyer (2002), anddfiksson & Holmlund (2005) for recent reviewstloé
literature.



benefits received.This ceiling comes from the fact that there isap on income which is
used to calculate the actual benefit received;eases in income above the cap produce no
increase in the actual benéfiCoupled with the fact that there are well-knowgioeal wage
differentials within countries, this implies thdietactual generosity of Ul varies regionally.
More importantly, it will vary within region oveimhe because changes in the ceiling produce
regional variations in generosity depending on Weethe region is above and/or below the
ceiling before and after the policy change; moreodéferences in regional wage growth
yield regional variation in actual generosity fagigen national ceiling.

The fact that the level and changes in the regiora@le may produce changes in the actual
generosity of Ul is, as such, not that useful. Begl wages and wage growth are endogenous
with respect to regional unemployment. The chakeing) therefore to find a strategy for
constructing measures of predicted wages which @leasibly exogenous to local
unemployment. Given an exogenous predicted wag@tims in the ceiling will produce
differential changes in the actual generosity of dépending on whether the region is
predicted to be above or below the wage cap.

This empirical strategy is implemented using Swediata during 1974-2002. To generate
predicted wages we exploit individual data. Forheamlividual and time point we estimate
what the wage would be if his or her charactesstvere priced on the national labor market.
We then calculate the Ul benefit and the actudlamsment rate (given the estimated wage)
should this individual become unemployed. Finallyge measures of Ul generosity are
aggregated to the regional level and related t@nad) unemployment. Notice that the non-
linearity of the benefit schedule — induced by thenefit ceiling — implies that the
unemployment effect of changes in the actual gesitgrof Ul is identified even if we hold
predicted wages and other labor force charactesistinstant.

Whether unemployment responds to changes in Ulftbegemnerosity is one of the classic

guestions in labor economics that dates back ¢p, Bigou (1932). The policy relevance of

2 In the US, the maximum benefit amount even vasiestate (Krueger & Meyer, 2002).

3 Carling er al (2001) use a similar approach, albeit applied ticrondata, when examining whether
unemployment duration is affected by variationdJingenerosity. They use the fact that because ebtmefit
ceiling some benefit recipients are treated wigokcy change while others are not.

“ Later on we will illustrate that the aggregate mments in the benefit ceiling are more or lesssigharatic.



this question should thus be clear. But there is@ditional reason to re-examine the issue:
the design of the national unemployment insuraryséem has implications for the regional
unemployment distribution because of the ceilingenefit receipt.

It is an empirical fact that regional unemploymdiiferentials are very stable in Europe.
Figure 1 illustrates this for regional labor maskét Sweden. It is clear that regions which
were high unemployment regions in the mid 1970salse high unemployment regions in the
beginning of the 2000s, and vice versa; the regrmesme has a slope of 0.91 with at t-value
of 5.3. The benefit ceiling implies that Ul is magenerous in high unemployment/low wage
regions, a fact that may further increase the sp#aregional unemployment differentials.
Therefore, it is interesting to examine whethed(how much) a more “neutral” design of the
Ul system — one that has no benefit ceiling — waeldlice the dispersion of unemployment

across regions.

Figure 1: Regional unemployment persistence
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The remainder of the paper is outlined as follo@sction 2 presents a simple model of
regional unemployment that we use for specificatond interpretation purposes. Section 3
describes the Swedish institutional setting. Sactdopresents the data and our empirical
strategy. We use individual data to calculate memsof the composition of the regional
labor force. We also use the individual data toveste earnings regressions which are used to
generate individual expected wages and measuréH generosity at the individual level
These measures are then used to generate a meéashieeactual generosity of Ul which is
independent of the regional state of the labor etarection 5 illustrates the identification
strategy further. In particular we ask the questigvhat variation identifies the actual
replacement rate? Section 6 presents the estimegguits. In Section 7 we conduct two
policy experiments to simulate the effects of Uligges on aggregate unemployment and the
distribution of unemployment across regions. Firs&t remove the benefit ceiling while
holding the nominal replacement rate fixed. Thenraige the nominal replacement rate with

the wage cap still in place. Section 8 concludes.

2. A simple model

We want to use this model as a guide for thinkibgua how a national Ul policy may affect
regional unemployment and how this is useful fenitfication purposes.

To model local wage determination we opt for a nhadeolving search frictions and
individualistic wage bargainingAssuming risk neutrality on the part of workersidiims,

most kinds of decentralized bargaining models yeelWdage equation of the following kind:

w,, (x) = By, (x) + A= £)O,, (x) (1)

wherex denotes the (exogenous) characteristics of th&ewanvolved in the bargaim, labor
productivity, andO the outside option, i.e., the flow value of uneayphent; see Pissarides
(2000) for instance. The weighting paramefemeflects worker bargaining powerindexes

the bargaining unitj the regional labor market, amdime. Thus, according to eq. (1), the

®> We could equally well have modeled local wage mitgation as the outcome between a local unionand
firm, but it is more convenient to have a model rehae can think of firms as having only one jolt.slo



bargained wage is a weighted average of ingiflarid outside opportunitie®)). We take

outside opportunities to be given by:

O, (x) = plnw, (x) +u, b, () + A= p)ln, w; +u ;b (¥)] (2)

whereu (n) denotes the un(employment) rate, anthe unemployment benefit; notice, that
the unemployment benefit depends on the charattsrisf the worker because there is a
ceiling on benefit receipt. The index™ denotes aggregates over regions exclugdiagdy is

a measure of the allocation of search across regionequation (2) we have invoked the
simplifying assumption that worker search intenst§ixed; coupled with an assumption that
the separation rate is independent xofthis implies that the un(employment) rate is
independent of.® Thus, the opportunities outside the firm are gibgra weighted average of

the opportunities inside and outside the regiopeesvely. If the regions are small we can

equally well write equation (2) as:

0, (x) = uln,w, (x) +u,b, ()] + Q= w)nw,(x) +ub,(x)] 3)

where the absence of a regional subscript signifegnal aggregates. Conditional on the
characteristics of the bargaining pair, the outcaithe wage-bargain is symmetric. Hence,
w,, (x) =w,(x) . Inserting (3) into (1) and imposing symmetry vet g

Py, (x) + p@=Pu,b, (x) + A= F)A= )0, (x)

4
1-p@-5)A-u,) @

w, (x) =

where we have introduced the notatior(x) = n,w,(x) +u,b,(x and usedr, =1-u,. This is
the regional wage equation for a worker-firm palrene workers have characteristics

There is undirected search on the part of worked f&rms. Hence, when posting a
vacancy firms do not know what kind of worker theyl meet — the decision to enter the
market is based on the average productivity ancatteeage wage in the region. Firms must

make an up-front capital investment in order toropp a vacancy. This capital investment

® We acknowledge that having search intensitiesifixeconstant, and separation rates independentrofly be
short-cuts for which there is little justificati@xcept tractability. Notice that our empirical watties not rely on
these assumptions.



commands a flow cost &. Upon making this capital investment the firm openvacancy,
which is filled with probabilityq , = q(6,) whered, Evﬂ/uﬂ and ¢'() <0. Thus, vacancy
posting behavior satisfies a zero-profit condition

Vi =W _ K
) q,)

(5)

where 14 is the expected duration of the match. In equafi®nwe do not index, e.g., the
wage byx since the relevant quantity for a firm’s entry idemn is the wage averaged over the
distribution of observed characteristics in theigeg w, = J.wﬂ(x)dGﬂ (x), where G, (x)
denotes the distribution af in region; at timer. Equation (5) then says that the expected
present value of the match (the left-hand sidepkxjine expected present value of the set-up
cost (the right-hand sidé).

To proceed, let us assume that realized produgtivé. the productivity realized after the

match) is given by
Vit (x)=yx+ /lj +4,+ € (6)

where /, is a region-specific effectj, a time-specific effect, and, a region-specific shock.

Ex ante productivity (i.e. prior to the match) isen by

Y= J‘xdG P (x)+ A+ +e, (7

Finally, we note that the unemployment benefitdavorker of typex is given by

b, (x) = p![w, ()T (w, (x) S W)+ Wi I(w, (x) > wE) | ®)

where p is the nominal replacement rat&;) the indicator function, ands'” the cap on
earnings used to calculate Ul benefits.
Let us consider the average unemployment benetived by workers in regighat timer

upon unemployment. This equals

" Notice that we have implicitly assumed that thexeno discounting when specifying equation (5). sThi
assumption can also help rationalizing equation (2)



cap

b, =p/A=w,)+y, ww’flw,, =pu (oW w ), 9)
Jt

where y, is the fraction of workers above the earnings eapl p) () is the actual

replacement rate.

Notice that here we define the actual replacenaptas the ratio between average benefits
and average regional wages. From an institutionaltpof view, it would have been more
accurate to calculate the actual replacement rate an individual worker, since
unemployment benefits are usually tied to the wafgere individual workef. However, this
added realism would have come at substantial lbssactability. This approach is simpler
and we do not think it affects any qualitative dosmn.

Before solving the model, it is instructive to coles the determinants of the actual

replacement rate. Since

cap

a n w
p‘/‘z =P [(1_ Wi//) + Wi// wii]

Jt

it is straightforward to verify that

i W 0w,
;.Iap = p; ’ +m[(Wt p/wﬂ) _1]} >0
t

t Jt

where aw_,.,/aw;‘“ﬁ <0, i.e., if the wage cap increases the share allevediling is reduced.
Consider comparing the magnitudes of these devestin two extreme regions: one where
everyone has wages below the wage cap=-0 - and another where every wage is above the

ceiling, i.e., =1. Evaluating the derivatives at these two extreoiatp we have

cap
— 1
w.
y=1 gt

P
p/

=1> P
. op/

p=

8 In our empirical work we will calculate the actuaplacement rate at the individual level and agate this
measure to the regional level.
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In other words, there are interaction effects i tfodel. Changes in the ceiling will increase
generosity more in high-wage regions than in lovg&vaegions, while a change in nhominal
replacement rate will have the opposite effect.

Now, let us solve the model. Equations (6)-(9) iynfhat we can write the average
regional wage as

Y - P+ @-pA-pP0o
11— u@- B)L-u, @ p()))

(10)

To complete the model we need an equation chaizogrthe flow equilibrium in the
regional labor market. Equating the outflow frompayment ((1-u,)) with the inflow

into employment  fa(0,)u, + Q- w)a(0,)u,) vyields the relationship u, =u(0,) 9

Unemployment is decreasing in market tightne®s sfnce the job offer arrival ratex)(
increases in tightness (i.e’(-) > 0). It is convenient to invert the flow equilibriuoondition

(i.e.0,=0(u,)) and use it to eliminat@in equation (5). We get

Yie = Wit K

= 5’
¢ q(0(u,)) )

Conditional on the state of the national markeyagign (5’) and equation (10) yield two
equations in two unknownst, andu, .

The comparative statics with respect to the pararsedf the Ul system are fairly
straightforward. An increase in the generosity éfralses regional wage pressure (holding
unemployment constant) and eventually increasemployment by virtue of the zero-profit
condition. Hence, we hav(a’ﬁu}/,/ap,”)zo and (au‘,,/awf“ﬂ) >0. From an empirical point of

view, however, these predictions are not that lklgf we control flexibly for time (by

® This flow equilibrium is consistent with the asution that mobility occurs only when a job has béamd.
In flow equilibrium, the inflow into employment fro other regions must be exactly balanced by anooutf
from the region under consideration (which motigatke second term in the expression for the infloiw
employment).



introducing time dummies in the empirical specifica) it will not be possible to identify
these effects. For empirical work, it is more usédunote the sign of two interaction effects.
First of all, the effect of an increase in the noahireplacement rate will be greater in a low-

GG

other words, the variation in the statutory rephaest rate is less relevant in a region where

wage region than in a high-wage region; in parﬁcdl@uj,/apf)

>0. In
y=1

the wage is higher (i.e. the share above the geibnhigher). Second of all, the effect of
increase in the benefit ceiling will be greateaihigh-wage region than in a low-wage region;

in particular (u,, /ow") > (u, /ow")

=0. The sign of these two interaction effects

w= w=0

follows from the properties of the actual replacatrate derived above.

To make full use of these predictions we must, @mirse, take account of the fact that
wages (and hence the share above the benefit g)edire endogenous to unemployment.
More specifically, the concern is that the regipedfic shock in labor productivitye(, ) will
spill-over onto unemployment as well as wages. &the shock has an effect on the regional
wage, it will have an effect on the actual replaeatirate. In section 4, we outline how we try

to eliminate this simultaneity problem.

3. The Swedish institutional setting

The “Swedish model” is a frequently used term fesdatibing institutions in the Swedish
labor market. The Swedish model featured centrdlizellective wage bargaining and
extensive use of active labor market policy.

Given the (historical) reliance on centralized laamgng one might ask if the preceding
model is a relevant characterization of the Swethblor market. However, even during the
heydays of the Swedish model, there was bargaiaingifferent layers. There has always
been additional wage drift at the local level, whionstitutes a substantial fraction of the
aggregate wage increase. Historically, wage drifive local level accounted for 45 percent of
total wage increases (Nilsson, 1993); between 1&8¥ 2002 wage drift amounted to 31

percent of the total incread®.

9 This figure comes from the business cycle stasisteported by Statistics Sweden. Incidentallyis inot
obvious how one should define wage drift since #daly 1990s. During the 1990s, decentralized or
individualistic bargaining has become increasirgiynmon; see below.



Wage-setting institutions have changed rather idedlt over the past couple of decadés.
Centralized bargaining started to crumble in thgirr@ng of the 1980s (Edin & Holmlund,
1995). During the 1990s, there was also a subatantive towards decentralization of wage
negotiations. This started in the beginning of 1#9®0s, when some central agreements for
white-collar workers in the private sector neitbentained total wage increases nor minimum
wage increases. It was entirely up to the emplayer the employee to determine the wage;
see Lindgren (2005). This trend towards decenttitim has resulted in only 7 percent of the
employed having their wages completely determingethb central industry bargain in 2004;
moreover, the norm in the public sector is indialistic wage determination (Fredriksson &

Topel, 2006):2

3.1 Unemployment benefits in Sweden

Receipt of unemployment insurance benefits requites fulfilment of an employment
requirement and a membership requireninthe duration of Ul receipt is formally 60
weeks. As explained above, Ul benefits replacexedfifraction (currently 80 %) of previous
earnings up to a ceiling.

For those who do not fulfil the membership requieetmthere is an Unemployment
Assistance (UA) system. Compensation on UA is ateel to previous earnings and the
generosity of UA is much lower than Ul; on averageeplaces roughly 40 percent of
previous earnings.

Since the key aspect of our model is the effecurmémployment insurance on wage-

setting, we will simply ignore the UA-system in tisequel. To us, this seems like an

1 Despite these changes, unions figure as prominémtthe Swedish labor market as they did during th
beginning of the 1980s. The unionization rate ire8@&n has hovered around 80 percent over the pagtecof
decades (OECD, 2004).

12 At the same time as there has been decentralizafiche wage bargain, a new coordination regime ha
emerged. In 1997, the so-called Industrial Agrednfek) was struck between unions and employershia t
manufacturing sector. This agreement involves ao$girocedural rules, similar in many ways to thevd
governing collective bargaining in the US. It stgdes, inter alia, time-tables for negotiationdesufor conflict
resolution, and gives a prominent role for medm&tdrhe IA-model may have delivered incentives fages
restraint at the aggregate level. But it is reablanto think that it has had a minor influence ba tegional wage
structure, since the main function of the IA iesiablish a set of procedural rules of the game.

3 The information on the Ul rules in this sectionmms from Olli Segendorf (2003). The employment
requirement stipulates that the individual mustehavorked for a certain number of days during tharye
immediately preceding unemployment. Sweden is dnth@ few countries were Ul is voluntary, hence the
receipt of Ul also requires the membership in dudd for at least 12 months and the payment of aldae.

10



innocuous omission: the relevant issue in the waaeaining framework is the level of
benefit entittement for an averageployed worker upon unemployment entfy.

Another feature of unemployment benefits in Sweidemore relevant in that respect. All
collective agreements provide additional compeasafor (some) workers in the case of
redundancies. Despite their relevance, it is veng o get the full picture of the conditions
and payments involved (Sebardt, 2005, provides usejul information, however.

The redundancy payments regulated by collectiveeagent may come in two forms:
either as a lump-sum severance payment or as desugmtary unemployment benefit.
Although lump-sum severance payments may be nolgiidg and should affect incentives
in the wage bargain, we choose to ignore them fédre.main reason for this omission is that
eligibility is a function of tenure — which is infmation that we do not have. Furthermore, for
the biggest group having a lump-sum severance patympublic sector workers — the lump-
sum is proportional to the previous wage with nidiregimposed. With this construction, the
severance payment does not contribute to idertiifica’®

For our whole study period, 1974-2002, there aresnpplementary unemployment
benefits for the vast majority of workers. Thusterms of the periodic unemployment benefit
payments, the rules of the public unemploymentranste system apply. There are some
notable exceptions, however. Starting in 1990, adhtral government employees got
additional insurance via a collective agreemente@ithat the employee has an open-ended

contract, or has been on fixed-term contracts toleast three years, there is no benefit

14 This is partly the reason for also ignoring theadion of benefit receipt. More importantly, howevieenefit
duration is unrelated to previous wages and heaagoticontribute to identification.

!> Indeed, Wadensj6 (1993) adequately refers to dlaitianal compensation provided by collective agneat

as the “unknown part of the social insurance systé@ime information in the rest of this section esliheavily on
Sebardt (2005).

'® The main agreements providing lump-sum severaagecpncern public sector employees and privateosect
blue-collar workers. For local public sector em@ey, such constructions have existed since 1984. Th
severance pay is proportional to the previous waggh no ceiling). At most the employee can be paadf of
their annual earnings. This happens in the casampiloyment for 18 years in the local public secknt each
year of “tenure” less than 18 years there is a @utigmal reduction in the lump-sum payment. Forebbollar
workers, the severance payment is only a functfderure and age. A rough description is that amdyviduals
above age 50 qualify; in addition, the worker sdohlave at least 10 years of tenure. The payment is
proportional to tenure, but increasing with agedimen tenure; see Sebardt (2005). Of course, xfstemce of
severance payments raises the nominal replaceestfor the workers affected by them. Notice tratcan to
some extent control for the incidence of severgraggnents by controlling for age and industry conitjms

11



ceiling. That is, the employee gets the statuteplacement rate independent of the previous
wage.

The oldest collective agreement offering supplemgnbenefits applies to white-collar
workers in the private sector. This has been ioelfar the entirety of our study period. The
supplementary benefit structure is more complexn tifar government employees.
Supplementary benefits are only offered for workadveve age 40 who have at least 5 years
of tenure. Their basic structure is that workersusth be offered an actual replacement rate
which is no less than 70 percent. A simple wayhiok about these payments is thus that they
kick-in at a wage equaling the benefit ceiling ddl by 0.7’

The final collective agreement offering supplemgntanemployment benefits refers to
local public sector employees. This agreement wascks in 1984. It features a strict
eligibility requirement. It is given only to reduadt employees over 45 satisfying a “tenure”
requirement. For 45 year-olds the tenure requirénsetinat they should have worked in the
public sector for 17.5 yeat& Should they qualify for supplementary benefitgytlare given
a benefit equaling the nominal replacement rateegirthe previous wage with no ceiling

imposed-®

4. Data and construction of key variables

We use three principal data sources: (i) LINDA —radividual (register) data base (see Edin
& Fredriksson, 2000, for a description); (ii) regad (open) unemployment from the Labor
Force Surveys; and (iii) regional active labor nedrgrogram rates from the Labor Market
Board.

The LINDA data set is based on a combination ofome tax registers, population

censuses, wage data, and other sources. Unfortyrthe wage data are not available for our

Y This is almost how the system works at presertctmplication that we have not mentioned is tbaifages
above 20 price base amounts the slope of the lhewmefle schedule becomes 0.25. Further, relativiheo
system that existed during 1974-2002, it is a slggmplification at the bottom end. Those below tege cap
implied by a replacement rate of 70 percent weverga relatively small nominal amount as well; thisninal
amount raises the nominal wage replacement rathdse below the wage cap in the public Ul system.

'8 The tenure requirement decreases with age: a8@gE) years of tenure is required.

1 On top of all this, some Ul funds offer their mesm the option of purchasing private unemployment
insurance. However, this possibility is very recamtl hence does not concern us.

12



entire study period. We only have access to wages frepresentative sample of workers
from 1998 and onwards. Apart from wages, the irtlial variables we use in our analysis are
based on register information. Earnings and sonteerotharacteristics (gender, age,
education, marital status, and industry affiliajiane obtained from the income tax registers,
which also contain information on region of residenand country of birth from the
population registers. The earnings information arut of the other individual characteristics
are available throughout the time period; see agigefor more information on data
availability.

The individual data are used to calculate measafrdse composition of the regional labor
force and to run individual earnings regressiort®e €stimated parameters from the earnings
regressions are used to generate expected wagethd&atharacteristics of the individual
worker been priced at the national labor markée use this strategy to free the estimates
from the simultaneity bias caused by local shodkexcting both regional unemployment and
wages. Having generated these expected wages wdatalthe average of these wages at the

regional level and the actual generosity of Uhat tegional level.

4.1 Construction of key independent variables

We start by estimating individual earnings regrassiseparately by year. These equations

have the following structure

In Yy =0, +0,+ pX, + € (11)

wherei indexes individualg, regions, andtime. In equation (11); denotes earnings,, is a
region-fixed effect — normalized such thE] o, = 0—andX denotes the vector of covariates.
The covariate vector includes information on gendge (separate dummies for each five-
year age category) educational attainment, masttls, country of birth, and industry. We
run these equations for each year between 1970 2%l including only individuals who are

16-59 years of ag®.We control flexibly for region at the estimatiotage to avoid sorting

%0 The upper age limit is due to the fact that thierimation on education is only consistently avagafor
individuals less than 60 years-of-age. See appdodixore details.

13



bias in the coefficient vectors, ; such a bias might arise if high-skilled individsialuster in
regions hit by positive wage shocks. When estingatimese equations we exclude the lowest
quintile of the earnings distribution. The ratiandbr this is that we want the parameter
estimates to resemble what one gets when estim@a#idgional wage equations; see Antelius
& Bjorklund (2000).

Using the estimates of the parameters in (11) wat Weagenerate an expected wage — the
wage that each individual would obtain if his/hbaracteristics were priced on the national

labor market. Our main strategy to compute suclagews as follows

wlt=5 -0 +w, (12)

where o, = exp(ﬁHXn ) 0 denotes the mean of, and w, denotes the average wage in the
country?! Thus, the individual gets assigned the same wadgpendently of where s(he) is
located. We lag the “national price vectoﬁ’, four years in order to ensure that the expected
wage is independent of any region-specific shoékg. regions, such has Stockholm, are
likely to be very influential in the estimation qﬁ If we would have useqi?, rather than,[Af,f4
a potential worry is that the wage predictions wionbt have been independent of shocks to
unemployment in Stockholm. Another reason for neing ,ét concerns skilled-biased
technical change. Suppose there is skilled-bidsnieal change. This will presumably raise
the return to education and will represent a fabvieramployment shock in regions rich on
observed and unobserved human capital. This scemalli induce a negative correlation
between the wage prediction and the error-terrherunemployment equation.

Given a measure of the expected wage, we proceatkfine an individual indicator
variable for having predicted wages above the wage Moreover, we calculate the actual

replacement rate at the individual level as

pt = prlIOws < wey + (we Jwe JTGws, > wien) | (13)

We then average over all individuals residing ia tlegion which gives us

21 According to equation (12) we adjust the prediicuch that they are mean zero and center thetheon
mean national wage.
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pva :L, We = “ (14)

where N, is the number of individuals residing in regignat times. p} is the key
independent variable in the empirical analysis.

In equations (13) and (14) we have calculated theahreplacement rates as if only the
public Ul system is relevant. Obviously, we woultsca like to take the existence of
supplementary unemployment benefits into accoumthé next section, we outline how we

try to accommodate this feature.

4.2 Supplementary unemployment benefits

Since we do not have adequate information in tha, daking supplementary unemployment
benefits into account is bound to involve some apipnations. In the data, we observe in
what sector the individual works but we do not absevhether the individual is a blue-collar
or a white-collar worker. Further, we do not obsetenure for the individual worker.

The supplementary unemployment benefit in the eémgovernment sector is fairly
straightforward to approximate. Historically, thast majority of workers in the public sector
were on open-ended contracts. Therefore, we simgdyme that all workers are eligible for
this system from 1990 and onwards. Since this ageeé implies that there is no benefit
ceiling, we set the actual replacement rate equéheé nominal one from 1990 and onwards
for central government workers.

White-collar worker status in the private sectorprexied with workers in the private
sector having at least three years of (theoretiagbper-secondary education. The
supplementary benefit was paid to individuals whevenat least 40 years-of-age with at least
5 years of tenure in the firm. The question theMibat does the tenure structure look like for
white-collar workers in the private sector abov@ 4B examine this question we used survey
data from the Swedish Level of Livings Survey (LNId)2000; Erikson & Aberg (1987)
describe the LNU data. It turned out that 75 peraérworkers in the private sector with at
least 3 years of upper-secondary education hadeenfuat least 5 years. Therefore, as an

approximation we assume that all workers that wassify as private sector white-collar
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workers are eligible for supplementary benefitthédy satisfy the age constraint. The workers
that qualify for this supplementary benefit areegithe benefit structure outlined in section
3.1, i.e. the actual replacement rate never fallevi 0.7.

The final supplementary benefit agreement conclaxted government employees. In this
case the age constraint is 45 and the “tenure”irement is almost 18 years. Since this

requirement appears very stringent, we have chimsigmore this agreement altogetiier.

4.3 Data

There are many steps involved in creating thesemagpanel data. The full detail of our data
collection effort is presented in Appendix A. Heve describe the main steps and present the
main characteristics of the data.

We begin by creating a data set involving individolharacteristics and earnings from
1970 to 2002. The included individual charactersstiare fairly standard. We have
information on gender, age, marital status, regadnresidence (at the county level),
educational attainment, industry affiliation (24tit51C), and country of birth. With respect
to country of birth we distinguish between indivédsl of native, Nordic, OECD, or non-
OECD origin?® In terms of education, we distinguish between calsgry school (or less),
upper secondary school, and tertiary education.

We first utilize these data for estimating indivadi@arnings and wage regressions. On the
basis of the estimated equations we generate aecexp “wage” for each individual as
described above. The mean of the predictions igséelj such that it corresponds to the
national average wage for each point in time. \eimplicitly assuming that the estimates of

the slope parameters in the earnings regressientharsame as they would be in the wage

22 Also, in this case we had a brief look at the LMata. The “tenure” requirement in the agreemertajpes to
the total number of years worked in the local pubkctor. This is not observed in the LNU dataveflook at
tenure with the current employer — a reasonableroxppation of the number of years of continuous
employment in the local public sector — we findttaajuarter of those aged 45 are eligible. Eligibihcreases
with age. At age 50, half of the relevant populai® eligible and at age 59 around three quartereligible. At
any rate, a small share of the population is dkgfbr this supplementary unemployment benefit dhdrefore,
we ignore it.

% |ndividuals are generally classified as being &G origin if they were born in a country which was
member of the OECD in 1985. The only exceptionsnfithis rule are Turkey — which is included among th
non-OECD countries — and the Nordic countries.
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regressions. This may be a questionable assumgitice earnings variations are also due to
variations in hours worked. But notice that we ttime lower tail of the earnings distribution
to minimize this problem.

Then we also need information on the relevant patara of the Ul system: the benefit
ceiling and the nominal replacement rate. The beoeling is specified in nominal terms, so
it comes as no surprise that it has been changeddntly. On 20 occasions the ceiling was
changed during the time period. One would expeeftctiling to be adjusted according to the
rate of wage inflation such that the “insuranceuealis left unchanged. However, during
most of the time period, the ceiling is changedlmn discretion of the legislator and, as we
illustrate later, there is a good deal of hap-hdizess introduced by these discretionary
changes. The nominal replacement rates have bemrgett more infrequently. There have

been four changes in the nominal replacement etteden 1974 and 2002.

Figure 2: The nominal and actual replacement ratelsthe wage cap, 1974-2002.

T T T T T T
1975 1980 1985 1990 1995 2000
year

cap/(mean wage) — — —— nominal rr
——————— actual rr —-—-— actual rr, suppl. UB

Sources: See data appendix
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In Figure 2 we plot the evolution of the nominapleecement rate and the wage cap
(divided by mean wages) over time at the natioesll Along with these two series, we also
plot the evolution of the actual replacement ratanadjusted as well as adjusted for the
incidence of supplementary unemployment benefits.

Figure 2 shows that there is a good deal of idiosgtic variation in the wage cap and that
this variation contributes to most of the variation the actual replacement rate (we
substantiate this claim more in the next sectiéigure 2 also shows that benefit generosity
was scaled back following the unemployment crigighie beginning of the 1990s.

Our key outcome measure is defined as the sumef apemployment and participants in
labor market programs as a share of the labor faktith some abuse of language we refer to

this sum as “unemployment” in the sequel.

Figure 3. Unemployment, mean and spread, 1974-2002.

T T T T T T
1975 1980 1985 1990 1995 2000

y ear
mean, weighted ———— maximum
— — —— minimum

Notes: Unemployment is defined as the sum of the opanBmployment and participants in active labor miarke
programs as a share of the labor force.
Sources: Labor Force Surveys and the Labor Market Board
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Figure 3 shows the development of mean unemploymienty with the evolution of the
extremes in the distribution (the min. and maxuea) to give a sense about the regional
variation in the data. The most striking event s tfigure is the adverse shock that hit
Sweden in the beginning of the 1990s. In just tlyesrs unemployment shot up from around
three percent in 1990 to roughly 13 percent in 199% aggregate unemployment rate was
stable at this high level until 1997. In some regiohowever, unemployment continued to
rise to reach 22 percent in 1997. The period sititen has seen substantial fall in

unemployment.

Figure 4. The actual replacement rate, mean ardp974-2002.

T T T T T T
1975 1980 1985 1990 1995 2000

year
mean actual rr, weighted — — — — maximum
— — — — minimum

Notes: The actual replacement rate have been generaieg coefficients estimated on earnings data fréF01
1998. The actual replacement rate takes supplenyam@mployment benefits into account.

Figure 4 gives a sense about the regional variati@mur key measure of the generosity of
the Ul system. It shows the variation in the actegdlacement rates over time and across
regions when supplementary unemployment benefits baen taken into account. The actual

replacement rate stood at a high in the early 1988 it equalled 73 percent. Since then it
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has fallen quite rapidly to 63 percent in 2002. Waeation across regions was particularly
high around 2000. It is evident that there is adgdeal of variation across regions as well as

time, which we can potentially utilize in the foNog sections.

5. What variation identifies the actual replacement rate?

This section is devoted to illustrating in moreadleivhere the identifying variation in the
actual replacement rate comes from. To fix ideab@gen, in section 5.1, with a simple
graphical example where we ignore the existensipplementary unemployment benefits.
In section 5.2 we turn to the data and examinethpirical importance of the determinants of

the actual replacement rate.

5.1 A simple graphical example

Figure 5 provides a simple graphical illustratiomhere supplementary unemployment
benefits are ignored. The bold (solid) line depitte benefit schedule. According to this
schedule, benefits increase linearly with wagesafowages below the cap{”); the rate of
increase in benefits is given by the nominal regaent rate (nominal rr). For wages above
the cap there is no increase in benefits as irglichy the flat segment of the benefit schedule.

Suppose, for simplicity, that there is no dispersid wages within region. Then the actual
replacement rate (actual rr) in the high-wagg) fegion is given by the slope of the dashed
line, while the nominal and actual replacementsrateincide in the low-wage regionJ.
Now, suppose that the benefit ceiling increaseenTguch a change has no effect in the low-
wage region. But it has a substantial effect in high-wage region, as indicated by the
thinner dashed line in Figure 5.

It is easy to see that if there is wage growthhie high-wage region — i.es;, is pushed
further to the right in the figure — then this witiwer the actual replacement rate. It is also
straightforward to verify that if the nominal repéament rate increases this will have the

biggest effect on the generosity of Ul in the lowage region.
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Figure 5: The effects of variations in the beneéiling

Benefits

Actual rr T

Nominal rr - -

Wages

df
] we w,

Other possible sources of variation are more subti@vever. Consider wage dispersion
within regions. Let us focus on two regions wheramwages are the same and coinciding
with w*?. Suppose, further, that in the two regions the esagre symmetrically distributed
around the mean. Then in the region with the grea@aation in wages, the top end of the
distribution will have a lower actual replacemeateron average. Thus, the standard deviation

of the wage distribution should be negatively asded with the actual replacement rate.

5.2 A look at the data

Above we argued that the variations in expectedesaghe benefit ceiling, the nominal
replacement rate, as well as the variation in greal of the expected wage distribution all
contribute to the variation in the actual replacetrate. Here we illustrate the importance of
each source of variation.

To facilitate the interpretation of the independeatiables we standardize these variables
with their standard deviations. Table 1 presengsrésults. In panel A) we show the results
when not taking the existence of supplementary yph@yment benefits into account. All the
estimates have signs which are consistent withdibeussion above. So, for instance, if

expected wages increases by a standard deviatienyittlds a reduction of the actual
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replacement rate by half a percentage point; skento(2). It is also interesting to note that
the variation in the wage cap is such a powerfatjtor of the actual replacement rate; this
confirms the impression given already in FiguréAR.increase in the cap has the effect of

increasing the actual generosity of Ul more in@agiwhich are expected to be high-wae.

Table 1. What explains the variation in the actual replacement rate?

(1) (2 )
A)
No account for supplementary UB
Expected wage -0.397" -0.502" -0.701"
(0.033) (0.177) (0.178)
Expected wage interacted with wage cap 07466 0.550"
(0.056) (0.064)
Expected wage interacted with nominal -0.321" -0.197
replacement rate (0.132) (0.130)
Standard deviation of expected wage -0.062
(0.014)
# observations 696 696 696
Within R? 0.63 0.80 0.81
B)
With account for supplementary UB
Expected wage -0.281" -1.30" -1.327
(0.042) (0.437) (0.442)
Expected wage interacted with cap 0601 0.611
(0.103) (0.113)
Expected wage interacted with nominal 0.463 0.477
replacement rate (0.362) (0.361)
Standard deviation of expected wage -0.007
(0.022)
# observations 696 696 696
Within R? 0.29 0.43 0.43

Note: Dependent variable in percent. The table nispsiandardized coefficients. An individual cog#nt has
the interpretation of percentage point change speoase to a standard deviation increase in onehef t
independent variables. The regressions also cofarakgional fixed effects, region-specific trenfigzed time
effects, and exogenous labor force characterisiitithin R? reports the share of the variance explained by the
four variables in the table after having controlfed other covariates, region-specific FEs anddsgras well as
time effects. Other covariates include age, edaoatmmigrant status, gender, industry affiliatiand the share
covered by supplementary UB (only panel B). Regoessare weighted by population. Standard erresonted

in parentheses, allow for clustering at the colewgl. Significance levels:= 10%, = 5%

24 Notice that it is only the interaction effect whits identified. The main effect of the wage cafisisamped”

by the time fixed effects.
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In panel B) we consider the variation in the gesiyoof Ul when supplementary
unemployment benefits are taken into account. Migeace presented in panel B) is not as
clean as the estimates presented in the previoe.deor instance, the statutory replacement
rate no longer has a greater effect in regionsatapredicted to be low-wage (which should
be the case according to the simple benefit forlnAad the standard deviation of the
expected wage distribution ceases to be a signifipeedictor of the actual replacement rate.
Nevertheless, the estimates again suggest thatafe cap is the most significant contributor
to the explained variance of the actual replacematat

Another aspect of the results in Table 1 is alsahvooting. With the four variables we do
not account fully for the variation in the actuapblacement rate. In other words, there is
residual variation, since the explained variancesdaot equal unity. There are a number of
reasons for this. At the individual level, the bEnechedule depicted in Figure 5 is
deterministic. This is not the case at the aggeegagional level. To explain the variation in
the actual replacement rate fully at the regioaaél, we would have to include all moments
of the expected wage distribution; obviously, tigsnot feasible. Further, supplementary
unemployment benefits introduce additional noiséictv is evidenced by the fact that
explained variance is lower in panel B) than ingla).%°

In summary, the most important finding in this sattis that a substantial fraction of the
variation in the actual replacement rate at théreg level is due to variations in the national
wage cap. An increase in the wage cap has a grpasitive effect on Ul generosity in
regions which are expected to be high-wage. Thakatld be possible to identify the effect
of the actual replacement rate on regional unemmpémy using only the variation in the wage

cap. This identification strategy is the one thatwill mainly pursue in the next section.

6. What is the effect of increases in the actual replacement rate?

With the exercise in section 5 as a background ewe proceed to examine the relevance of

the Ul system for regional unemployment. We begithva very basic question. Do the

%5 A final reason is that we are not using the furei form implied by Figure 5. Since this is noe thight
function at the regional level, we have no reasoimpose it.
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parameters of the Ul system have any impact oronagiunemployment? This is a relevant
question given that many collective agreements Isapgnt unemployment benefits. To

investigate this issue, we first estimate the equoat

o w_ e cap cap e P n e 4 X 1 1 N 1
In”,/r =K"'W, +K (w! xw,,)+lc (p; xw,,)+lc o, +k" X, +u;+u+01+aw, (15)

where v}, denotes the expected wage angd the standard deviation of the expected wage
distribution. The vector of characteristic, includes the same components as in the
individual earnings regressions since any excluggsiriction with respect to the components
of X is bound to be arbitrary. Furthermor&, includes a control for supplementary
unemployment benefits. The specification of equmafith) also takes region-specific effects,
time fixed effects, as well as region-specific ttefinto account.

The idea behind equation (15) is that the firstrfoamponents conceptually drive the
variation in the actual replacement rate at theoret level. One can potentially make the
argument that the expected wage and the standaratida capture omitted variables in the
unemployment equation. But it is very hard to dest this is a relevant argument for the
interaction terms. In particular, if we find that” > 0 this strongly suggests that the design
of the national Ul system has implications for cegil unemployment. The same line of
argument goes for the interaction with the nomneplacement rate where we would expect
k” <0.

Table 2 reports the results. We mainly focus on gpecification where the dependent
variable is the log of unemployment; see column BUt in column (2) we also report the
results of a specification where we use the uneympémt rate as the dependent variable.
Again, we standardize the key independent variatwefacilitate the interpretation of the
coefficients of these variables.

In column (1) the interaction between the expecteapje and the wage cap enters
significantly with a positive sign. Thus, changeshe wage cap produce a greater increase in
unemployment in regions which are expected to hevegh wage. A standard deviation

increase in this interaction term raises unemployniyy almost 4 percent. The remaining
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interaction variable is not significant and does mave the predicted negative sign; this result

is consistent with the estimates reported in pBjelf Table 1.

Table 2. Basic estimates

(1) (2
In(unemployment) Unemployment (percent)

Expected wage -0.069 1.417

(0.054) (0.628)
Expected wage interacted with wage cap 07036 -0.090

(0.015) (0.158)
Expected wage interacted with nominal 0.044 -1.30"
replacement rate (0.046) (0.514)
Standard deviation of expected wage 0.008 -0.021
distribution (0.005) (0.031)
Other covariates Yes Yes
Region-specific FEs Yes Yes
Region-specific trends Yes Yes
Time effects Yes Yes
Overall B 0.981 0.982
Within R? 0.045 0.045
# observations 696 696

Note: Key independent variables are standardizellleve the interpretation of the effect on the depat

variable in response to a standard deviation iseréa the independent variable. All regressionsestamated

using a within-estimator and include controls fender, age, marital status, educational attainniembjgrant

status, industry affiliation, and the share of vidiuals covered by collective agreements with seim@ntary

unemployment benefits. Within?Reports the share of the variance explained bydhevariables in the table
after having controlled for other covariates, regipecific FEs and trends, as well as time effdRegressions
are weighted by population. Standard errors, repoih parentheses, are clustered by county. Stgmidie

levels:” = 10%,” = 5%.

The estimates in column (2) tell a slightly diffetestory. In this case, the interaction with
the wage cap is not significant; but the interactiath the nominal replacement rate enters
significantly with the predicted negative sign.

Theory provides little guidance to the questionmbiether the dependent variable should
be specified in logs or as the rate of unemploymienthe sequel, however, we focus on the
estimates where log unemployment is the dependatdble. Given the results presented in
Table 1, the estimates in column (1) is consisteith the hypothesis that the actual
replacement rate drives the evolution of log un@ymlent. The estimates in column (2) are

consistent with this hypothesis to a lesser extent.
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The most important result contained in Table 2, éwav, is that parameters of the national
Ul system do affect regional unemployment. Havistaklished this we proceed to estimating
equations imposing more structure.

The specification in equation (16) imposes moreaucttre. In this case we relate

unemployment directly to the actual replacemerd. rahus

a w_ e o X 2 2 2
In u, = (o”pbl, +o'W, +9’c, +o" X, +ui+u +oit+w, (16)

There are two potential ways to estimate (16). fliseis akin to a control function approach.
Controlling for expected wages and the standardatien of the expected wage distribution,
the remaining variation in the actual replacemext¢ has two components: one source of
variation is due to the interaction terms betwdenedxpected wage and the wage cap as well
as the nominal replacement rate respectively; therosource of variation is the residual
variation in the actual replacement rate. Given #ubstantial difficulties involved in
measuring the actual generosity of Ul, the residaahtion is likely to contain a lot of noise;
this implies that the control function approach Iwgenerate estimates that are biased
downwards due to attenuation.

The other approach to estimating (16) is to judizatthe predicted variation in the actual
generosity of Ul stemming from the variation in theeraction terms — the most important of
these interactions being the variation stemmingnfrthe changes in the wage cap.
Implementing this strategy is straightforward; mh@unts to estimating equation (16) using
standard IV methods.

Table 3 reports estimates of equation (16). Theed@gnt variable is the log of
unemployment. In columns (1) and (2), the actuglasement rate does not account for
supplementary unemployment benefits; in columni{3joes. In column (1) we use the
control function approach; columns (2)-(3) are base the IV-approach. The equations are
all estimated using a traditional within-estimator.

Table 3 suggests that the estimation approach reattgreat deal for the results. Column
(1) — which is based on the control function apphoa reports an insignificant estimate on

the actual replacement rate. However, if we usg thrd variation induced by the interactions

26



terms, the estimate is significant. We are inclitedhterpret the divergence in the results as
being due to bias because of measurement erroillUssrated in Table 1, the noise is
substantial, particularly when the measure of bergdnerosity attempts to account for

supplementary unemployment benefits.

Table 3. The effect of the actual replacement rate on unemployment

In(unemployment)
1) ) ©)

Actual replacement rate (percent) 0.018 0.045"
(No account for supplementary UB) (0.018) (0.023)
Actual replacement rate (percent) 0.054"
(Account for supplementary UB) (0.023)
Expected wage/1000 0.023 0.040 0.036"

(0.012) (0.016) (0.013)
Standard deviation of expected 0.037 0.030" 0.023
wage/1000 (0.012) (0.012) (0.012)
Other covariates Yes Yes Yes
Region-specific FEs Yes Yes Yes
Region-specific trends Yes Yes Yes
Time effects Yes Yes Yes
Overall R 0.981 0.981 0.980
Estimation approach Control function v v
# observations 696 696 696

Notes: Columns (2)-(3) use the interactions betvtherexpected wage and the wage cap as well aothaal
replacement rate respectively to identify the doiffit on the actual replacement rate. All regassiare
estimated using a within-estimator and include istfor gender, age, marital status, educatiottairanent,
immigrant status, industry affiliation, and the mhaf individuals covered by collective agreemewnih

supplementary unemployment benefits. Table B1 ipekalix B reports the coefficient estimates on tlagonity

of the remaining covariates for the specificatieparted in column (3). Regressions are weightegdpulation.
Standard errors, reported in parentheses, areeghasby county. Significance levelss 10%,” = 5%.

Our preferred estimate is shown in column (3). Thefficient estimate suggests that
unemployment rises by 5 percent (i.e. the unempémynnate increases from, say, 6 to 6.3
percent) in response to increase in the actuahcepient rate of 1 percentage pdfithe
elasticity of unemployment with respect to beneggnerosity implied by this estimate is
remarkably high. Evaluated at the mean actual cepi@nt rate in 2002 (63 %), the elasticity

equals 3.4.

% This change in benefit generosity roughly corresisoto the weighted standard deviation of the &ctua
replacement rate within regions and time.

27



The estimates reported in Table 3 are higher thenhave found elsewhere in the
literature. The estimates in columns (2) and (&) raughly four times higher than Nickell
(1998) obtained in his study of a cross-sectio®@BICD countries. Krueger & Meyer (2002)
report a benefit elasticity of one when taking dfffect on the incidence as well as duration of
unemployment into account.

Of course, it is hard to pinpoint why we get highstimates than those available elsewhere
in the literature. Relative to Nickell (1998), wewd argue that effects that we estimate are
more credibly identified than in his cross-countegression. The estimate reported in the
Krueger & Meyer (2002) is obtained by surveying mistudies mostly pertaining to the US.
Here we cannot argue that our estimate is moraldyedentified. But clearly the parameter
we estimate is different in the sense that it tadegilibrium adjustments into account to a
greater extent than in micro studies. Also, we iobtiais estimate using Swedish data where
unemployment benefits are substantially more gersethan in the US. This is a relevant
issue since, e.g., standard matching models sugigasthe general equilibrium effect on
unemployment of a given variation in Ul generosstygreater the higher is Ul benefits from
the outset; some illustrative simulations on thisnmie are reported in Holmlund (1998), and
Hornsteiner al (2005).

We have subjected the specification in column ¢33dme specification checks. First we
used the unemployment rate as the dependent varigbé estimate is substantially weaker.
A percentage point increase in Ul generosity causesmployment to rise by 0.090
percentage points; the standard error of this eséins 0.062. Second, we introduced a lag of
the actual replacement rate. This virtually haceffect on the estimate and the coefficient on
the lag was not significant. Third, we transforntied model by taking first differences. This
reduced the size as well as the precision of thenate. The coefficient on the actual
replacement rate was reduced to 0.024 with a stdredeor of 0.015. Despite the fact that the
estimates sometimes become less precise, we viem #s fairly robust to specification

changes.
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7. Policy interventions

The purpose of this section is to conduct two pokemulations. In particular we are
interested in the effect of removing the benefiling and the effect of increasing the nominal
replacement rate. These two policy changes haveowbvimplications for aggregate
unemployment — i.e. aggregate unemployment incseaBlee more interesting effects are
those on the regional distribution of unemploymeimt. almost all countries, regional
unemployment differentials are very stable overetimee Figure 1 and, e.g., Fredriksson
(1999) for a collection of evidence. Perhaps thsigie of the social insurance system

contributes to this feature?

Figure 6: The correlation between unemploymenttaedactual replacement rate

-2.5

In(lunemployment 2002)
-3
|

-3.5

T
71 72 73 74 75 76
actual replacement rate, 2002

regression line: slope=0.14, t=5.1

The starting point for these experiments is theoreg) distribution of unemployment and
actual replacement rates in 2002. In contrast éoptievious analysis we actually have wage
data for 2002 and hence we have a better estinfigteedtrue” actual replacement rate. In

Figure 6 we show the correlation between regionaimployment and the actual replacement
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rate accounting for supplementary unemployment fiitesnéAs shown by the slope of the
regression line, a percentage point increase ia¢heal replacement rate is associated with 14
percent higher unemployment. This just illustratiest high-wage regions tend to be low-
unemployment regions. Since unemployment benedidace a lower fraction of previous
wages in high-wage regions they also tend to hal@war actual replacement rate. This
simultaneity bias thus inflates the estimate ofredationship between benefit generosity and
unemployment.

In 2002, the aggregate unemployment rate stood8apé&rcent. To generate the situation
after a policy change we use the estimate on theleplacement rate reported in column

(3) of Table 3. We set the coefficient on the alcteplacement rate to 0.05.

Figure 7. Policy simulation — Removing the cap

3 .35 4 .45
! ! ! !

Change in In(unemployment)
.25

T
-3.5 -3 -2.5 -2
In(unemployment 2002)

regression line: slope=-0.20, t=5.1

Notes: This graph is based on a hypothetical policy expent where the benefit ceiling is removed. The
implied change in unemployment is calculated usingefficient on the actual replacement of 0.0% Th
regression line is based on a weighted regressimg wuegional population as weights.
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What happens if we remove the benefit ceiling? Olbslly this has the effect of making
the system more generous — the actual replacerantrises by 6.5 percentage points, on
average. As a consequence, there is an increaseiall unemployment from 6.8 percent to
9.1 percent. What is more the spread of the regiomamployment distribution is reduced.
This is illustrated in Figure 7, which relates theange in log unemployment — induced by the
reform — to the log of the unemployment rate ptiothe change. As the graph shows, there is
a greater change in regions where unemploymentomasitially; the slope of the regression
line is negative with a-ratio of 5. The intuition for this result is thtte proposed policy
change has a bigger effect in high-wage regionsciwhlso tend to be low-unemployment
regions. Thus, the policy change contributes toicead) unemployment differentials.

Now, what about raising the nominal replacemeng tat 85 %? Again, this makes the
system more generous and the actual replacemenmtrisgs by 3.8 percentage points.
Consequently, the aggregate unemployment rate tisagmost 8.3 percent. What is more,
this policy change has the opposite effect on dggonal distribution of unemployment in
comparison to the change in the benefit ceilingthesfigure shows, the unemployment rate
increases more in regions which were high-unempémtriocations initially. The intuition is
analogous to the previous case. High-unemploymegibns tend to be low-wage regions.
Consequently, changes in the statutory replacema¢athave a bigger impact on the actual
generosity of the Ul system in these locations. ganmmg the slope of the regression lines in
Figures 7 and 8, we see that removing the beneiling has a stronger differential impact
across regions.

To sum up, the results of these policy simulatisimew that the design of the national Ul
system has repercussions on the regional laborandvtoreover, they concur with the simple
model in section 2. The impact on the regionalriistion of unemployment differs across
the policy experiments. If Ul is made more generbygaising the benefit ceiling this will
compress unemployment differentials, while if gexséy increases because of an increase in

the statutory replacement rate this will exacerbaggonal unemployment differences.
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Figure 8: Policy simulation — Increasing the norhineplacement rate.
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regression line: slope=0.013, t=4.6

Notes: This graph is based on a hypothetical policy expent where the nominal replacement rate is raised
85 %. The implied change in unemployment is catedlaising a coefficient on the actual replacemént@b.
The regression line is based on a weighted regmessing regional population as weights.

8. Conclusions

We have presented new evidence on the unemployeféettts of increasing Ul benefit

generosity. The empirical strategy has been tazetilhe fact that the nationally imposed
benefit ceiling causes actual Ul generosity to veegionally. This paper has thus used
variations in the national Ul rules to estimate #ifects at the regional level. Hence, the
estimates should thus not suffer from the potergi@icy endogeneity hampering studies
using regional policy changes for identification.

The evidence suggests that benefit generosity asee unemployment. We view this
evidence as fairly robust since the estimates ian#as across alternative specifications. The
magnitudes involved are rather substantial and appe be relatively high compared to
estimates available elsewhere in the literaturee @$timates suggest that an increase in the
(actual) replacement rate of 5 percentage pointgriboites to increasing unemployment by

25 percent.
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We have also shown that the benefit ceiling maytrdmrte to exacerbating regional
unemployment differentials. Lowering the ceilingluees benefit generosity more in high-
wage regions. Since high-wage regions also term ttow-unemployment regions, the result
follows. Moreover, a reduction in the statutoryleegement rate has the opposite effect. Given
that a benefit ceiling exists, a reduction in thatigory rate will reduce benefit generosity
more in high-unemployment regions. Thus, these lginpplicy experiments illustrate that
national rules in social protection systems careh@erhaps unintended) repercussions at the

regional level.
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Appendix A: Creating regional panel data

This appendix describes the construction of theoredy panel data. Regional labor force
composition, predicted wages and replacement eategalculated from individual data. We
use LINDA, a 3.35% representative sample of the diste population; see Edin &
Fredriksson (2000). From this register, we seldicindividuals between the ages of 16-59,
from 1970 to 2002’ In the early 1970s data contain roughly 130 O@viduals per year; in
2002 about 150 000. LINDA has a panel dimensionciviig very useful when constructing
the data. If information is missing in one year, @@ check if this information is available at
another time point. This panel structure of theadat extremely valuable when comes to
impute missing information on educational attaintreendiscussed below.

The regions correspond to the counties of Swedetwéen 1970 and 1996 there were
24 counties in Sweden. In 1996 two counties wergyatk and in 1997 another three counties
were merged® Hence, from 1997 and onwards, there are 21 cauiti©weden. Since we
also have data at the municipality level we cammstruct the original 24 counties. We have
thus used the municipality data to split the megginunties — thus creating 24 regions for the
full time period.

The individual characteristics used in this papersandard. Gender is identified by a
female dummy. We define a set of age-group dumrfoeseach five-year interval; the
youngest group thus contains individuals aged @tand the oldest group contains the ages
56 to 59. Marital status identifies married indivads. Immigrants are divided into three
groups depending on the country of birth. We idgrttiree groups: Nordic, Oecd, and non-
Oecd immigrants. The definition of Nordic ancesgyobvious; the categorization into Oecd
and non-Oecd immigrants is perhaps less obvious. HAde used the following rule:
individuals are classified as being of OECD origithey were born in a country which was a
member of the OECD in 1985. The only exceptionsnfiihis rule are Turkey — which is
included among the non-OECD countries — and, ofssuhe Nordic countries.

Industry affiliation is defined by two-digit ISICedes, generating 33 industry dummies.
The coding changed in 1993, but at the two-digrelet is possible to link the two coding
systems. However, information on industry affileettiis missing for four years: 1974, 1976,

1977, and 1979. To deal with this issue we usefdahewing simple rule: the information

2" We have to restrict the analysis to individualsiyger than 60, since educational information isawatilable
for those older than 59 for the full time period.

%8 |n 1996, the county of Sk&ne was created by mgria counties of Malméhus and Kristianstad. In7,98e
county of Véastra Goétaland was created by a merféneocounties of Alvsborg, Géteborg och Bohusking
Skaraborg.
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observed in 1975 is used for the individual alsol®74 and 1976; analogously, the
information observed in 1978 is used also in 197 E979.

Educational attainment is divided into three catiEgo compulsory, secondary, and
tertiary schooling. Starting in 1991 educationdbimation is available each year. Prior to
1991 we only observe educational attainment attime points: in 1970 and 1990. We have
used the following procedure to attach educationgrmation to the individuals during
1971-1989. If an individual is at least 25 yearsagé in 1970, education is assumed to be
completed and the observation from 1970 is usefil tout the missing information during
1971-1989. If the individual is younger than 251870, we use data from 1990. Different
rules are used depending on educational attainmetb®90 and age at the time point of
observation. For an individual who has completetiaiey education, we assign the level of
attainment should this individual turn 25 during7191989. Should this individual turn 21
during this time period he or she assigned secgnsiarooling and when the individual is
below age 21 he or she is assigned compulsory Bogod-or an individual who has
completed secondary schooling in 1990, we useatitésnment level from the point when the
individual turns 21 and onwards. Prior to turniny 2ompulsory schooling is used has the
highest attainment level. An individual who had g@eted compulsory schooling in 1990 is
classified as having attained compulsory schodiiom the time point when he or she enters
our data.

Our key measures (expected wages and actual remaceates) are constructed using
earnings and wage information as described in ¢xg Bs well as the Ul rules described
below.

Finally, the regional panel is constructed by agerg over all individuals residing in a
particular region. This gives us annual information the composition of the regional
population as well as the key explanatory variabliemterest. Ideally, we would have liked
to calculate the characteristics of the regionabtdorce. But this was not possible since there
was no indicator of labor force status in our detawever, the measurement error involved is
likely to be small.

To these regional panel data we match information unemployment. Regional
unemployment data are defined for the age-catete§4; they are collected from the Labor
Force Surveys and the Labor Market Board. As thasme of unemployment we use the sum
of open unemployment and participants in labor mtagrograms as a share of the labor

force.
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Unemployment insurance

The design of the public unemployment insurancéesyshas varied somewhat over time.
There are two distinct time-periods — the first @svthe period from 1974 to 1988, and the
second the period 1989-2002.

Between 1974 and 1988, individuals were sorted different benefit levels depending
primarily on how much they earned. The various uhds used different benefit ceilings.
There was a national benefit ceiling, however, Hreareplacement rate could never exceed
91.7 % of previous income. This implies that thexmmaum benefit level varied between
individuals, depending on which particular Ul futite individuals were members of. Since
we cannot observe membership in a particular Udl fuve use the “average maximum benefit
level” as a proxy for the maximum level. This meaasis reported in the Annual Financial
Report of the Labor Market Board; it is calculatsla weighted average over individuals,
where the weights are based on the number of menbarparticular Ul fund.

From 1989 and onwards, the construction of theydtesn is more straightforward. An
unemployed individual then receives a certain arh@arpercent) of the previous wage, up to
a maximum level.

Even though the design of the system has variegwtiat over time, we implement the
rules in essentially the same way. An individuateiges a benefit equal to the nominal
replacement rate multiplied by foregone income,thatbenefit can never exceed the ceiling.
The ceiling is here defined from 1974-1988 by tlawerage maximum benefit level” and
from 1989-2002 as the “maximum benefit”.

Table Al displays the benefit levels (in SEK pey)dand the nominal replacement
rates from 1974 to 2002 as observed on DecembBée&dh yeaf® Column (1) displays the
national benefit ceiling. Remember that this vdgab only used as a measure of the benefit
ceiling from 1989 to 2002 As described above, the average maximum benefi li
column (2) is used between 1974 and 1988. Notephat to 1977, the difference between
the average maximum benefit level and the natibealkefit ceiling is substantial. But from
then on the differences across Ul funds becomelemtd eventually disappear completely.

Column (3) reports the date when the benefit agiias changed. Typically, this was
not at the beginning of a calendar year. Henceatimeial benefit ceiling used in this paper is
calculated in column (4) using the information olumns (1) to (3). For example, there is a

29 Information is taken from the annual reports & tabor Market Board.
% From 2001 and onwards, the benefit ceiling dee®asdter 100 days of unemployment, as shown by the
figures in the brackets. In this paper, we use timdymaximum during the first 100 days.
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change in the maximum benefit on Jufy 1979, and then the calendar year benefit ceiling
(179.39), is simply calculated as the mean of therage benefit values observed on
December 311978 (171.16) and December31979 (187.62).

Column (5) shows the nominal replacement rate, ool 6) reports when it was
changed, and column (7) the annual average of dmeinal replacement rate used in the
analysis. Hence, the bold figures in column (4) éfdare the primary input in our analysis.
From these data, we calculate the wage cap byidgithe benefit ceiling with the nominal

replacement rate. The wage cap and the nominaaeplent rate are shown in Figure 2.

Table A1. The unemployment insurance system, 1974-2002.

Year National Average Date of Benefit Nominal Date of change Nominal
benefit benefit change ceiling repl. rate in nominal repl. rate
ceiling ceiling in ceiling SEK/day  (Dec 31) repl. rate (calendar

SEK/day SEK/day (calendar year)
(Dec 31) (Dec 31) year)
1) (2) 3) C)) (5) (6) @)

1974 130 98,07 98.07 0.917 0.917

1975 130 116,58 116.58 0.917 0.917

1976 160 122,22 July1 119.4 0.917 0.917

1977 160 151,76 151.76 0.917 0.917

1978 180 171,16 July™l 161.46 0.917 0.917

1979 195 187,62 July™l 179.39 0.917 0.917

1980 195 192,19 192.19 0.917 0.917

1981 210 206,80 Aprilsl 203.1475 0.917 0.917

1982 230 227,66 July™l 217.23 0.917 0.917

1983 280 278,80 Jari'l 278.8 0.917 0.917

1984 300 298,87 July™l 288.835 0.917 0.917

1985 315 314,48 July™l 306.675 0.917 0.917

1986 360 359,20 July™l 336.84 0.917 0.917

1987 400 400 July®L 379.6 0.917 0.917

1988 425 425 July's 412.5 0.917 0.917

1989 450 Jan"d 450 0.9 Jan ?; 90% 0.9

1990 495 Jan®l 495 0.9 0.9

1991 543 Jan"7 543 0.9 0.9

1992 564 Jan's 564 0.9 0.9

1993 564 Jan'¥; 598 581 0.8 July 8'; 80% 0.85

July 58"; 564

1994 564 564 0.8 0.8

1995 564 564 0.8 0.8

1996 564 564 0.75 Jan1; 75% 0.75

1997 580 Dec 29 564 0.8 Sep 29 80% 0.7625

1998 580 580 0.8 0.8

1999 580 580 0.8 0.8

2000 580 580 0.8 0.8

2001 680 (580) July™® 630 0.8 0.8

2002 730 (680) July™1 705 0.8 0.8

Note: Column (4) is based on cols. (2) and (3)rudi974-88, and cols. (1) and (3) during 1989-2@3dAumn
(7) is based on columns (5) and (6) throughoutithe period.
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Appendix B: Coefficient estimates from baseline specification

Table B1 shows coefficient estimates correspondingur preferred specification, that is,

column (3) in Table 3.

Table B1. Estimates on a selection of observed regional control variables.

Coefficient estimate
(standard error)

Covered by collective agreement with supplementiy 1.74
(0.637)
Female 2.58
(2.01)
Married -1.99
(1.12)
Nordic -0.784
(3.45)
Oecd -3.57
(7.51)
non-Oecd -4.79
(3.20)
Secondary schooling -5.06"
(1.84)
Tertiary schooling -3.85
(2.13)
Age 21-25 3.26
(2.24)
Age 26-30 4.26
(2.84)
Age 31-35 6.89"
(3.16)
Age 36-40 8.03"
(3.16)
Age 41-45 8.68"
(2.58)
Age 46-50 9.05"
(3.02)
Age 51-55 11.63
(3.31)
Age 56-59 10.51
(3.04)
Region-specific fixed effects Yes
Region-specific trends Yes
Time effects Yes
Overall R 0.981
# observations 696

Note: The regressions also include a constant addsiry employment shares. Regressions are weidited
population. Standard errors, reported in parenthese clustered by county. Significance levets:10%, and
= 5%.
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