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Abstract

This study uses a recent Swedish pension reforidetatify spillover effects of a
change in spousal pension incentives on own penséravior. A difference-in-
difference-in-difference identification strategy used exploiting variation across
cohorts treated by national pension reforms as agellariation within cohorts across
sectors treated by local public sector pensionrmefowhich enhanced the work
incentives of the national pension reform. Resuitkcate that pension reforms had
both a direct effect on retirement behavior dueltanges in own pension incentives
and an indirect effect via changes in spousalemtamt incentives. A conservative
estimate suggests that ignoring the impact of siasllover effects underestimates
the impact of the pension reform by as much asetdemt.
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1. Introduction

Due to aging populations and severe imbalance®msipn systems, recent pension reforms in
the US and Europe aim to increase retirement agestrbngthening work incentives for the
elderly. How current and future reforms will affeitte labor supply of the elderly is thus a
central question of interest for policymakers.dt however, a complicated issue as evidence
suggests that retirement decisions, at least witmuaples, are highly interdependent. Coile
(2003) estimates that neglecting the influencepotusal retirement incentives on own retirement
behavior may underestimate the overall impact dfpecal reform by 13% to 20%. Although
many studies analyze the determinants of jointewtént, the literature to date has not been able
to clearly identify the impact of a partner’s retitent decision on own pension behavior. In this
study, spill-over effects of a change in spousalspm incentives on own pension behavior is

analyzed exploiting a recent Swedish pension retoridentify effects of interest.
2. Previous Literature

Evidence of interdependent retirement decisionsesofrom three strands in the literature. First,
many studies indicate that joint retirement is anown phenomenon, accounting for nearly a
third of retirement patterns in the US and Eurdplay, 1998; Coile, 2003; Hurd, 1990; Maestas,
2002; Pozzoli and Ranzani, 2009). Blau (1998), gisie Retirement History Survey estimates
that between 11% -16% of couples exit the labocedn the same quarter and between 30%-
41% within one year of each other. Hurd (1990) dirdmilar proportions using the New

Beneficiary Survey. The issue of potential spilepeffects has also become more salient over
time as an increasing number of elderly wives arté work force. Pozzoli and Ranzani (2009)

estimate that 78% of working males in Europe arerieth and 24% have working wives.



Participation rates of elderly females are everndrign the Scandinavian countries where 65%
of females aged 50-64 are in the labor force.

Second, numerous empirical studies estimate sogmifi and economically relevant
correlations between individual retirement decisi@nd partner incentives (An et al, 1999;
Coile, 2003; Johnson and Favreault, 2001; Zweimelleal, 1996): Coile (2003), for example,
finds that men are very responsive to their wiyEsision incentives but women less responsive
to their husbands' incentives. Zweimulkgr al. (1996) finds a similar asymmetric correlation
where husbands react to changes in wives’ legainmim retirement age but wives don’t react
vice versa. Anet al (1999) finds strong complementarities in leislr&tween spouses in
Denmark, but symmetrically for husband and wifezzed & Ranzani (2009) find asymmetries
in terms of how spousal health correlates withreatent decisions. Wives in European countries
are more likely to take care of their sick partnensd retire earlier, whereas husbands do not.
Johnson and Favreault (2001) instead find for tBetbat both men and women are less likely to
retire if spouses have left the labor market faltiereasond.Kapur and Rogowski (2007) find
that access to employer-provided health insuras@ssociated with increased joint retirement
probabilities among dual-earner couples.

These studies, however, lack a clear identificatsbrategy for estimating spillover
effects. Recent work exploits exogenous changes fyension reforms to estimate causally the
impact of own retirement incentives oown retirement behavior (Glans 2008; Mastrobuoni,
2009). Glans (2008) uses the same pension refor@wieden used in this study, a reform that

increased work incentives differentially acrosdtbicohorts. Based on duration models, Glans

! Note that all of the empirical studies listed hesly entirely on survey data characterized by $smhple sizes,
especially when restricted to couples.

2 See also Kapur and Rogowski (2007) who studydéas to employer-provided health insurance incesiaiet
retirement probabilities



finds a decline in retirement hazards among cohwodst affected by the reform indicating a
delay in retirement behavior. Results were espgcraiticeable among public sector workers
affected by both national and local public sectengion reforms. Mastrobuoni (2009) uses a
change in the national retirement age in 2000 tiege the effect of Social Security incentives
on labor supply. Results indicate an increase énntlean retirement age of affected cohorts by
about half as much as the increase in the natretisement age. Our work extends this approach
to spillovers within couples.

Very few papers have studied the interdependencetwément decisions with a clear
research design. Baker (2002) studies the retirerbehavior of married couples using the
introduction of the Spousal Allowance in Canadtgrgeted support for women in poor families.
Results show that the allowance is associated aviflecline in labor force participation among
male spouses in eligible couples. However, benefégsee means-tested (at the household level)
implying almost mechanically, a strong negativeeefffon husbands’ labor supply. Stancanelli
(2012) exploits retirement age legislation in Feas well as a policy reform requiring younger
cohorts born after 1933 to pay longer pension daution periods to identify spousal spillover
effects on work hours. The work hours of both spsusre found to fall significantly upon own
and partner’s retirement.

Given difficult identification issues, the thirdrahd in the literature instead estimates
structural models of retirement behavior within gl@s (Hurd, 1990; Gustman and Steinmeier,
2000; Maestas, 2002). These studies find that letiwa in tastes for leisure as well as

complementarities in the value of leisure betwepouses go a long way in explaining why

% More recently, Brown and Laschever (2012) estimpeter effects in retirement decisions in the canvéthe
workplace rather than within couples. See also maosepapers studying the interdependence of laluplg
decisions within couples in other contexts sucmasme taxation (Gelber, 2012), unemployment bénéGullen
and Gruber, 2000) and sick leave (Olson and Skogrhanrsie, 2010).



spouses coordinate retirement decisions (GustmdrSgginmeier, 2000). Maestas (2002) adds
bargaining power to a retirement model and shoves the impact of complementarities in

leisure on joint retirement is enhanced when wivage greater decision-making power within

couples.

Recently, Selin (2011) studies spousal spillovéeat$ on retirement behavior using the
same reform studied heteSelin studies male reactions to changes in theenegnt incentives
among female spouses only. His identification styatis to analyze the retirement behavior of
men married to women aged 63 from 2000-2005, omparing the retirement behavior of men
who have 63 year old wives in 2000 and who theeefare born in 1937, the last cohort
unaffected by national and local public sector penseforms, with men who have spouses aged
63 in each of the years from 2001 to 2005 (whoetoee belong to cohorts affected by the
pension reforms). Although Selin uses the sammt@n across spousal cohorts and sector of
employment that we use, Selin only has one refergear, wives aged 63 in the year 2000. In
addition, he departs from a generous definitionretfrement (any pension income) which
implies, as husbands are on average two years thlderfemale spouses, that the vast majority
of husbands are defined as retired. In other worelslts are driven by a smaller subset of
husbands who are closer in age or younger than fitimiale spouses. Finally, it is unclear to
what degree Selin accounts for the direct effecperision reforms on own pension behavior
among husbands in the analysis.

Our study follows the labor supply decisions oftbotarried men and women belonging
to cohorts born from 1930 to 1950. We are ablebseove and follow these cohorts from 1985 to

2006. As such we have information on numerous d¢shoraffected by the reform (1930-1937)

* Our project was granted financial support by thstitute for Labor Market Policy Evaluation (IFAW) October
2010. Selin’s working paper was published in JWgP.



as well as those affected by the reform (1938-1960addition, as the reform was implemented
in the year 2001 and our data extends back to 1@&5data permits a better analysis of pre-
treatment trends in retirement behavior and feweblpms with left censoring. Finally, our
identification strategy accounts for both the direzhange in own retirement incentives) and
indirect (change in spousal retirement incentivesfprm effects on individual retirement
behavior.

The rest of the paper is set up as follows. Se@iprovides a description of the Swedish
pension reform while Section 4 provides a shorbtégcal overview of the mechanisms behind
joint retirement. Data and the identification stgyt are described in Section 5 and results

reported in Section 6. Concluding remarks are faartsection 7.
3. The Swedish Pension System- Now and Before

3.1 The Swedish Pension Reform (2001)

Discussions about the need to reform the Swedishipe system commenced in the 1980s. Like
many European countries, an ageing population hegetith a generous public pension system
implied large projected deficits in the pensiontegs In 1992, a parliamentary working group
with wide political representation published a mepmutlining the forthcoming pension reform,
the details of which were worked out in the ensuiagrs. Final legislation concerning the new
pension system, which went from a defined bengfitesn to a defined contribution system, was
passed in June 1998. In 2001, the first pensiompays were made within the new pension
system marking the implementation of the new pensistem, which was fully up and running
at the end of the following yearSpecifically, it is from 2001 that early withdralwdrom the

new system could be made for cohorts affected &y#nsion reform (those born 1938 or later).

® See Sundén (2006) and Sjogren Lindqvist and W4ilé2806) for overviews of the Swedish pension mefo



The pension reform introduced a national definecktrdoution system in comparison to
the old defined benefit system (described belowhe new system consists of three parts, an
income pension (notional defined contribution), rempium pension and a guarantee pension.
Over and beyond are occupation-based pensionsrifdetsl by collective agreements) and
private pensions. Contributions to income pensiortee new system are recorded in individual
accounts, the value of which represents claimsutaré pensions. Annual contributions are
however used to finance current pension benefigatibns as in a pay-as-you-go system, hence
accounts are notional.

Income and premium pensions are based on lifetiarairegs including pensionable
income from sickness benefits, parental leave, ph@yment insurance, military service and
studies (if financed by national student loanspréportion, 18.5 percent of pensionable income,
is assigned annually to an individual pension antofiwhich 16 percentage points are credited
to notional individual income pension and 2.5 petage points to the fully funded premium
pension accouritPremium pensions are individually invested intenaist five funds registered
by the Premium Pension Authority (PPMGuarantee pensions are paid to those with low or
zero income pensions, are means tested accordiegrmed income and premium pensions, and

are financed outside the national pension systangemeral tax revenues.

® The insured pays seven percent through a natimmaion contribution up to a ceiling of 8.07 Basicome
Amounts (the Basic Income Amount (BIA) was SEK 30,7n 2001 and SEK 48,000 in 2008). Employers pay
10.21 percent of wages to the pension system riegardf income level, but only contributions ughe ceiling are
assigned to the individual pension account. Thi@ L percent corresponds to 18.5 percent of theigehsse. The
discrepancy is due to the fact that the nationasja contribution of seven percent is deductethfimcome when
the pension base is calculated (0.93*8.07BIA=7.5BIFe pension base has a ceiling of 7.5 BIA (betaxes) per
year.

’ Benefits from premium pensions can be shared ftwpouses or registered partners. In the eventrahsfer
between spouses, the amount is reduced by 14 persemost transfers are expected to go from husbaitd
higher incomes to wives with longer expected lifedis.



Pensions can be withdrawn at the earliest fromGdgevith a reduction until age 65, and
there is no upper age limit for beginning pensidthdrawals® Pension payments are adjusted
for economic growth and the lifetime expectancytled birth cohort to which an individual
belongs. Higher life expectancy leads to lower megpensions and economic growth leads to
higher pensions through indexation. In comparisothe old defined benefit system, the new
system provides incentives for postponed retirerdastto a closer link between lifetime income
and pension benefits. In addition, the automatitstchent of benefits due to changes in life
expectancy implies that individuals in later cobBartust postpone retirement in order to gain the
same replacement rate as those belonging to eeolerts (Sundén, 2006).

3.2 The Old Pension System
In brief, the old pension system consisted of taotgpa flat guaranteed pension (folkpension)
introduced in 1913 and a supplementary benefim@tin tillagspension, ATP) introduced in
1960° The flat guaranteed pension was independent gfqure income while the supplementary
benefit was calculated as 60 percent of the PregdBAmount (PBA) times the average ATP
points earned during the 15 highest years of inceimee age 16° ATP points were, in turn,
calculated annually as pensionable income in exzeBBA divided by the PBA®

ATP =0.60 * PBA* ATP points

8 The mandatory retirement age within the four nuillective agreements was set to age 67 in 199iveider, this
rule was negotiable until 2001 and all four of thain collective bargaining areas set the mandatimement age
to 65. A legislative change in 2001 set the mangatetirement age to 67. However, as current agesgsnvere
honored, the legal mandatory retirement age fov&st majority of workers changed from 65 to 6%tfon January
1 20083.

° The folkpension was initially more of a definechmibution system and means-tested. Over time nabeu of
reforms pushed the system towards a defined besysfiem and eased means-testing. The pensiomrefdt948
made pensions independent of pension contributiengell as income and wealth and increased petesiets
(Sjogren Lindgvist and Wadensj6, 2006).

9 The Price Basic Amount (PBA) is calculated basedlanges in the general price level, in accordavittethe
National Insurance Act (2010:110). Calculationstzased on the change in the Consumer Price Ind&x an
established for the entire calendar year. The PR& 86,900 SEK in the year 2001 and 41,000 SEK @820

™ For those with less than 15 (but more than thyeajs income, ATP points were calculated as theageeover
the available years. In order to earn full ATP pens, individuals must have worked 30 years. Foséwith less
than 30 years, ATP pensions were reduced by arfaatoulated as the number of years worked divioed0.



ATP points = (pensionable income — PBA)/PBA

Pensions could be withdrawn from the beginninghef tnonth an individual turned 61 with a
permanent reduction of 0.5 percent for each maefttuhtil age 652 Pension withdrawal could
also be postponed until the month an individuahédr 70 with a permanent increase of 0.7
percent for each postponed month. Unlike the nestesy, work after age 70 did not lead to
higher pensions in the old systém.

3.3 Transition to the New Pension System
Transition to the new pension system will occurdgedly over a period of 16 years. The first
cohort to participate in the new system is the 183&ort. For this cohort, one-fifth of pensions
are from the new system and four fifth from the slgstem (see Table 1 for a graphical
depiction). Each cohort thereafter increases itigyaation in the new system by 1/20 implying
that those born in 1954 or later participate futlfthe new system. The last cohort unaffected by
the pension reform is therefore the 1937 cohoris this variation across cohorts that will be
used to identify the direct and indirect effectsleé reform on individual retirement behavior as
well as variation in pension incentives across a@scibf employment due to reforms of

occupational pensions, described beféw.

2 The lower age limit changed twice. When ATP wamoituced in 1960, the lower age limit for pension
withdrawals was set to age 63. In 1976, the fomsiidement age was reduced from 67 to 65 and therlage limit
reduced to age 60. In January 1998, the loweriagewas increased to age 61 in order to conforrihéolower age
limit of the new pension system.

13 Note that there was a close link between retirérpensions and disability pensions in the old systedeed,
from 1970, disability pensions for those 63 andeolebuld be granted for both medical and labor etaasons
and from 1972, elderly unemployed without unemplegtrbenefits were entitled to disability pensioasdi solely
on labor market reasons. Disability pensions indlldesystem were often used as a pathway to eatilement
(Palme and Svensson, 1999, 2002). Disability pessicere reformed together with the national pensédorm of
2001.

14 Note that there is a guarantee clause in the masipn system for cohorts affected by the reforé88t1953)
guaranteeing that pensions under the new systdmatibe lower than the supplementary pension edimthe old
system up to the year 1994.



Table 1: Proportion of pensions in new system by tih cohort

1937 0/20
Note: blue lines depict the proportion of natiomensions from the new pension system and grey lihes
proportion from the old pension system, per bidhart.

3.4 Occupational Pensionsthrough Collective Agreements
There are four large collective agreement-basedpat®mnal pension systems that cover nearly
90 percent of all Swedish employees; central gavent (state), local government (county and
municipality), private sector white-collar and p@ie sector blue-collar. Two of these
occupational pension systems were reformed ardumdame time as national pension reforms
were implemented, thereby enhancing the work ineesitof the national reform for workers
covered by these agreements; local government gegsoand state employees, in comparison

to other employees.



Two new agreements (PFA-98 and PFA-01) togethermedd occupational pensions for
employees in the local public sector (municipal andnty employees). Similar to the national
pension reform, cohorts born in 1937 or earlieramenaffected by local public sector pension
reforms. The new local public sector pension systensists of two parts, a defined contribution
and a supplementary defined benefit for incomewv@ldo5 increased PBA. This in comparison
to the old system (PA-KL) which was based on argefibenefit system where the average of
the five highest income years, during the sevemsypdor to retirement, was used to calculate
pension benefits. In the new system, the size néipas depends on annual income and the size
of pension contributions, Employers pay a premium of 3.5 percent of indieidannual income
up to 7.5 percent of PBA. Contributions are paitb imdividual accounts which workers can
place in traditional insurance or pension fuftdEmployer contributions increased, with PFA-
01, to 4 - 4.5 percent of individual annual incofup to 7.5 PBA), depending on date and sector
of employment (municipal/countyy. Pensions from the individual defined contributjoert of
occupational pensions can be withdrawn from thecd@®. The duration of pension payments is
chosen individually either for a limited period aif least five years or lifelon§.The new local
public sector pension system came into effect auag 1, 2000 for those born in 1938 or

later®

15 |nitially, annual pension contributions were méaen the age of 28 (revised in 2002 to age 21 lidoeal
government workers except those with white-collasifions).

1% Originally there was a minimum limit of 40 percaritfull-time employment for pension contributiomo limit
was introduced in 2002. Before 2003, not everyanddcdecide fully over the placement of their indival pension
contributions. However, at least one percent wasrotbed individually. As of 2003, all individuatsan decide how
to invest the full defined contribution part of g@mn contributions.

" A new agreement in 2006 brings employer contrimsito similar levels for all local public sectoonkers.

18 Supplementary pensions for local public sectorkers are paid to those who have pensionable incomes
exceeding 7.5 (increased) PBA. This portion of p@rsis a benefit based system calculated as aipge of
average annual incomes exceeding 7.5 PBA.

19 See also Selin (2011) for a detailed descriptiothe local public sector occupational pension mefo



For central government workers (State) employeesiew pension system was
implemented for those born in 1943 or later effextirom January 1, 2003. The new system
(PA-03) consists of two defined contribution pemsiqindividual and supplementary) and a
defined benefit portion for those whose pensionisbagceeds 7.5 PBA per year. Employer
contributions in the new system are equal to 218e# of pensionable annual income in the
individual pension and 1.9 percent in the suppldaargnpension. Individual pensions could be
earned from the age of 23 and benefits are paidiflofrom the age of 65. Supplementary
pensions are usually paid for five years from the af 65.

In short, the new national pension system, whidhrmed the pension system from a
defined benefit to a defined contribution systengswmplemented in 2001 when the first
pension payments under the new system were madeicidal and county workers have a
similar change in the occupational pension systemplemented in in 2000, enhancing the work
incentives of the national pension reform for logablic sector workers vis-a-vis workers under
other collective agreemerftSln 2001, the year the national pension reform imgslemented,
the first cohort of local public sectors affected the reform, the 1938 cohort, turned 63.
Variation in pension incentives created by the gtagd implementation across cohorts in the
national system as well as variation across ocouetpensions within cohorts will be used to
identify spillover effects of a change in spousatirement incentives on own retirement

behavior.
4 Theoretical overview

Several theoretical mechanisms suggest an intendepee of retirement decisions within

couples. The income and retirement benefits of speuse affect the wealth level of the

% private sector blue-collar workers switched teefirged contribution system from a supplementarynéef benefit
system already in 1996 whereas private sector vaollar workers reformed their defined benefit systtowards a
defined contribution system first in 2007.



household, given joint resources, as well as tmeadel for leisure (Lazear, 1986). In general, a
positive change in the annuity rate of retiremesnddits implies higher income as well as an
increase in the price of leaving the labor forceghdr income has a negative income effect on
labor supply implying earlier retirement while thigher price of leisure leads to a substitution
effect and delayed retirement, regardless if thereo is a change in own or spousal
income/pension benefits, given that family resosiraes pooled. It has been argued that for men
the substitution effect dominates so that an irsgeim retirement benefits leads to delayed
retirement while for women, due to greater resgulises for home production, the income
effect may dominate.

A preference for shared leisure between spousesimdage a higher probability of own
retirement following or adjacent to spousal retiemtn regardless if this is due to
complementarities in leisure or selection, i.esoastive mating of individuals with similar
preferences for leisure. Higher joint wealth or esthoint assets would then increase joint
retirement probabilities. Spouses may also havdasipension incentives due to similarities in
age, sector of work and/or joint pension saving uay partially coordinate retirement decisions
due to better information of the retirement systim to spillover effects in knowledge between
couples.

There are also potential cross-health effects anmederly couples where one spouse
may retire early to care for an ailing partner rather, postpone retirement to cover increased
medical expenses. As noted in the overview by Laimsd and Mitchell (1999), longer life
expectancy and earlier retirement suggest that matimgment age individuals are likely to face
caregiving responsibilities in conjunction withiretent decisions and that a disproportionate

amount of this responsibility is likely to fall amomen. Elderly women, aged 55-64, are more



likely to transition from work and caregiving resysibilities to caregiving only (Lunsdaine and
Mitchell, 1999). On the other hand, some studied that working women may delay retirement
when their spouse is in poor health (Pozzebon aibch®ll, 1989; Johnson and Favreault, 2001).
Several models emphasize that decisions concejfoing retirement are the result of
bargaining between spouses. As such, the relageesidon making power of each spouse in a
household bargaining framework may push spousearttsror against joint retirement (Maestas
2002). Structural models attempting to fit modelshte data appear to primarily disagree on the
source of heterogeneity between couples and onatleguate modeling of the household
decision-making process. While being aware of theeehanisms, we take a step back and
concentrate on the causal estimation of a changspausal retirement incentives on own

retirement behavior.

5 Data and Empirical Setup

5.1Data
Data comes from thB=AU Databasewhich has gathered information from numerous tegss

available at Statistics Sweden. In this study, eyplent information from theabour Statistics
Based on Administrative SourcRBAMS) available from 1985-2000 is combined wititome
and employment information from theongitudinal Database about Income, Education and
Employmen{LOUISE) available from 1990-2008. Information employment, sector, income
and education is therefore available from 1985 evhiformation on various sources of pension
income from both the new and old system is avaléiim 1990°* The dataset covers the entire
population residing in Sweden between the ageai5lfor the years 1985-2000 and for the

population aged 16-74 for the years 2001-2008. Dumily identification numbers, married

2 From 1990, information on income stemming fromyeetirement, the flat guaranteed pension and
supplementary pension from the old system as wathi@me pension, premium pension and guarantesqrenin
the new system are available as is informatioprorate pensions and occupational pensions (aggregate
level).



spouses or cohabitants registered as living inrsttmee household with children in common can

be matched to each otHér.

We restrict the analysis to the years prior to7Z2@3 several sectors reform occupational
pensions thereafter. We focus on couples who haeesame spouse (or cohabitating partner)
throughout the observation period and on cohorta from 1930 to 1950. Missing are couples
where one spouse falls outside the registered agger dies during the observation period or
where no match was found between the LOUISE and RAlsltasets. The majority, 54 percent,
of the circa 1.3 million individuals observed iretbriginal data (1985-2008) are with the same
spouse throughout the observation period. Approtéme&4 percent were constantly single and
18 percent changed spouses. The remaining fourmperre individuals who appear to be
married based on marital/family status but who rase matched to a spouse through a family

identification number.

As it is unclear how to define the exact dateatirement, four definitions are tested in
the analysis, all based on (registered) measuresdf or pension income (real income in 2008
prices)?®
1. Permanent drop in income— A permanent drop in annual work income (includsngk
benefits) of at least 33 percent from one yeahéonext.

No work — Annual work income equal to zero.

Some pension- The sum of all annual pension income sourcestgreéhan zero.

22 Data on couples stem from household informatiandate, Statistics Sweden tracks only married @sypl
couples in same-sex registered partnerships arab@tahts with common children.

% Three common definitions of retirement are otheenised in the literature; (1) receiving retirenpsrision
regardless of current employment status, (2) beutgf the labor force regardless of the reasoéing out of
work and receipt of pension income and (3 )selfatation (in surveys) of pension status regardééssmployment
status and receipt of pension income.



4. More pension— The sum of annual work income plus sick benéditess than the sum

of all annual pension income.

Two of these retirement definitions, a permanembpdn income” and “no work”, are based on
information available from 1985 onwards while ththew definitions are based on pension
information available first in 1990. Focus in theabysis as well as in the presentation of results
is on the first retirement definition as it is bdsen data available from 1985 and is a less strict
definition of retirement than the “no work” defimih. The sensitivity of results to other
measures, however, will also be tested. In théyaisathose coded as retired in the first year

observed, given the definition of retirement used,dropped from estimation.

As no data is currently available on the collecthazgaining area an individual belongs
to in terms of occupational pensions, informationsector of employment is used in the analysis
as a proxy for type of occupational pensforn individual's primary sector of employment
(state, county, municipality or private) is defineslthe sector within which an individual earned

the maximum amount of work income before the agg0dP

Descriptive statistics presented in Table 1 shaat there is variation in retirement rates
across the four definitions of retirement. Thecs&ist measure is the “no work” definition while
the most lenient measure is the “some pensionhidiein. Retirement rates, for the 1937 cohort
in the year 2000, show that females have loweremgnt rates on average than their spouses
which is expected due to average age differencesele spouses (Column 1). Likewise for

men in the 1937 cohort, men have higher retiremegiels than their, on average, younger wives

% Information on the total annual pension benefitsif occupational pensions is available from 1990t
disaggregated at the sector level.

% An alternative definition departing from the seaemployment most commonly observed in the ahdat
before the age of 60 was also tested. Resultsatrgensitive to choice of definition.



(Column 2). The vast majority of both females analen are retired before the age of 66 (see
retirement hazards by gender and sector of emplolyfoe cohorts 1937-1940 in Figures Al-
A12 in Appendix)’® A greater proportion of females (and wives) hawel kareers within the
public sector, especially as municipality and cguasinployees (local public sector) while men
(and husbands) to a much larger degree are foutigiprivate sector. Finally, only about seven
percent of elderly Swedish couples retire withia same year and about 18 percent within a year
of each other. In comparison, US studies find 8@a#0% of couples retire within a year of each

other (Blau, 1998; Hurd, 1990).

Table 1: Descriptive Means

Female Male

Spouse Retired (year 2000, cohort 1937):

Drop income 77.8 42.5

No work 57.1 34.3

Some pension 81.9 45.9

More pension 75.0 39.2
Retired (year 2000, cohort 1937):

Drop income 69.5 60.7

No work 48.4 39.3

Some pension 68.1 63.4

More pension 57.9 51.8
Spouse’s Sector of Employment:

Municipality 13.4 33.6

County 2.4 13.2

State 17.2 11.0

Other 65.1 36.6
Sector (based on income)

Municipality 34.2 134

County 13.5 2.4

State 11.2 17.4

Other 37.3 65.6
Education:

Compulsory school 36.4 39.3

Upper secondary school 41.6 39.1

% These figures show that a noticeable shift ireatient behavior occurs between the 1939 and th@ déHort,
especially for local public sector employees (dedats “kom1” in the figures). Glans (



Short tertiary 10.9 8.8

Tertiary 10.8 11.6
PhD 0.4 1.3
Joint Retirement (drop income)
Same year 7.7 7.4
Within 1 year 18.1 17.6
Within 2 years 26.6 26.0
# of couples 342,588 346,932
# of observations 5,870,030 5,985,826

Note: Seven levels of education are used in estmadisaggregating both compulsory school and uppeondary
school to two levels indicting shorter and longerations within respective level.

Figures 1-4, plotting average and predicted jogtirement rates within the same year
and up to four years apart, show that there isssxu®nt retirement not explained by the average
behavior of the cohort and sector an individual amgiher spouse belongs to (under varying
restrictions)?’ The figures plot the probability of joint retirentefor two cohorts, affected and
unaffected by pension reforms and by gender. The lohes (diff_scale) show actual retirement
probabilities and suggest a pattern of excess jetitement during the same year and up to one
to two years apart in comparison to estimated jatitement probabilities. Up to ten percent of
couples in these cohorts retire during the same g#aost twice as much as would be expected

by chance. Similar patterns are found for all ceh@rom 1930-1950.

27 «diff_r0_scale” restricts predictions to individsavho are never self-employed and observed fro@% 19 age 45
whichever comes first, “diff_rl_scale” adds thetrieion that couples be stable and have maximwen years age
difference, “diff_r3_scale” adds the restrictiohatindividuals must be employed in the first yebserved, have a
valid sector code and spouse that have never letfeensployed and are observed from age 45 or 1985.



Figure 1-4: Actual and Estimated Joint Retirement FPobabilities X Years Apart
(Individual-Spouse)
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5.2 Empirical Setup
Initially the direct effect of the reform is estited, that is to say the effect of a changewn
pension incentives oown retirement behavior ignoring the potential impaicspousal spillover
effects. This is done in order to compare the efzairect effects with indirect effects generated
through changes in spousal retirement incentivek tancompare our causal estimates of the
direct effect with those of previous studies aniagzhis question. Our identification strategy
uses the cross-group (cohorts affected/not affebtethe reform), cross-time (pre- and post-
reform) and cross-sector (public/private) variationa difference-in-difference-in-difference

(DDD) setup estimating variations of the followiligear probability model:

PTOb(yigst =1)=a+ Reformgst + egs + lIjgt + e + Higst 1)



where ¥ is a binary variable equal to one if an individudlelonging to groug (g=1 if an
individual belongs to a cohort treated by the matlaeform) and sector s{1 if an individual
belongs to a sector treated by public sector pensorms) is retired in timé Reformgis a
binary variable equal to one for cohorts affectgdhe national reforng and the public sector
reforms in timet. The model is flexible as it controls for all timarying group effects, time-
varying sector effects and group-specific sectteots. The benefit of using the DDD model is
that we can control for unobserved factors acragsorts that may be correlated with the
implementation of pension reforms as we ultimatebe the variation within cohorts across
sectors over time (assuming that the national nefdoes not affect the propensity to work in a
certain sector). The model will be estimated witidl avithout a vector of control variables for

individual characteristics such as level of edusgtindustry branch and county of residence.

Thereafter, the indirect effect of a change iougal retirement incentives on own
retirement is estimated controlling for the direffect of pension reforms (local and national) on

own retirement behavior using variations of the eiod
Prob(yi4s = 1) = a+ Reform_ sy, + Reformgg + Wy (2)

Reform_dgs a binary variable equal to one if an individhak a spouse affected by the national
reformg and public sector refornssin timet. The model includes controls for all individualdan
spousal time-varying group effects, time-varyingtse effects and group-specific sector effects.
Estimation of spousal spillover effects is based atinindividuals including those directly
affected by the reform but controlling for the direeform effects on individual retirement
probabilities. An alternative strategy would bedwp those directly affected by the reform.

However, this would imply that the variation ne@egsto identify spousal spillover effects is



severely curtailed, especially for females who téadbe younger than their spouses. The
majority of spouses to females born on or beforé71®ho are unaffected by national or local

public sector pension reforms, are born even eahed also not affected by pension reforms. In
addition, the majority of spouses have less them years age difference implying that even for
men; a large number of observations are lost featéd spouses if estimation is restricted to
individuals born on or before 1937. Various checksobustness are of course administered to
determine the sensitivity of results to the inabmspf individuals directly affected by pension

reforms in estimation of spousal spillover effects.

6 Results

6.1 Direct Reform Effect — Changes in Retirement Behawar due to Changes in
Own Retirement Incentives

Results from linear probability estimation of th®D equation estimating the average reform
effect on own retirement probabilities (based oa ¢hop in income definition of retirement),
using cross-group (cohorts affected/not affectegdrysion reforms), cross-time and cross-sector
variation, are shown in Table 2. Results indicateegative treatment effect suggesting that
public sector workers belonging to cohorts affedbgdboth national and occupational pension
reforms delayed retirement to a larger degree thdrer workers after the reform was
implemented, by approximately 11-12 percentagetpdinBreaking down treatment effects by
year (Columns 2 and 4) indicates that there ispmand trend in retirement behavior, relative to
the reference year 1985, from 1986 to 1997, aftechwretirement probabilities for those treated
by national and public sector pension reforms begidecline relative to the control grotip.

Treated cohorts appear to have a shift in behanorpmparison to the control group, prior to

% \When estimation is restricted to fewer cohoresatiment effects reported here are very similanosé reported in
Glans (2008) who uses a similar identificationtstyg to estimate the direct reform effects on oatirement
behavior using cohorts born between 1933-1943.

# Results are not sensitive to the inclusion of mdrfor education, industry branch and county siidence.



when the national reform was implemented in 200t dnticipation effect may be a response to
the fact that legislation concerning the nationahgion reform was passed in 1998 (prior to
implementation in 2001), the same year that negiotia concerning a reform of local public

sector pensions were agreed on (implemented in)2000

Table 2: Linear probability DDD estimation of average direct treatment effect on
retirement probabilities.

Female Male
1) (2) 3) (4)
Treatment*Public*Post -0.122*** -- -0. 112*** --
(0.002) (0.003)
Treatment*Public*Year -- --
1985 Ref. Ref.
1986 0.016*** 0.007***
(0.002) (0.002)
1987 0.027*** 0.018***
(0.002) (0.002)
1988 0.036*** 0.024***
(0.002) (0.002)
1989 0.045*** 0.031***
(0.002) (0.002)
1990 0.054*** 0.039***
(0.002) (0.002)
1991 0.067*** 0.056***
(0.003) (0.003)
1992 0.082*** 0.074***
(0.003) (0.003)
1993 0.082*** 0.072***
(0.004) (0.004)
1994 0.076*** 0.069***
(0.004) (0.004)
1995 0.066*** 0.045%**
(0.004) (0.004)
1996 0.048*** 0.03 1 ***
(0.004)) (0.004)
1997 0.007 0.011*
(0.004) (0.004)
1998 -0.020%*** -0.009**
(0.004) (0.004)
1999 -0.043*** -0.029***
(0.003) (0.004)

2000 -0.068*** -0.039***




(0.003) (0.004)

2001 -0.090%*** -0.057***
(0.003) (0.003)
2002 -0.087*** -0.076%**
(0.002) (0.003)
2003 -0.127%** -0.134%**
(0.002) (0.003)
2004 -0.130%*** -0.141***
(0.002) (0.003)
2005 -0.126%** -0.137***
(0.002) (0.003)
2006 -0.123%** -0.130***
(0.002) (0.003)
R? 0.28 0.39 0.31 0.45
Observations 5,870,030 5,985,826

Note: Retirement is defined according to the dropncome definitionTreatmentis defined as cohorts affected by
national reform (cohorts>1937Rublic denotes local public sector workers aRdst indicates the years after
national and public sector pension reforms werelémented (years>2000). Standard errors are clustaréhe
individual level. Estimations control for educatifhlevels), industry branch (two digit branch cejdend county of
residence as well as for time-varying treatmeneaf, time-varying sector effects and sector-sjgeti€éatment
effects. *** denotes significance at the one petdewel, ** at the five percent level and * at tte: percent level.

In order to determine the sensitivity of resultsaiher definitions of retirement, the linear
probability DDD equation is re-estimated using ttieee other definitions of retirement
described above, separately by gender. ResultgjrslioTable 3 indicate that the average direct
treatment effect varies by definition but remaireggative and significant for all retirement
definitions®® The smallest effect for females is found using“gme pension” definition which

is a very generous definition of retirement indiogtany pension income during the year. For
men, the treatment effect varies somewhat lessdagtwetirement definitions and the smallest

negative effect is instead found using the mosgtgdnt definition of retirement, “no work”.

%0 Note that the number of observations varies ageigement definitions as a varying number of wiiials
registered as retired in the first year observeddaopped from estimation. Note also that estimatio the “some
pension” and “more pension” definition of retirenhene based on the years 1990-2006 only.



Table 3: Linear probability DDD estimation of direct treatment effect, alternative
retirement definitions

Female Male
No Some More No Some More
Work Pension Pension Work Pension Pension
Treatment*Public -0.086*** -0.024*** -0.112%** -0.04 1*** -0.064*** -0.107***
*Post (0.003) (0.003) (0.002) (0.003) (0.003) (0.003)
R? 0.32 0.28 0.35 0.29 0.35 0.38
Observations 5,787,075 4,769,748 4,967,041 5,948,082 4,824,728 5,037,459

Note: Treatmentis defined as cohorts affected by national ref¢cohorts>1937)Public denotes local public sector
workers andPost indicates the years after national and public segension reforms were implemented
(years>2000). Standard errors are clustered atntigidual level. Estimations control for educati¢n levels),
industry branch (two digit branch codes) and cowftsesidence as well as for time-varying treatnedfdcts, time-
varying sector effects and sector-specific treatnefiects. *** denotes significance at the one patdevel, ** at
the five percent level and * at the ten percentlegstimation departing from the “more pensiont disome
pension” definitions of retirement is based onybhars 1990-2006 only. All estimations drop indivatkidefined as
retired at the start of the observation period.

As pension incentives may vary across (treatedusrictated) cohorts, a potentially better way
of estimating the direct treatment effect of a @&em retirement incentives on own retirement
behavior is to look at the interaction between cblbb birth, public sector affiliation and time

(pre- and post-pension reforms), i.e., exploit taiation within cohorts across sectors of
employment differentially affected by occupationpénsion reforms. Results from this

estimation are shown in Figures 5-6. The referegroep in estimation is the 1937 cohort, the

last cohort unaffected by national and public sepémsion reforms.

Looking first at cohorts not affected by pensiofomms (1930-1937), among females
there is an upward trend in retirement behaviomfrt933 until 1937 suggesting that public
sector workers, within each cohort, were incredsitikely to retire early in comparison to other
workers in the post-reform period despite the that these cohorts were not affected by pension
reforms (national or public sector). This upwarehtt is clearly broken for cohorts affected by

pension reforms (cohor$938) as a negative treatment effect is found ébrocts born in 1938



or later. Public sector workers within each treateHort are less likely to retire early than other
workers, in comparison to the 1937 cohort from 1888ards. The largest negative treatment
effect is found for the 1942 cohort, after whicleréhis a slight upwards trend for later cohorts.
Note that state workers born in 1943 or later aded as belonging to the treatment group from

2003 due to a pension reform within this sectdhisttime towards a direct contribution system.

For males, the cohorts unaffected by pension refoff®30-1937) show no treatment
effects relative to the 1937 cohort implying nofeliénces in pension probabilities between
public sector workers and other workers before aftel pension reforms were implemented. As
such, the parallel trends assumption is to a ladggree upheld among elderly males than
females. Similar to females, there is a clear negateatment affect for cohorts affected by the
reform indicating lower retirement probabilitiesr fpublic sector workers than other workers
once public sector and national pension reformsecemo effect. Notice also that among males,
there is a sharp trend break for the 1943 cohodnvdiate employees are re-coded as belonging
to the treatment group (from 2003 onwards). Thesakris clearly due to selection effects, i.e.,
male state employees have different pension beh#vam other male public sector workéts.
Descriptive statistics in Table 1 show that females to a much larger degree, municipal and
county employees in comparison to men and, to ahmower degree, state employees.
Nonetheless, there is a clear negative treatmésttdbr cohorts born after 1943 in comparison

to the reference group, an effect which gets irginggy negative for later born cohorts.

31 See Figure A13 in Appendix for results of the DB&limation of a change in own pension incentiveswn
retirement probabilities where male State employmea after 1942 are not re-coded as belongingegtiblic
sector after 2003. This figure shows clearly thatlreak for the 1943 cohort is due to selectifecef due to a re-
coding of public sector affiliation.



Figures 5-6: DDD estimation of a change iown pension incentives orown retirement
probabilities (birth cohort*public*post interaction relative to 1937 cohort)
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6.2Indirect Reform Effect (Spousal Spillover Effects)- Changes in Retirement
Behavior due to Changes in Spousal Retirement Incées
Linear probability DDD estimation of a change inospal incentives on own retirement
behavior, i.e., the average effect of having a spdoelonging to cohorts affected by pension
reforms before and after the reform is implemented, shown in Table 4. Note that the direct
effect of pension reforms on own retirement is oaigd for in estimation. Results indicate
significant and negative treatment effects on eatient probabilities due to changes in spousal
retirement incentives, over and beyond the dirdfgce due to changes in own retirement
incentives. Having a spouse affected by national pmblic sector pension reforms reduces
retirement probabilities post-reform, in comparisorthose with spouses unaffected by reforms,
by 5-6 percentage points. Coefficient estimatestha direct treatment effect are largely
unaffected in estimation on spousal spillover éffesee Columns 1 and 3). Note also that
estimates of both the direct and indirect reforfieatfare significant despite considerably more

stringent clustering of standard errors on cohmnsn(and spouses) and sector (own and spouses)

yielding 1,710 clusters for females and 1,705 elissfor males.

Breaking down the indirect reform effect by yehows, similar to above, that there are
anticipation effects prior to the formal implemeidga of spousal pension reforms in 2000-2001
for affected cohorts and sectors (Columns 2 anéak) both females and males, having a spouse
treated by public sector and national pension nesoaffects retirement probabilities negatively
and significantly from 1997 (in comparison to theference year 1985). Prior to 1997,
differences in retirement between those with tbad@d untreated spouses are positive or
insignificant. The strength of the negative spioweffect increases over time after 1997 in

comparison to the reference year.



Table 4: Linear probability DDD estimation of average indirect (spousal) treatment effect
on own retirement.

Female Male
(1) 2) 3) 4)
Spousal Treatment*Spousal -0.056*** - -0.046* --
Public*Post (0.020) (.026)
Treatment*Public*Post -0.109*** -- -0.107*** --
(0.020) (0.022)
Spousal Treatment*Spousal
Public*Year:
1985 Ref. Ref.
1986 0.001 0.003*
(0.002) (0.002)
1987 0.003 0.007***
(0.003) (0.002)
1988 0.005* 0.010%***
(0.003) (0.002)
1989 0.007*** 0.010***
(0.003) (0.002)
1990 0.009*** 0.012%**
(0.003) (0.002)
1991 0.010*** 0.015***
(0.003) (0.003)
1992 0.004 0.017***
(0.003) (0.003)
1993 -0.000 0.012***
(0.004) (0.004)
1994 -0.003 0.008**
(0.004) (0.004)
1995 -0.006 -0.001
(0.004) (0.004)
1996 -0.013*** -0.006
(0.004) (0.004)
1997 -0.017*** -0.014***
(0.004) (0.003)
1998 -0.025*** -0.020***
(0.004) (0.003)
1999 -0.029*** -0.028***
(0.004) (0.003)
2000 -0.036*** -0.034***
(0.004) (0.003)
2001 -0.045*** -0.042***
(0.004) (0.003)
2002 -0.055*** -0.045***
(0.004) (0.002)

2003 -0.058*** -0.044***




(0.004) (0.002)

2004 -0.068*** -0.050%**
(0.004) (0.002)
2005 -0.077%** -0.050%**
(0.004) (0.003)
2006 -0.084x* -0.051***
(0.004) (0.003)
R? 0.27 0.41 0.32 0.46
Observations 5,870,030 5,985,826

Note: Retirement is defined according to the dromcome definitionTreatment (Spousal Treatmens defined as
cohorts (spousal cohorts) affected by nationalrmfcohorts>1937)Public (Spousal Publicdenotes local public
sector workers (spousal local public sector worlar)l Post indicates the years after national and public®ect
pension reforms were implemented (years>2000).dataherrors are clustered by cohort, spousal copatilic
sector and spousal public sector affiliation. Estioms control for education (7 levels), industrarch (two digit
branch codes) and county of residence as wellragnfie-varying treatment effects, time-varying seaffects and
sector-specific treatment effects. *** denotes #igance at the one percent level, ** at the fivergent level and *
at the ten percent level.

Similar to above we explore the sensitivity of dles@oncerning changes in spousal retirement
incentives on own retirement behavior to differeiefinitions of retirement. For females, a
negative and significant spillover effect is founding the “more pension” definition of
retirement. The smallest effect is found using miest stringent definition of retirement, “ no
work” (not significant at conventional levels). Faorales, estimates of spousal spillover effects
on retirement probabilities are similar in magnéud females, but no longer significant for any
of the alternative retirement definitions. Notettlstandard errors are clustered at a stringent
level (by cohort (own and spouses) and sector @uehspouses) and that results are not far from

conventional levels of significanéé.

32 The coefficient estimate for “no work” is signidit at the 12 % level for females and the coefiicfer “some
pension” at the 14% level. Among males, the coigfficestimate for “no work” is significant at th&% level and
the coefficient estimate for “more pension” at 880 level.



Table 5: Linear probability DDD estimation of indir ect (spousal) treatment effect,
alternative retirement definitions

Female Male
No Work Some More No Work Some More

Pension  Pension Pension Pension
Spousal -0.02¢ -0.034 -0.04&** -0.02¢ -0.037 -0.047
Treatment* (0.016) (0.023) (0.021) (0.018) (0.034) (0.031)
Spousal Public
*Post
R? 0.33 0.30 0.37 0.29 0.36 0.39
Observations 5,787,075 4,769,748 4,967,041 5,948,082 4,824,728 5,037,459

Note: Spousal Treatmentjs defined as spousal cohorts affected by natimafalm (cohorts>1937%pousal Public
denotes spousal local public sector worker &odtindicates the years after national and public@sepension
reforms were implemented (years>2000). Standardremre clustered by cohort-spousal cohort-puldictcs-

spousal public sector affiliation. Estimations gohtfor education (7 levels), industry branch (taimit branch

codes) and county of residence as well as for tiarging treatment effects, time-varying sector e§eand sector-
specific treatment effects. *** denotes significarat the one percent level, ** at the five perdemel and * at the
ten percent level. Estimation departing from theofenpension” and “some pension” definitions of netient is

based on the years 1990-2006 only. All estimatdnep individuals defined as retired at the starthef observation
period.

Results from estimations exploring the interactimtween spousal birth cohort, spousal public
sector affiliation and time (pre- and post-reforan¢ shown in Figures 7-8. The figures indicate
no treatment effect for those with spouses belangincohorts unaffected by pension reforms
relative to the reference group (spouses born 87Y)19n other words, there are no differences in
retirement probabilities for those with spouseghe public sector and those with spouses in
other sectors, within cohorts, before and afterréierm for individuals with spouses belonging

to cohorts unaffected by pension reforms. Forehegh spouses treated by national and public
sector reforms, retirement probabilities are lowethe post-reform period in comparison to

those with spouses in non-treated sectors. Thisiésfor both females and males and significant
for spousal cohorts from 1941 (differences for flasalisappear in the 1950 cohort). Measured
this way, the magnitude of the negative spousdlospr effect is approximately 2 percentage

points for females, varying somewhat across spaugairts, and slightly larger for males.



Two main results are presented in this section., @mefind a direct reform effect on
individual retirement probabilities implying thatovkers treated by public sector and national
pension reforms reduced retirement probabilitiéstine to other workers after the reform was
implemented. The preferred DDD setup showing therattion between cohort of birth, public
sector affiliation and time (pre- and post-reformjplies that any unobservable differences
between cohorts should be taken into account aatiwer across sectors of employment within
each cohorts is exploited to identify behaviordéefs. Two, we find a significant and negative
indirect reform effect via a change in spousakeetient incentives enhancing the direct effect of
retirement reforms. Spousal spillover effects awntl to be large and significant, a result which
is at odds with those reported in Selin (2011)linSBowever, restricts his analysis to males with
63 year old spouses born from 1937-1942 who areraed from 2000-2005. Our results, based
on spousal cohorts born from 1930-1950 observeah 1885-2006; clearly show that spousal

spillover effects become significant for spousaiants born first in 1941 or thereaftér.

% Selin (2011) also departs from the more generefisition of retirement, “some pension” income. Qesults
using the “some pension” definition continue towhbe existence of spousal spillover effects fotasdut are not
either significant at conventional levels (standamars clustered by cohort-spousal cohort-putdictar-spousal
public sector affiliation).



Figures 7-8: DDD estimation of a change igpousal pension incentives orown retirement
probabilities (spousal birth cohort*spousal publicpost interaction relative to 1937 spousal
birth cohort)
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6.3Checks of Robustness
The question that remains to be answered is to wWhgtee we can interpret estimation of

spousal spillover effects as causal estimates.v@yeto think about this is to translate estimated



effects to an instrumental variable setting, maaguthe impact of spousal retirement on own
retirement using the pension reform as an instrarf@nspousal retirement. Naturally, a pre-
requisite for using an instrument to identify thausal effect of spousal retirement on own
retirement is that the instrument should have nrectli effect on individual retirement
probabilities. In the estimation presented aboties ts clearly not the case, rather the direct
effect of pension reforms on own retirement behaigacontrolled for in estimation of spousal
spillover effects. In order to isolate spousal lspiér effects on own retirement free from
potential biases due to direct reform effects, DBirement equations are re-estimated for
cohorts not directly affected by national and peisSkector pension reforms, i.e., cohorts born on
or before 1937 and/or non-public sector employblede that as females are married to spouses
that are on average two years older, potential sgdoeform effects for females are driven by

those with younger spouses.

Results in Table 6 indicate that a significant aedative spousal reform effect is found
for females born in 1937 of approximately 2 peragetpoints (Column 1). When estimation is
based on females born in 1937 belonging to theapwigector, the negative spousal reform effect
is larger at approximately 4 percentage pointss Thof course a selected and small sub-sample
of females that have careers in the private se€ioally looking at all private sector cohorts
unaffected by pension reforms, a negative but mBgant spousal reform effect is found of
approximately 2 percentage points. Note that thgnmade of the coefficient estimate (-0,017)
falls within the 95 percent confidence intervalloé point estimate reported in Table 4 (Column

1) for all cohorts (and where the direct reformeeffis controlled for in estimation).



Table 6: Linear probability DDD estimation of average indirect (spousal) treatment effect
on own retirement.

Female Male
Q@ G () (5) )
1937 1937 Private sector, 1937 1937 Private sector,
Cohort  cohort, cohort<1938 Cohort cohort, cohort<1938
private private
sector sector
Spousal -0.01¢*  -0.03&* -0.017 -0.014 -0.014 -0.007*
Treatment* (0.008)  (0.018) (0.029) (0.011) (0.013) (0.004)
Spousal Public
*Post
R? 0.39 0.34 0.23 0.43 0.41 0.26
Observations 319,492 172,600 969,220 340,151 287,097 2,233,590
Clusters 21 21 164 21 21 168

Note: Retirement is defined according to the dmopnicome definitionSpousal Treatmeris defined as spousal
cohorts affected by national reform (cohorts>19%f)pusal Publicdenotes local public sector workers (spousal
local public sector worker) anBost indicates the years after national and public ®epension reforms were
implemented (years>2000). Standard errors are eskston cohort (own and spouses). Estimations aofdr
education (7 levels), industry branch (two digiatech codes) and county of residence as well asnfie-varying
treatment effects, time-varying sector effects aadtor-specific treatment effects. *** denotes ffigance at the
one percent level, ** at the five percent level drat the ten percent level.

For men, results in Table 6 suggest a negative sgpaeform effect of approximately one

percentage point but is significant only when eation is based on all private sector workers
born between 1930-1937, all cohorts not directfgctéd by national and public sector pension
reforms (Column 3). Even this point estimate falighin the 95 percent confidence interval of

the point estimate reported in Table 4 (ColumnoB)dl cohorts.

Although, the results in Table 6 are generated festimation on a smaller (and selected)
sub-sample of the population, the estimates arecaptaminated by potential biases due to
unobservable factors correlated with spousal meegm incentives between partners. The
magnitude of the estimates presented in Table 6sameewhat smaller than those presented

earlier, but within the 95 percent confidence imés, and continue to suggest the existence of



causal spillover effects in retirement behaviorthése point estimates are interpreted as the
reduced form effect of spousal pension reformswn eetirement behavior, the IV estimates of
spousal retirement on own retirement amounts tocxgpately 16 percentage points for women
and 6 percentage points for m&nn comparison, OLS estimates of tt@relation between own
retirement and spousal retirement is approximalglypercentage points for females and 16
percentage points for males (in estimation contrglfor birth year (own and spouses), sector of

employment (own and spouses), education, countysadence, branch and year fixed effects).

If the estimates reported in Table 6 are takerepweasent the causal spillover effect for
the larger population, the magnitude of the efgerggests that the full impact of pension reforms
on retirement behavior, over and beyond the diedfdcts reported in Table 2, are under-
estimated by approximately 14 percent for femaled & percent for males when spousal

spillover effects are not taken into accothit.

7 Conclusions

This study exploits a recent Swedish pension refaridentify spill-over effects of a change in
spousal pension incentives on individual pensiomab®r. A difference-in-difference-in
difference identification strategy is used to estinthe effect on retirement probabilities of

having spouses treated by local public sector aattbmal pension reforms in comparison to

34 Back of the envelope IV estimates are calculagidgithe reduced form estimate presented in Tab@o&imns
3 and 6) and the first stage estimates presentédhbte 2 (Columns 1 and 3) where the coefficienfémales is
taken to represent the first stage effect for wiwed the coefficient for males is taken to reprefienfirst stage
effect for husbands. In other words the IV estarfat females is equal to : -0,017/-0,112 and fates: -0,007/-
0,122.

% Calculations depart from estimates of the direfiinm effect presented in Table 2 and the spoysiidger effect
presented in Table 6 for cohorts and sectors diractffected by pension reforms (Column 3 and=@). females:
-0,017/-0,122 and for males: -0,007/-0,112



those with spouses unaffected by these pensiommisfdoefore and after pension reforms are

implemented.

Results indicate that pension reforms had a deffect on retirement behavior due to
changes in own pension incentives and an indirffectevia changes in spousal retirement
incentives. Having a spouse affected by national pmblic sector pension reforms reduces
retirement probabilities after the reform is impkanted in comparison to those with spouses
unaffected by reforms, by about 5-6 percentagetpouontrolling for the direct effect of the
pension reform on own retirement probabilities.ifaation that instead exploits variation within
spousal birth cohorts in public sector affiliatisnggest a lower magnitude in spousal spillover

effects that varies across spousal birth cohorts.

Although our estimates of spousal spillover effestslarge and potentially contaminated
by unobserved characteristics correlated with splotetirement reforms, estimation on a sub -
sample of individuals belonging to cohorts and aescthat were not directly affected by national
and public sector pension reforms yields resultiscating a smaller point estimate of the effect
of changes in spousal retirement incentives onremgnt behavior of approximately 2
percentage points for females and 1 percentagd fmimmales. Note that these estimates fall
within the 95 percent confidence intervals of tiséineates on the full sample of cohorts where
direct reform effects were controlled for in esttioa. If the smaller point estimates are taken to
represent the spillover effects for the larger paton, the full impact of pension reforms on
retirement behavior are under-estimated by appratdiy 14 percent for females and 6 percent

for males when spousal spillover effects are rkerianto account.
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Appendix

Figures A1-A6: Retirement hazards by age, cohort athsector, females
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Figures A7-Al12: Retirement hazards by age, cohortrad sector, males
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Figure A13: DDD estimation of a change awnpension incentives aown retirement
probabilities (birth cohort*public*post interactioalative to 1937 cohort). Public Sector
Employees defined as municipal and county workahg (mo state employees).
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