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across programs and among household members. Specifically, changes to one program may affect
individual take-up of other programs, and individual participation in specific programs may
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1. Introduction

Most OECD countries operate a complex web of social security programs aimed at promoting
the health and wellbeing of their citizens. These programs, ranging from disability and
unemployment insurance to old age pension, are subject to continual reform in response to
changing societal needs. However, anticipating how individuals may respond to such reforms
is difficult owing to potential cross-program spillovers: changes to one program may affect
individual eligibility and take-up of other programs. In addition, individual participation in
specific programs may generate indirect responses from other household members due to
factors such as complementarities in labor supply and leisure. Little work has been able to
comprehensively examine the extent and magnitude of such interactions.

The goal of this paper is to move beyond the existing literature in understanding
interactions in public policies across programs and among household members. While a small
and growing literature examines the cross-program spillovers of government welfare programs
(e.g., Johnsen and Reiso, 2020; Brown et al., 2020; Elwell, 2019; Hernzs et al., 2016; Vestad,
2013), and a rapidly growing literature examines household complementarities in labor supply
and leisure (e.g., S&nchez-Marcos and Bethencourt, 2018; Stancanelli, 2017; Selin, 2017;
Lalive and Parrotta, 2016; Kaygusuz, 2015), this is the first paper to trace the full effect of a
welfare reform across both programs and spouses. The main contribution of this paper is to
develop, expand, and merge these two literatures, and to demonstrate that analyses focusing
exclusively on the direct effect of welfare reforms may underestimate the full impact of the
reform.

The setting of our study is Norway, and the reform we exploit is an early retirement
reform implemented between 1989 and 1998. This reform lowered the age requirement for
retirement from 67 to 62 years for workers in some firms, while maintaining the age
requirement for retirement in other firms. Using rich population-wide registry data, we
investigate (1) the direct effect of the reform on individual labor market behavior, (2) the cross-
program effect of the reform on individual participation in other social security programs, and
(3) the indirect spillover effect of the reform on the labor market and social security
participation of the individuals’ spouses.

Current demographic changes (population ageing and declining fertility) coupled with
large-scale pension reforms across the globe make it especially important to understand how
pension policies interact with existing social security programs. Specifically, over the last
decade, all OECD countries have reformed parts of their pension systems (OECD, 2013). A



limited understanding of the cross-program and cross-household member effects of these
reforms may therefore result in an underestimation of the full impact of these reforms.

We begin by examining how the reform affected the early retirement decision of
individuals in the affected firms, and whether any potential increase in early retirement take-up
had an offsetting effect on the take-up of other social security programs: sick leave (SL),
disability insurance (DI), and unemployment insurance (Ul). We focus on these programs
because they represent alternative exit routes — both temporary and permanent — from the labor
market that may become less attractive to individuals who qualify for early retirement.

Having established the direct effect of the reform and shown the existence of important
cross-program spillovers, we investigate whether the change in retirement behavior and social
security participation among individuals directly affected by the reform had an indirect effect
on the labor market outcomes of their spouses. Specifically, we examine whether spouses of
individuals directly affected by the reform become more likely to leave the labor force
themselves, and if so, whether this has an impact on their take-up of alternative social security
programs. Such indirect spousal labor supply complementarities have been argued to represent
a main reason for why individual-level estimates of labor supply often provide lower estimated
elasticities than most macroeconomic calibrations (Chetty et al., 2011).

To perform our analysis, we compare the outcomes of individuals (and their spouses) in
the firms that participate in the early retirement scheme to those that did not using a difference-
in-differences approach. For ease of exposition, we talk about men and women when discussing
the direct effects of the reform, and we talk about male spouses and female spouses when
discussing the indirect effects of the reform on the spouses of directly affected individuals.

The source of variation we exploit comes from changes in outcomes among individuals
employed at firms affected by the early retirement reform compared to changes in outcomes
among individuals employed at firms not affected by the early retirement reform. To account
for potential selection into working for a firm covered by the reform, we assign treatment based
on the pre-reform firm affiliation of individuals. By using this approach to examine the direct
effect of the reform on own program take-up, cross-program spillovers, the indirect effect on
spousal labor supply, and the indirect effect on spousal participation in other social security
programs, we provide novel insights into the importance of accounting for interactions in public
policies when designing welfare reforms.

The main identifying assumption underlying our analysis is that there are no secular
trends, policies, or shocks concurrent with the early retirement reform that differentially affect

the labor market and social security outcomes of workers and their spouses in treatment and



control firms. We provide extensive evidence that our estimates are unlikely to be driven by
such factors. First, we present the results of a nonparametric event study that directly test for
the existence of pre-treatment trends across outcomes. Second, we perform a placebo test on
younger workers to ensure that we are not simply identifying effects off of secular trends. Third,
we perform a battery of sensitivity analyses on our sample selection and model specification.
The results from these exercises are inconsistent with plausible sources of bias from other
programs or trends, and support a causal interpretation of our estimates.

We present four key findings. First, we show that the reform had a substantial impact
on the labor supply of individuals who became eligible for early retirement, reducing the
probability of employment by 30 percent. Second, we find that the increased take-up of early
retirement reduced enrollment in alternative social security programs, most notably in disability
insurance. Third, we reveal that the reform had an indirect negative effect on the labor supply
of the spouses of individuals directly affected by the reform, with an effect size of
approximately 5.5 percent. A back-of-the-envelope calculation suggests that the social
multiplier in this setting is around 1.17, demonstrating that focusing only on the individuals
directly affected by the reform would substantially underestimate its true impact.* Finally, we
show that the indirect labor force participation effect among spouses is accompanied by a
significant increase in spousal take-up of disability insurance.

We document interesting effect heterogeneity across genders. In particular, while the
reform had a large positive impact on the early retirement take-up among both men and women,
the effects are larger for men and the cross-program spillover with respect to disability
insurance is only present among men. This is consistent with the fact that fewer women qualify
for early retirement due to eligibility requirements related to earnings history, such that their
ability to substitute across programs is smaller. It is also consistent with the fact that the relative
benefit of substituting from disability insurance to early retirement is lower for women. The
reason for this is that the compensation rate for disability insurance is greater than the
compensation rate for early retirement for low-income individuals, and most of the women in
our sample have lower incomes than do the men.

To examine if gender differences in earnings history and current income can explain the
differences in effects across genders, we re-estimate our preferred specification for men,
weighting each observation by the share of women with similar earnings histories and current

earnings. This allows us to examine what the effect of the reform on men would have been had

! The social multiplier is defined as the ratio of the aggregate effect to the direct effect on the individual (Glaeser
et al., 2003).



their earnings histories and current earnings been similar to that of the women. The results from
this exercise support our hypothesis: the reform would have had no cross-program substitution
effect on men had their earnings histories and current earnings been similar to that of the women
in our analysis.

A second cross-gender heterogeneity effect we identify is that the indirect effect of the
reform on spouses is present only among female spouses, especially with regard to the take-up
of disability insurance. That is, the female spouses of men directly affected by the reform are
more likely to leave the labor market and take up disability insurance, but the male spouses of
women directly affected by the reform do not appear to respond. We speculate that this is
because most female spouses in our sample are secondary household earners, such that the
household cost associated with male spouses leaving the labor force is much greater.?

To examine this possibility in more detail, we estimate a modified version of our main
specification in which we interact the treatment variable with the within-household income gap.
Interestingly, when we fix the income gap at zero, we find statistically significant effects on
employment and early retirement for male spouses. The results also reveal a positive (but not
statistically significant) coefficient on disability insurance take-up for male spouses. These
results are consistent with the idea that differences in the household cost of joint exit from the
labor market could drive the gender difference in spousal response.

This paper contributes to the existing literature in several ways. First, several models of
household decision-making allude to the importance of codetermination in decisions relating to
labor supply (Goux, Maurin, and Petrongolo, 2014; Hospido and Zamarro, 2014), health
behaviors (Fletcher and Marksteiner, 2017; McGeary, 2015), and social insurance (Boyle and
Lahey, 2016; Witman, 2015). However, none of these papers have examined how an
individual’s participation in a specific welfare program may affect the spouse’s participation in
other welfare programs. By focusing on such cross-program indirect spousal effects, we are
able to contribute to this literature and improve our knowledge on the importance of
codetermination in household decisions.

Second, there is a rich literature on interdependencies in couples’ retirement decisions.

The earlier research in this field exploits cross-sectional data to examine spousal correlation in

2 To the extent that the direct effect of eligibility for early retirement on employment also represents a household
decision, which may be the case, this argument would also imply that the direct effect should be larger for women
eligible for early retirement than for men eligible for early retirement (as their share of total household income is
on average smaller in our sample). This is consistent with our findings: While the magnitude of the direct effect
on employment is similar in absolute terms for men and women, a larger share of women do not fulfill the
individual eligibility criteria for early retirement (see Sections 2 and 4), such that the direct effect scaled by the
fraction eligible is larger for women than men.



retirement decision (Coile, 2004; Zweimiiller, et al. 1996; Hurd, 1990), but the lack of
exogenous variation in retirement eligibility makes it difficult to interpret these results as
causal.> A more recent strand of research has made use of exogenous variation in pension
eligibility driven by retirement laws and policy reforms to investigate the impact of retirement
on spousal labor market participation and home production (e.g. Kruse, 2019; Bloemen et al.,
2019; Stancanelli, 2017; Selin, 2017; Cribb et al., 2016; Lalive and Parrotta, 2016; Atalay and
Barrett, 2015; Stancanelli and Van Soest, 2012; Kapur and Rogowski, 2007).# While the results
from this literature are relatively mixed, most of these studies find evidence of
interdependencies in couples’ retirement decisions.> Our main contributions to this literature
are twofold. First, we provide complementary evidence on the interdependencies in couples’
retirement decisions by studying a reform that generated a more substantial shift in retirement
eligibility (reducing the pension eligible age from 67 to 62 years), which permits us to better
isolate the spousal spillover effects. Second, we provide the first evidence in the literature on
which labor market exit routes spouses may take if they decide to exit in response to the reform.
That is, do they simply leave the labor force or do they exit through other social welfare
programs? The results from this analysis have interesting policy implications. Specifically, they
show that neglecting the interactions of public policies across programs and among household
members can result in a sizable underestimation of the total cost of welfare reforms.

Finally, our setup enables us to develop further the literature on cross-program spillovers
of government welfare programs. Specifically, a number of studies have explored how changes
to the eligibility requirements of specific welfare programs, such as Medicaid in the US, affect
the eligibility and take-up of other safety net programs (Brown et al., 2020; Elwell, 2019;
Baicker et al., 2014; Decker and Selck, 2012; Shore-Sheppard, 2008). With respect to program

3 In addition to examining the joint retirement decision of couples, a number of studies have examined the existence
of couples’ joint employment decisions. For example, Schirle (2008) exploits cohort differences in the
participation rates of older women and shows that a wife’s labor force participation decision positively affects her
husband’s participation decision. Using data from Australia, Mavromarasa and Zhub (2015) document a similar
relationship between a wife’s labor force participation decision and her husband’s participation decision.

4 Another related set of papers has examined the effects of altering the spousal and survivor benefits of the US
social security system (e.g Kaygusuz, 2015; Sanchez-Marcos and Bethencourt, 2018), and find that the elimination
of these policies lead to increases in the labor force participation of married females.

® The mixed results are primarily related to asymmetry in the way spouses react to each other’s incentives, with
some studies finding that husbands respond to their wives’ retirement decisions but not that wives respond to their
husbands’ retirement decisions (e.g. Stancanelli and Van Soest, 2012; Cribb et al., 2016; Atalay and Barrett, 2015)
while other studies find that wives respond to their husbands’ retirement decisions but not that husbands respond
to their wives’ retirement decisions (e.g. Lalive and Parrotta, 2016; Kruse, 2019). The exception is Selin (2017),
who finds no evidence of spousal spillovers. However, Selin (2017) examines a retirement reform that primarily
affected women, and is therefore restricted to looking at whether husbands respond to wives’ retirement decisions.



spillovers of pension reforms, several studies have found that reforms that reduce the access to,
or generosity of, retirement programs lead to increased take-up of alternative exit routes from
the labor market (Hernas et al., 2016; Staubli and Zweimuller, 2013; Vestad, 2013; Duggan et
al., 2007; Bratberg et al., 2004; Rged and Haugen, 2003). Our main contribution to this
literature is to show that such program spillovers are not limited to those individuals affected
by the reform, but also extend to other members of the household. To our best knowledge, this
has not been documented before.

2 Institutional Background ¢
2.1 The Norwegian Pension System and the Early Retirement Reform
Prior to the introduction of the early retirement reform, the Norwegian old age pension system
consisted only of a pay-as-you-go public state pension available to all permanent residents aged
67 years or older.” This retirement age is higher than the current retirement age in most other
European countries, and the labor force participation among older workers is high. During our
analysis period, around 70 percent of men, and 60 percent of women, aged 55 to 64 years were
employed.®

The public state pension is administered by the Norwegian Labor and Welfare
Administration (NAV). The pension comprises two main components. First, a fixed pension
paid in full to individuals who have resided in Norway for at least 40 years, and gradually
reduced for individuals with shorter resident histories.® The second component is an earnings-
based pension paid to individuals with at least 3 years of employment history, in which earnings
translate into pensions at a rate that decreases with earnings until it eventually reaches a cap.
Combined, these two components suggest that the replacement rate in the public pension system
declines with earnings.

The early retirement (ER) scheme was introduced on January 1, 1989. This was the
result of a comprehensive collective bargaining agreement between the Norwegian
Confederation of Trade Unions (the largest umbrella organization of labor unions in Norway)

and the Confederation of Norwegian Enterprise (the largest employers’ organization in the

® This section describes the Norwegian social security programs that were in place during our analysis period (1993
- 2007). Since then there have been several minor and major reforms, most notably a pension reform in 2011 and
a reform of the disability benefit system in 2015. However, they do not affect our analysis and are therefore not
discussed in this section.

7 Private pensions play a marginal role in Norway.

8 In comparison, the average OECD employment rate among individuals aged 55-64 was 44% in 2000.

® The fixed pension is indexed annually by expected national income growth. All pensioners are guaranteed a
certain minimum amount.



country), co-sponsored by the government. With respect to the motivation behind the ER
scheme, the objective was to provide “worn-out” workers with a dignified exit route from the
labor market. Specifically, prior to the introduction of this scheme there was no official exit
route available to individuals under the age of 67 years. If these individuals were interested in
exiting the labor market, they either had to exit without receiving benefits or exit through the
use of alternative welfare programs such as disability insurance (DI), unemployment insurance
(UI), or paid sick leave (SL). While it was not the explicit goal of the reform to reduce
enrollment in these alternative programs, the policymakers did anticipate a potential movement
from these programs to the ER scheme. The scheme was initially introduced with an early
retirement age of 66 years, but the age limit has since been gradually reduced to 62 through
reforms implemented in 1990, 1994, 1997, and 1998.

The ER provision applies to all workers employed in firms with a collective bargaining
agreement that includes the ER scheme as part of the agreement. While public sector coverage
has been 100% since the introduction of the scheme, private sector coverage is lower, but has
increased over time. Table 1 shows the importance of ER and non-ER firms in the Norwegian
economy in 1998: Out of everyone employed, 40% worked in non-ER firms, 32% worked in
public ER firms, and 28% worked in private ER firms. Coverage rates are higher for workers
in the administrative, education, health, and manufacturing sectors, and lower for workers in
services and trade, and finance and business. All workers in ER firms — irrespective of their
union membership status — are eligible for early retirement, provided they meet certain
conditions. In particular, and as noted above, individual eligibility is based on lifetime earnings
history. In addition, eligibility requires three or more years of work experience at the firm. This
makes post-reform sorting into ER-firms difficult as job mobility is relatively low among elderly
workers.

The retirement benefits under the ER scheme are equivalent to what the individuals
would have received as public state pension from age 67 had they continued in employment
until that age, plus a net-of-tax annual bonus of approximately $2,000. Employers cover the full
cost of ER pensions for retirees aged 62 and 63, and 60% of pensions for retirees aged 64 to 66.
Public funding covers the remaining 40%. Benefit consists of a fixed amount plus an income-
based amount. The net replacement rate is approximately 65% for the median earner, very
similar to the replacement rate for the old age state pension.

It is important to note that the use of the ER scheme has no impact on the size of the
individuals’ public pensions that they transition to at age 67. The reason is that the public

pension benefits are calculated as if the ER retiree was a full wage earner during the entire early



retirement period. It is also important to note that ER benefits are conditional on withdrawal
from employment. These two factors suggest that the ER scheme provides a strong work
disincentive for ER eligible workers.

Finally, the fixed amount of ER benefits is 25% lower for married individuals compared
to unmarried individuals. Conditional on marital status, there are no spousal links in the benefit
eligibility or replacement rates in the ER scheme. The exact same rules apply to the DI scheme,
in which married individuals also receive a 25% lower fixed amount compared to unmarried
individuals. It is worth noting that we focus exclusively on married individuals in this paper.

Thus, this does not pose a concern for our analysis.°

2.2 Alternative Pathways to Early Retirement
All permanent residents of Norway are automatically enrolled in the public social security

system, commonly known as the National Insurance Scheme. This system is financed through
a national insurance contribution imposed on both employers and employees. The employee’s
contribution is equivalent to 7.8 percent of his/her earnings, levied as an automatic payroll
deduction. It is important to note that — apart from married individuals receiving a 25% lower
fixed amount in the ER and DI schemes — there is no spousal link in benefit eligibility or
replacement rates in the National Insurance Scheme. Therefore, any potential indirect spousal
responses we identify cannot be driven by interdependencies in the National Insurance Scheme.

Participation in the National Insurance Scheme is mandatory. The system encompasses
several welfare programs ranging from old age pension and health-related social insurance to
transitional benefits for survivors and funeral grants. With respect to the goal of the current
paper — to examine interactions in public policies across programs and among household
members driven by the ER reform — three social security programs are of particular interest:
DI, Ul, and SL. We focus on these programs because they are the largest (hon-pension) social
security programs in Norway, and represent clear alternative exit routes — both temporary and

permanent — from the labor market.?

1 The ER program has been subject to additional changes over the years. The most recent of these additional
changes took place in 2011, in which work incentives among the elderly was increased. More specifically, the
2011 reform removed a confiscatory earnings test among private sector workers with access to the early retirement
scheme, making it more financially attractive to continue working. This reform targeted a slightly different
population than that examined in our analysis, and had a positive work incentive effect as opposed to the negative
work incentive effect studies in our setting. To the best of our knowledge, there are currently no published papers
that have examined the joint retirement effects of this reform, but there are two ongoing projects that examine this
question: Bratsberg and Stancanelli (2018) as well as Kruse (2019). Both these papers identify spousal spillover
effects associated with increased work incentives among the elderly.

11 Appendix Table A1 provides summary statistics of the lifetime earnings and education attainment of individuals
aged 62 through 66 stratified by welfare program participation. Individuals on ER, DI, Ul, and SL have



SL benefits provide compensation for income loss caused by a temporary illness or
injury. The replacement rate is 100% from day one subject to a maximum amount ($62,000 in
2019). To be entitled to SL benefits, an individual must have been in employment for the past
four weeks. Long-term sick leave (beyond three days) requires a certificate from a doctor, or —
if the injury is related to the muscular-skeletal system — a chiropractor or manual therapist. SL
benefits are paid by the employer for the first 16 days, and then by the government for a
maximum of 52 weeks.!2

DI is the largest (non-pension) welfare program in Norway, and is provided to those
who experience an injury or disability that causes a permanent reduction in earnings capacity.
For the vast majority, the route to DI benefits goes through one year of sick leave. To receive
D1 benefits, a doctor must certify that the individual has attempted all appropriate treatments
that could help improve their work ability. During our analysis period, DI benefits are
equivalent to what the individuals would have received as public state pension from age 67 had
they continued in employment until that age. Similar to the old age pension, the DI replacement
rate depends on an individual’s pre-DI earnings. The after-tax replacement rate can be above
100 percent for low-income groups, but is decreasing in income. The after-tax replacement rate
for fully disabled, previously average earners, is around 65 percent (Blondal and Pearson,
1995).

Ul is available to individuals who have had their work hours reduced by at least 50
percent, are registered as jobseekers and submit an employment status form every 14 days, and
had an income over a certain minimum amount ($16,500 in 2019) before becoming
unemployed. The replacement rate is 62 percent of the annual income the person received
before becoming unemployed. The standard entitlement period is 186 weeks for most of our
analysis period.*® Once an individual turns 64 years old, the time restriction on Ul benefits is
removed, such that the individual can keep receiving Ul benefits until reaching the retirement

age of 67 (at which point the Ul benefits are replaced by public pension benefits).

significantly less lifetime earnings and educational qualifications than individuals who are employed. Across
individuals in the various welfare programs, individuals on ER and SL have slightly higher lifetime earnings than
those on Ul and DI, and individuals on ER and Ul have slightly higher educational attainment than those on DI
and SL. While this is informative for shedding light on the composition of individuals across the different
programs, the differences in lifetime earnings and educational attainment are relatively modest.

12 After the sick leave period expires, individuals can apply for rehabilitation benefits, a time-limited extension to
sick leave, (but with benefits reduced from 100 to 66 percent) intended to provide support rehabilitation to facilitate
reintegration into the labor market. Even though disability insurance is conditional on individuals having attempted
(and failed) rehabilitation, rehabilitation success is considered highly unlikely among the elderly, and the
application for disability insurance is usually prepared before or immediately after their sick leave expires.

13 In 2004, the entitlement period was reduced from 186 to 104 weeks.
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DI, SL, and Ul all represent potential exit routes from the labor market among older
workers who do not yet qualify for retirement. However, some of these social security programs
are more likely exit routes than others. First, sick leave is only offered on a temporary basis and
for a maximum of 52 weeks, making this a relatively unlikely choice for someone looking to
permanently leave the labor force. Second, for the average earner, the unemployment insurance
scheme is less generous than other aspects of the welfare system, and is traditionally not used
to the same extent as other programs in the social security system. There is also an inconvenient
time cost as jobseekers must be registered as jobseekers and submit employment status forms
every 14 days. Finally, disability insurance is associated with generous benefit levels and
provides a permanent exit from the labor market without imposing time restrictions or follow-
up requirements similar to the other programs. In addition, previous research has found a strong
relationship between job loss and the take-up of disability insurance (Bratsberg et al., 2013).
Indeed, while the share of individuals on sick leave and unemployment benefits is low and
relatively constant across all age groups in Norway, the number of people on disability
insurance is substantially higher for individuals close to retirement, suggesting that this may
represent an important alternative path to early retirement (Figure 1). This suggests that there
may be important effects of the retirement reform on the individual — and spousal — take-up of

DI, whereas it is less likely to affect Ul and SL take-up.

2.3 Conceptual framework
To analyze the direct labor market effect of the ER reform on eligible individuals and the

indirect labor market effects of the ER reform on the spouses of ER eligible individuals, we
present a simple quantitative model of an individual’s retirement decision and how this may
affect the spouse’s labor market behavior. We begin by considering the direct impact of the
reform on affected individuals, and then extend the conceptual framework to consider the
indirect effect on the spouse. Note that we make a number of simplifying assumptions and that
the model is intended as a purely conceptual framework for informing our empirical analyses
and developing hypotheses. Detailed structural models on the topic are available elsewhere
(e.g., Maestas, 2001; Gustman and Steinmeier, 2004; Casanova, 2010).1*

Our starting point is an individual choosing between three alternative labor market

states: work (W), retire (R), or exiting the labor force through some other welfare program such

14 An advantage of approaching this question from a reduced-form perspective is that it does not require us to
invoke any distributional assumptions, something that has proven to be one of the main drawbacks with the
structural approach used to address this question (see Banks et al., 2010).
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as DI, Ul, or SL (O). We assume that these states are mutually exclusive and collectively
exhaustive (0h'YhO N m1ip and @ 'Y U p), and that each state is associated with a
different monetary reward (W yields wage w, R yields retirement benefits r, and O yields other
welfare benefits 0). To keep the model tractable, we assume that the individual receives no
leisure if working, but full leisure if not working. We express this simple optimization problem

for individual i as follows:

- - ~

| Aol | O 1 & 1)
L Q@ p

st. @ € Q@  p (2)
iQ®  p
pPRAQ T

TQQ P )

where ¢ is consumption, | is leisure, w is the monetary reward associated with working, r is the
monetary reward associated with retirement, and o is the monetary reward associated with labor
force exit through some other welfare program. The preference parameters for consumption
and leisure are denoted as| andf , respectively.®®

In this framework, individual i chooses between three labor market states to maximize
utility from consumption and leisure subject to a budget constraint and a leisure constraint. We
allow for heterogeneity in the relative values of w, r,and o. Substituting (2) and (3) into (1), we
get that the utility from working (Y is| 0 , the utility from retirement Y is| i T hand
the utility from exiting on other programs *Y is| ¢ T .The individual will choose to retire

if"Y Y RY, implying that the following two conditions must hold:

— 0 iandi € 4)

That is, the individual will choose to retire on retirement benefits if (a) the individual’s
preference for leisure over consumption is greater than the income difference between the wage
and the retirement benefits and (b) the retirement benefits are greater than the benefits that can

be received from other welfare programs. While (a) is required to ensure that state Ris preferred

15 We assume perfect substitutability between leisure and consumption to make the conceptual framework more
tractable; the results from this section extend to settings in which this assumption is relaxed.

87y Y impliesthat | i T | O ,whichequals — 0 i .7Y 7Y impliesthat | i T
| € T ,whichequals i € .
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to state W, (b) is necessary to ensure that state R is preferred to state O.17 Fixing the monetary
payoffs associated with the different states, the propensity to retire is thus increasing in the
preference for leisure (  and decreasing in the preference for consumption ( 8

Based on this simple framework, we can predict the likely effect of the reform on
individuals who would have chosen W absent the reform, as well as on individuals who would

have chosen O absent the reform:

Type Choice before the reform Choice after the reform
I . . Oifée i
Y ¢ © Rif¢ 1
I Wifé¢ 1and— 0 i
— 0 ¢ w

| Rif¢ 1 and— 0 i

The above table reveals that the ER reform may push eligible individuals into retirement

through two distinct channels. First, the reform will induce working individuals to retire if 0
€ — 0 i suchthatindividuals prefer Wto O, but Rto W (Y Y Y . Second,
the reform will induce program substitution among individuals on alternative welfare programs

if — O € andé 1 suchthatindividuals prefer Oto W, butRtoO(Y 7Y 7Y )18

The above discussion demonstrates that the ER reform may not only encourage working
individuals to retire, but it may also induce program substitution from other welfare programs
to retirement. This has potentially important policy implications as the per person program cost
for ER is higher than the per person program cost for these other programs. In Section 4, we
will show that the program substitution effects represent a relatively sizable cost. This
highlights the importance of considering program substitution effects when designing welfare
reforms, and that we may underestimate the cost of the reform if assuming that the substitution
elasticities are zero.

Having examined the direct impact of the reform on affected individuals, we extend the

conceptual framework to analyze the indirect effect of the ER reform on the spouses of these

1f1 &, individual i would exit the labor market through some other welfare program rather than retirement.
18 Without heterogeneity in r and o, the reform would either have no effect on retirement (if o0 > r) or result in
complete program substitution (if r > 0).
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directly affected individuals.’® To this end, we consider an expanded version of the
maximization problem presented above in which i denotes the ER eligible individual and j

denotes i’s spouse:

- - ~

| AWodhha | @ ® T a o T ad (5)
Ly QQy p

s.t. (1)7 € T Qm;{ P (6)
i QQY p
T

O T ¢ P )

where [ allows for (but does not require) a preference for joint leisure within the household.
All other variables are defined as above.

The spouse chooses between working and exiting the labor market through some other
welfare program. This is because retirement is by design not a state available to the spouses in
our setting.?’ The reform can therefore only have an indirect effect on the spouses of individuals
directly affected by the reform. The spouse will choose to exit through some other welfare
program if Y TY , but note that spouse j sautility from state o and state O will depend on
which state individual i chooses. Substituting (6) and (7) into (5), we get the following

conditions forY 7Y depending on which state individual i chooses:

— U0 €if0 por’Y p, — 0 ¢ifo p (8)

That is, if individual i is working (0  p , spouse j will choose to exit the labor market if the

preference for individual leisure over consumption is greater than the income difference

between the wage and the income received from the other welfare program (— 0 € . If

individual i is on other benefits or retired (00 por’Y p, spouse j will choose to exit the
labor market if the preference for individual and joint leisure over consumption is greater than

the income difference between the wage and the income received from the other welfare

program(—— 0 €

19 Note that we have chosen to present this as a sequential decision process. This is purely for facilitating the
interpretation of the results; it has no impact on the stylized facts presented in this section.
20 Recall that we exclude spouses who qualify for early retirement.
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The above framework implies that if the reform moves individual i from O to R, it will

have no impact on the choice of the spouse, as it does not affect the conditions for Y

Y &1 In other words, the reform will have no indirect spousal effect through program

substitution of individual i. However, if the reform moves individual i from W to R, it will

increase the likelihood that the spouse exits on other benefitsif Y Y sY p %
"Y g p. This would only be true if [ 1?2 In other words, if the reform causes

individual i to retire, this will increase the probability that spouse j exists the labor force only
if the spouse derives utility from joint leisure. If the spouse gets disutility from joint leisure, or
if spousal leisure are substitutes, the reform will reduce the rate of labor exits among spouses.

With respect to the current analysis, it is important to note that our empirical strategy
consists of estimating a reduced-form model in which we compare the labor supply and social
security program participation of spouses to ER eligible individuals with spouses to non-ER
eligible individuals in a difference-in-differences framework. This means that we cannot
directly identify the preference parameters| ,T , and [ . However, a positive spousal effect is
consistent with 1T

Similar to the discussion of the program substitution effects, the potential indirect effect
on spousal participation in other welfare programs have important policy implications,
potentially leading to reduced tax revenue and increased public spending on welfare programs.
In Section 4, we will show that these spillover effects yield economically meaningful increases
in the cost of the ER program, highlighting their importance when designing welfare reforms.

Taken together, this conceptual framework is useful for considering the importance of
the potential cross-program and indirect spousal spillover effects associated with welfare
reforms. This highlights the value of the empirical exercise in the next section. While we do not
have sufficient information to produce a full welfare analysis of the ER reform, nor provide an
account of the optimal choice of some policy instruments in this framework, we can identify
the extent of the cross-program and indirect spousal spillover effects. Furthermore, we can
provide information on the relative importance of the cross-program and indirect spillover
effects. In the Section 7, we use the results from our empirical exercise to estimate the cost of

the reform in a world where the social planner recognized these spillovers and interactions,

2% Y 8Y »p YO 9 p.

2 Toseethis, notethat Y Y sY »p i &€ g 1 -1 1 0 71 | & 0
I T .Furthernotethat Y Y s p | 0 &€ 1 -1 0 0 | &€ 0 1.
Therefore, Y Y sY »p Y Y < p requiresthat] ¢ 0O 1 [ | £

0 f ,orthaty 8
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compared to a world in which the social planner considers the associated elasticities to be zero.
Of course, the calculations we provide are restricted to Norway and its ER reform. While the
general principle of such substitution and spillover effects apply to other countries and settings,
the extent of these effects will depend on the relative benefits associated with the available
welfare programs that individuals and spouses can utilize.

Finally, we note that any indirect effect of the reform on the spouse’s decision to exit
the labor market need not only be due to within-household complementarities in leisure, but
could also be due to indirect effects on the spouse’s health. While the above model abstracts

from this possibility, we discuss it at length in Section 4.

3 Data and Method

3.1 Data
We rely on detailed population-wide administrative data from 1988 to 2007, drawn from several

registries of the Statistics Norway database. First, we use a matched employer-employee
registry to obtain information on earnings, work hours and place of work (firm identifier).
Second, we use a demographic population registry to collect information on birth year and
marital status. Third, we use a range of social security registries to obtain complete information
on the take-up of public welfare and social security programs, most importantly early
retirement, disability insurance, unemployment insurance, and sick leave.

The key strength of our data is that we can link individuals across these different data
sets through unique individual identifiers, allowing us to merge the social security data with the
employer-employee data and the demographic data. Using a unique family identifier, we are
further able to link all married individuals to their spouses, providing us with a comprehensive
dataset on earnings, employment, and social security, for all individuals and their spouses.

Crucial for this analysis is our ability to identify the firms affected by the early
retirement reform, which we do through backward induction. That is, we identify all workers
who start receiving early retirement pension in each year, identify which firms they worked at
prior to taking up early retirement, and classify those firms as treated. We classify all other
firms as control firms. This classification approach likely results in some measurement error,
as treated firms will erroneously be classified as control firms if they do not have any workers
taking up early retirement during our analysis period. The risk of misclassifying a treated firm

as a control firm is greater the smaller the firm is, and in our main analysis we therefore omit
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firms with 10 or fewer employees.?® Any potential misclassification of treated firms as control
firms will result in an attenuation bias (bias toward zero). To the extent that such
misclassification exists, our results are best interpreted as a lower bound of the true effect.

As described in Section 2.1, the early retirement reform was first implemented in 1989
with an eligibility age of 66, and the early retirement age was then gradually lowered to 62
through reform amendments in 1990, 1994, 1997, and 1998 (the other main aspects of the early
retirement scheme were unchanged). To facilitate the interpretation of our results, we focus on
cohorts subject to the lowest ER eligibility age (62 years). The main sample consists of
individuals born between 1936 and 1941 and who reached the early retirement eligibility age
of 62 between 1998 and 2003. We follow these individuals (and their spouses) from age 57 to
66, such that we observe each individual for ten years. As individuals who have already left the
labor force will be unaffected by the reform, we restrict our sample to individuals who worked
at the age of 57. Appendix Table A2 shows the cohorts included in our main sample and the
period of observation for each cohort.

We impose three sample restrictions. First, to assign individuals to treatment and control
groups we need to know each individual’s firm affiliation. As post-reform firm affiliation is
potentially endogenous, we rely on pre-reform (1988) affiliation to identify the treatment status
of each worker.2* We therefore drop any individuals (and spouses) with missing information on
firm affiliation in 1988 as well as individuals (and spouses) working in firms that cannot be
tracked during the 1990s and 2000s when our outcome variables are measured.

Second, a main focus of this paper is to examine if the early retirement reform had an
indirect effect on the labor market behavior and social security take-up of the spouse. To isolate
this effect, we restrict our sample to couples in which the spouse worked in a control firm in
1988. This means that there cannot be a direct effect of the reform on the spouses as they are
ER ineligible.

Our third and final sample restriction is to drop individuals (and their spouses) whose
spouses are older than they are. We impose this restriction to ensure that all spouses in our
sample have the option to respond to the individual’s early retirement decision in all years
before that individual reaches the standard retirement age of 67. While this restriction does not

have a significant effect on men since wives tend to be a couple of years younger than their

23 Qur results are robust to changing this threshold; results using alternative cutoffs are presented in Appendix B.
24 This potential endogeneity is due to two reasons. First, individuals in non-ER firms face an incentive to switch
to ER firms in order to reap the benefits of the early retirement reform. Second, if a spouse of a treated individual
works in a non-ER firm, s/he also face an incentive to switch to ER firms due to preferences for joint retirement.
We examine this in detail in Section 4.
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husbands, the number of women married to men younger than them is considerably smaller
than the number of women married to men older than them. With respect to our analysis,
approximately 25 percent of all women that meet our sample restrictions, excluding the age gap
requirement, have husbands that are not older than them. Interestingly, the women married to
younger men are relatively similar to the women married to older men, both in terms of
educational attainment and earnings. Specifically, the difference in educational attainment
between these two groups of women is less than 0.5 years (4.5 percent), and the difference in
annual earnings between these two groups of women is less than 15,000 Norwegian krone (or
€ 1,500). The husbands of older women are also relatively comparable to the husbands of
younger women in terms of educational attainment, although they have earnings that are
approximately 15 percent larger (on average). This is perhaps unsurprising, as many of the
husbands to younger women have already left the labor force due to old age. Summary statistics
on women (and their male spouses) stratified by whether the husband is older or younger than
the woman is shown in Appendix Table A3.

Descriptive statistics of our analysis sample are provided in Appendix Table A4. To
better understand how the analytical sample compares to the full population, Table A4 also
provides descriptive statistics of the full sample of individuals in Norway born between 1936
and 1941. While there are some noticeable differences related to earnings and the age gap
between husband and wife, the composition of our analysis sample is comparable to the full
population.

Figure 2 provides preliminary descriptive evidence on the direct effect of the reform on
early retirement take-up and employment status. The figure plots raw trend in early retirement
(Panels A and B) and employment (Panels C and D) separately for individuals in our treatment
group (solid line) and control group (dashed line) between the ages of 57 and 66 in the post-
reform years. Three things are worth noting. First, individuals in the treatment group are
trending similarly to individuals in the control group prior to reaching the eligibility age for
early retirement (62 years), both with respect to early retirement and employment. While this
result follows by construction for early retirement take-up (since individuals below the age of
62 are ineligible for early retirement), this is not the case for employment, and provides
suggestive evidence in favor of the parallel trend assumption required for our main analysis.
Second, once the individuals reach 62, there is a substantial jump in the probability of early
retirement take-up, and a substantial drop in employment, among individuals in the treatment
group. Finally, the take-up of early retirement also increases among individuals in the control

group. The reason is that treatment is based on the pre-reform firm affiliation of the worker,
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and some of the workers in the control group may have switched to the treatment group between
the time that treatment was assigned and the time they turned 62.

Taken together, Figure 2 demonstrates that the reform likely had an economically
meaningful direct effect on the early retirement and employment behavior of individuals. Figure
2 also highlights that our results should be interpreted as intent-to-treat effects, and that they
likely represent a lower bound of the full program effect. While we cannot use Figure 2 to make
causal inference, it is instructive for understanding the underlying idea behind our identification
strategy and for demonstrating that the identification assumption of parallel trends is likely to
hold.

3.2 Empirical Strategy
To identify the direct effect of the reform on early retirement, labor supply, and the take-up of

alternative social security programs, we compare the outcomes of individuals in firms that
participate in the ER scheme to those of individuals in firms that do not participate in the ER
scheme through a difference-in-differences approach. As post-reform firm affiliation is
endogenous, we use pre-reform (1988) affiliation as a proxy for the treatment status of each
worker. We estimate models of the following form:

@ | 1 00 404 a0QUDRQAPLIQ — - | 9)

where @ is one of the labor market or social security outcomes discussed above for individual
i at time t: take-up of early retirement, employment, and the use of alternative welfare programs
(DI, UL, and SL). 6 "QQ 0 & "Q'@&dicho@dmous variable taking the value of 1 if the worker
is above the early retirement age of 62 and 0 otherwise. "OQi & 'O & "&Q @ibhwtenous
variable taking the value of 1 if the worker is affiliated with a firm that participates in the ER
scheme and 0 otherwise. The coefficient of interest isT and measures the effect of the early
retirement reform on . Since treatment is based on pre-reform firm affiliation, T should be
interpreted as an intent-to-treat effect.

Equation (9) also includes a set of calendar year (1 ), age (—), and individual (  fixed
effects. The individual fixed effects control for any time-invariant systematic differences across
individuals that could potentially confound our results, the year fixed effects absorb any time-

specific events that affect all individuals similarly, and the age fixed effects account for
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systematic differences in Y across age cohorts.?® We estimate equation (9) separately for men
and women.

To examine the indirect effect of the reform on spouses to ER-eligible individuals— both
in terms of labor supply and take-up of alternative social security programs — we estimate
equation (9) using spousal labor market and social security outcomes as dependent variables.?®
The individual fixed effects in equation (9) can be viewed as a household fixed effect when
estimating the equation using spousal outcomes as the dependent variables.

Conditional on the controls and the fixed effects in equation (9), our identifying
variation comes from differences in early retirement eligibility across individuals based on
whether they work at a firm in 1988 that participates in the ER scheme or not. Our identifying
assumption is similar to that of all difference-in-differences models, namely that there are no
secular trends, shocks, or policies that occur concurrently with the early retirement reform and
that differentially affect individuals affiliated with an ER firm in 1988 and individuals not
affiliated with an ER firm in 1988.

To obtain support for our underlying assumption, we employ nonparametric event
studies that directly test for the existence of relative pre-treatment trends. Defining the year the

individual was 57 years old as the base year, we estimate the following model:

& | B * MhaosQende 1 t — -, (10)

for each @M v Yp @ @ where a is the age of the individual. The coefficients of interest, “
allow us to nonparametrically trace out relative pre-treatment trends (for “* to “ ) and
directly test for selection on fixed trends over time (that the outcomes of treated and control
individuals are not moving in different directions prior to the reform). Ifthe® to* estimates
are economically small and not statistically significantly different from zero, that implies that
there likely is no such selection that bias our results. Another benefit with equation (10) is that
it permits identification of time-varying treatment effects (*  through “ ), which is

interesting as it is possible that the direct effect of the reform, as well as the cross-program and

% We do not include firm fixed effects in our empirical specification as they are fully accounted for by the
individual fixed effects in the model. Specifically, we use pre-reform (1988) firm affiliation as a proxy for the
treatment status of each worker. As such, firm affiliation is a time-invariant characteristic of the individual, and
any systematic differences across individuals derived from the fact that they are affiliated with different firms are
already controlled for by the individual fixed effects.

% Note that we cannot include spousal age fixed effects due to perfect collinearity. However, our results are robust
to replacing individual age fixed effects with spousal age fixed effects. Our results are also robust to including
both a linear and a quadratic control for spousal age (Section 5).
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cross-household effects of the reform, differ in magnitude as individuals approach the standard
retirement age of 67.%'

While equations (9) and (10) are valuable for identifying the full matrix of effects
associated with the reform across programs and household members, it is somewhat restrictive
for understanding interdependencies in couples’ retirement decisions. The reason is that the
difference-in-differences approach yields the intent-to-treat (ITT) effect of giving workers
increased opportunities to retire early on the employment of the spouse. The ITT effect is
smaller than the average treatment effect because not all ER eligible workers choose to retire
early. An alternative way to estimate how the individual’s response to the early retirement
reform may affect spousal employment is to use ER eligibility as an instrument for employment
in an instrumental variable approach. This approach yields the local average treatment effect
(LATE), which is the average effect of spousal employment on own employment for the
compliers in our sample (Imbens and Angrist, 1994).2¢ The instrumental variable approach is
useful for better understanding interdependencies in couples’ retirement decisions and the likely
spousal employment response to the ER reform given that the ER reform bites. To keep the
exposition clear, we first discuss the ITT effects (Sections 4 and 5) and then provide the results

from the instrumental variable approach (Section 6).

4 Results

4.1  Direct Effect on Early Retirement, Employment, and Social Security Take-Up
Table 2 presents baseline estimates of the direct effect of the ER reform on early retirement
take-up, employment, and participation in alternative social security programs. Each cell in
each column comes from a separate estimation of equation (9), controlling for calendar year,
age, and individual fixed effects. We discuss the effects for men (Panel A) and women (Panel

B) in turn.

i. Direct Effect orMen
Column (1) of Panel A in Table 2 shows that the reform had a statistically significant and

economically meaningful direct effect on the take-up of early retirement among men.

27 In addition to estimating nonparametric event studies, we perform a placebo test on age groups not affected by
the reform, we account for individuals that switch between firms that participate in the ER scheme and firms that
do not participate in the ER scheme, and we ensure that our results are robust to relaxing our sample restrictions
and changing our model specifications. The results from these robustness and sensitivity checks are consistent
with our identifying assumptions, and support a causal interpretation of the results. See the Online Appendix.

28 In our setting, the compliers are the couples in which the individual chooses to retire earlier because s/he was
eligible for ER, but would not have retired earlier had s/he not been eligible for ER.
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Specifically, men affiliated with an ER firm in 1988 are 27 percentage points more likely to
enter early retirement during the ages of 62 through 66 compared with men not affiliated with
an ER firm in 1988. This demonstrates that the ER reform had a substantial effect on retirement,
and that it may affect not only the labor force participation of eligible individuals, but also their
participation in other social security programs and how their spouses interact with the social
security system.

The direct effect of the ER reform on the early retirement behavior of men shown in
column (1) should likely lead to a drop in employment among these individuals, as early
retirement benefits are conditional on withdrawal from employment. To examine this in detail,
column (2) of Panel A in Table 2 reports the coefficient obtained from estimating equation (9)
using employment as the dependent variable. The results show that the introduction of the
reform led to a substantial drop in employment, reducing the labor force participation of eligible
men by approximately 22 percentage points. This represents a 35 percent reduction in
employment relative to the mean, shown directly below the point estimate in the table. That the
ER reform reduced employment of older workers has been shown before by Vestad (2013). Our
results are comparable to his.

The employment effect (22 percentage points) is not large enough to fully explain the
increase in early retirement take-up (27 percentage points), suggesting that eligible men not
only switch from employment to early retirement, but also substitute from other social security
programs to early retirement.?® To explore the existence of such substitution effects and
program spillovers, columns (3) through (5) show estimates of equation (9) in which
participation in the welfare programs discussed in Section 2 are used as dependent variable: DI,
Ul, and SL. Looking across the columns, there is a statistically significant and negative effect
across all three alternative social security programs. These results are consistent with the
conceptual framework outlined in Section 2.3, showing that the ER reform may push eligible
individuals into retirement through two distinct channels, not only inducing working
individuals to retire but also inducing program substitution among individuals on alternative
welfare programs.

In terms of magnitudes, the negative effect on DI is substantially larger than the others,
accounting for approximately 60 percent of the entire cross-program spillover effect. In total,

cross-program substitution accounts for almost a third of the entire reform effect on ER take-

2% Note that since individuals who are already on disability or unemployment insurance are not allowed to switch
to early retirement, the program substitution we identify comes from individuals who take up early retirement
instead of taking up disability or unemployment insurance.
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up in our setting. This suggests that analyses ignoring such program substitution effects are

likely to underestimate the full impact of the reform.

ii. Direct Effect onWomen

Panel B of Table 2 provides results for women. Column (1) of Panel B shows that the reform
has a substantial direct effect on the take-up of early retirement among women, albeit slightly
smaller than that among men. However, even though the point estimate of 0.23 is smaller than
the point estimate for men (0.27), it remains both economically meaningful and statistically
significant at the 1 percent level. This result shows that women affiliated with an ER firm in
1988 are 23 percentage points more likely to enter early retirement during the ages of 62 through
66 compared with those not affiliated with an ER firm in 1988.

Column (2) of Panel B in Table 2 demonstrates that, just as with men, the reform is
associated with a substantial reduction in the likelihood of being employed. Specifically,
eligible women are 22.1 percentage points more likely to leave the labor force during the ages
of 62 through 66 compared with those not eligible for early retirement. Similar to the effect
among men, this represents a 35 percent reduction in employment relative to the mean, shown
directly below the point estimate in the table. The large reduction in employment is expected
given the fact that take-up of early retirement benefits in the Norwegian setting is conditional
on withdrawal from employment.

The employment result in column (2) can explain almost the entire early retirement
effect on women, suggesting that substitution from other social security programs play a smaller
role when it comes to women. The results provided in columns (3) through (5) support this
interpretation, showing relatively small and often not statistically significant effects across the

alternative social security programs discussed in Section 2: DI, Ul, and SL.

iii. Explaining the GenderDifferences in th®irect Effects

What might explain our findings of strong negative cross-program effects among men but
ostensibly no effects among women? We argue that the lack of negative cross-program effects
among women is consistent with the fact that fewer women qualify for early retirement, such
that their ability to substitute across programs is smaller. As described in Section 2, there are
several individual eligibility requirements for early retirement related to earnings history. In
Panel A of Figure 3, we show that women have substantially lower cumulative lifetime earnings

than men. In this figure, we also plot the 10" percentile of the cumulative earnings among
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individuals who meet the earnings requirements for ER. As can be seen in the figure, most men
have cumulative earnings higher than this threshold while a large share of women do not. This
provides suggestive evidence that fewer women are likely to qualify for ER, and that the
differences in earnings histories between men and women could explain the lack of a cross-
program response among women. The lack of negative cross-program effect among women is
also consistent with the fact that the relative benefit of substituting DI for ER is lower for
women. The reason for this is that the compensation rate for DI is greater than the compensation
rate for ER for low income individuals, and the overwhelming majority of women in our sample
have lower income than the men (Panel B of Figure 3). In terms of our conceptual framework,
this implies that, on average,i € is more likely to hold for men than for women, a necessary
condition for program substitution.

To examine if gender differences in earnings history and current income can explain the
differences in effects across genders that we identify in our analysis, we estimate a modified
version of equation (9) for men in which we weight each observations by the share of women
with similar earnings histories and current earnings. This allows us to examine what the effect
of the reform on men would have been had their earnings histories and current earnings been
similar to that of the women. The results from this exercise are presented in Appendix Table
Ab. The results show that the reform would have had no cross-program substitution effect on

men would their earnings history and current income have been similar to that of the women.*

4.2  Indirect Effect on Spousal Employment and Program T ake-up
In Table 3, we present estimates of the indirect effect of the reform on early retirement take-up,

employment, and participation in alternative social security programs, for the spouses of ER-
eligible men and women. Each cell in each column comes from a separate estimation of
equation (9), controlling for calendar year, age, and individual (household) fixed effects.

As noted in Section 3, our treatment group consists of individuals affiliated with a non-
ER firm in the pre-reform period and married to individuals affiliated with an ER firm in the
pre-reform period. Our control group consists of individuals affiliated with a non-ER firm in
the pre-reform period and married to individuals affiliated with a non-ER firm in the pre-reform
period. We restrict our sample to spouses who worked in non-ER firms in the pre-reform period
because any potential effect among spouses in ER firms will be contaminated by the direct

effect of early retirement eligibility. By focusing on couples in which the spouse worked in a

30 We also acknowledge that the sample size is substantially different for our male and female samples, and that
part of the lack of a cross-program effect among women could be due to less power.
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control firm, we eliminate contamination of the direct effect. We discuss the indirect effects on
female spouses to ER-eligible men (Panel A) and male spouses to ER-eligible women (Panel

B) in turn.

i. Indirect Effect on EmaleSpouses

Column (1) of Panel A in Table 3 shows that the reform had a statistically significant and
economically meaningful indirect effect on the employment decisions of female spouses of ER-
eligible men. Specifically, female spouses of ER-eligible men are 4.1 percentage points more
likely to leave the labor force compared to female spouses of non ER-eligible men. Interpreted
in light of the conceptual framework outlined in Section 2.3, this implies that couples do have
a preference for join leisure (  1). More broadly, it suggests that there are substantial
interdependencies in spousal retirement decisions, and demonstrates how welfare reforms
intended for a specific group of individuals may have significant spillover effects across
household members.

The negative indirect effect on spousal employment identified in Panel A of Table 3
likely represents a relatively large reduction in household income, as these spouses do not
qualify for early retirement. One way to mitigate the cost of this employment response is for
spouses to switch into alternative social security programs (e.g. disability insurance), providing
an opportunity for spouses to leave the labor force without experiencing a substantial drop in
income. However, while the take-up of alternative social security programs can serve to lower
the spouse’s cost of exiting the labor force, it may be difficult to switch into these programs.

To examine this question in detail, Columns (2) through (5) of Panel A in Table 3 report
the coefficients obtained from estimating equation (9) using spousal participation in alternative
social security programs (DI, Ul, SL, and ER) as dependent variables. It is important to note
that the take-up of early retirement is only possible for individuals affiliated with ER-eligible
firms. Thus, a significant effect on this variable would imply that the spouse has switched from
a control firm to a treatment firm in order to become eligible for, and take up, early retirement
(recall that the sample is restricted to couples in which the spouses worked in control firms in
the pre-reform period).

Columns (2) through (5) of Panel A in Table 3 show a statistically significant and
economically meaningful indirect effect on the social security participation of the female
spouses of ER-eligible men. Specifically, female spouses of ER-eligible men are 1.7 percentage
points (40 percent relative to the mean) more likely to take up early retirement, and are 2.9

percentage points (17 percent relative to the mean) more likely to claim disability insurance,

25



compared with the spouses of non ER-eligible men. There are no effects on the spouse’s
probability to take up Ul or SL. Conditional on financing the exit from the labor market through
take-up of alternative social security programs, the use of DI and ER rather than Ul and SL is
not surprising. Both alternatives provide permanent exits from the labor market without
imposing time-restrictions or follow-up requirements similar to the other programs.®

It is worth noting that any indirect effect of the reform on the spouse’s decision to exit
the labor market need not only stem from within-household complementarities in leisure, but
could also be due to indirect effects on the spouse’s health. For example, Bertoni and Brunello
(2017) exploits variation in the maximum age of guaranteed employment induced by a 2006
Japanese reform and find that husbands’ retirement has a negative impact on the mental
wellbeing of the wife. Zang (2020), on the other hand, exploits a large increase in the probability
of retirement at the legal retirement age for urban male wage earners in China and finds that
husband’s retirement has a positive effect on the physical as well as the mental well-being of
the wife. Thus, some of our indirect effects on spouses could operate through changes in health
rather than through complementarities in leisure, though the direction of this effect is
ambiguous.

To examine whether the spousal DI effects we identify are driven (or muted) by health
effects, we use data from the death and medical health registers. Unfortunately, this data is only
available from 2007 onwards. Furthermore, we cannot link it to the data we use for our main
analysis. When investigating health outcomes, we therefore rely on identifying treatment based
on the firm each individual was in at the age of 57. Otherwise, the sample is constructed in the
same way as the main sample. We then estimate a cross-sectional regression of eligibility for
early retirement on spousal health outcomes in 2007. The outcomes we examine are mortality,
emergency room visits, and visits to general practitioners (GP). We acknowledge that any
mental health effects on the spouse would have to be substantial in order to translate into

changes in these outcomes, and that there may be less severe effects that we cannot identify,

31 With respect to DI benefits, it should be noted that leniency in the DI screening process in Norway has been
subject to substantial debate over the past several decades, and a number of empirical studies have presented strong
suggestive evidence in favor of this concern. For example, existing research (e.g. Bratsberg et al., 2013) has shown
that individuals laid off from their jobs are significantly overrepresented among disability insurance beneficiaries,
and more recent work has shown significant local screening leniency across the country (Schreiner, 2019). Some
of the reasons underlying this leniency is believed to stem from the substantial autonomy granted to DI case
workers, who can grant DI benefits for a variety of reasons in which validation is difficult. More than 60 percent
of individuals on DI have been granted benefits due to «hard-to-verify» conditions (Kostel and Mogstad, 2014).
The autonomy of case workers to grant DI benefits also extends to GPs, who acts as a first point of contact with
individuals interested in applying for DI benefits. Abstracting from the potential health confounder discussed in
Section 2.3, we find it unlikely that we would observe significant indirect spousal effects had the DI screening
process been much stricter.
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such as an effect on stress or sleep deprivation as identified in Bertoni and Brunello (2017).
However, we also note that GPs act as a gatekeepers to the health system in Norway, and are
responsible for examining, diagnosing, and treating patients (including referring the patient to
specialists and prescribing medicine — such as anti-depressants). While any potential mental
health consequences are unlikely to translate into significant mortality and emergency room
visits effects, we believe that moderate mental health effects could be picked up by an increase
in GP visits. Looking across the columns in Appendix Table A6, there is no suggestive evidence
of indirect negative health effects among female spouses of ER-eligible men. However, our
auxiliary health analysis is based on a subset of analysis years, and there are limitations
associated with the data we use that make it difficult to identify more nuanced mental health
effects. Thus, this analysis does not allow us to completely discard the hypothesis that the wife’s

health worsened due to the husband's retirement.

ii. Indirect Hfect onMaleSpouses

Panel B of Table 3 shows the potential indirect effects for male spouses to ER-eligible women,
both in terms of employment and the take-up of alternative social security programs. Looking
across the columns in Panel B, the point estimates are of a magnitude similar to those for female
spouses. However, the point estimates are much noisier, and the effects on employment and
early retirement are not statistically significant at conventional levels. Interestingly, the point
estimate on take-up of disability insurance is zero. We believe that this could be because most
men qualify for early retirement benefits while many women do not, as discussed above.
However, we stress that the sample underlying the estimations in Panel B is significantly
smaller than the sample underlying the estimations in Panel A (600 versus 2,000 observations).
Thus, we encourage caution when interpreting these results as indicating null effects among

male spouses to ER-eligible women.

iii. Explaining the GenderDifferences in théndirect SpousalEffects

If we interpret the above results as providing evidence for labor market and social security
responses among female but not male spouses, we believe this can be explained by differences
in the household costs of joint exit from the labor market. Specifically, as demonstrated in
Figure 3, the women in our sample earn much less than the men. This means that the household
cost associated with male spouses leaving the labor force is much greater than the household
cost associated with female spouses leaving the labor force (see Appendix A, Figure Al). Thus,
to the extent that the lack of statistically significant indirect effects among male spouses to ER-
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eligible women are not driven by differences in sample size, we speculate that it is driven by
the fact that the household cost associated with male spouses leaving the labor force is much
greater than the household cost associated with female spouses leaving the labor force.

Suggestive evidence on the relationship between the spouse’s share of total household
income and the spousal labor market and social security response is provided in Appendix Table
A7. This table shows results obtained from estimating a modified version of equation (9) in
which we have interacted the treatment variable of interest with a variable measuring the wife-
husband income gap. Interestingly, when we fix the income gap at zero, we do find statistically
significant effects on employment and early retirement for male spouses. The results also show
a positive (but not statistically significant) coefficient on DI take-up for male spouses. As
expected, the effect on male spouses is increasing in the wife-husband income gap (implying
that the spousal response among male spouses is larger the larger the share of total household
income earned by the wife is). These results are consistent with the idea that differences in the
household cost of joint exit from the labor market depending on whether the spouse is a female
or a male could drive the identified gender difference in spousal response.2

In addition to differences in the earnings of male and female spouses, there is a
substantial difference in the age gap between ER-eligible men and their female spouses, and
between ER-eligible women and their male spouses (Appendix Table A4). Specifically, the
female spouses of ER-eligible men are much younger than the male spouses of ER-eligible
women. In addition to differences in the household cost of joint exit as discussed above, it is
possible that the larger age gap between ER-eligible men and their female spouses could drive
some of the heterogeneous effects that we observe. To study this in detail, we estimate a
modified version of equation (9) in which we interact the treatment variable with the age gap
between husband and wife. The results from this exercise are presented in Appendix Table A8,
and show that the differences in age gap cannot explain the gender differences in spousal
response. On the contrary, we find that for both male and female spouses, the indirect spousal
response is larger the smaller the age gap between husband and wife. However, even if we fix

the age gap at zero, the indirect employment effect is significantly larger for female spouses

32 To the extent that the direct effect of ER eligibility on early retirement also represents a household decision,
which may be the case, this argument would also imply that the direct effect should be larger for ER-eligible
women than for ER-eligible men (since their share of total household income is on average smaller in our sample).
This is consistent with our findings: While the magnitude of the direct effect on employment is similar in absolute
terms for men and women, a larger share of women do not fulfill the individual eligibility criteria for early
retirement (see Sections 2 and 4) , such that the direct effect scaled by the fraction eligible is larger for women
than men.
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than male spouses, and we still find no statistically significant indirect effect on DI uptake for
male spouses.

Another potential reason for asymmetry in the response of female/male spouses is that
the within-couple complementarities in leisure may also differ across men and women.
Specifically, if females value joint leisure more than males, this could also explain the gender
differences in the indirect spousal effects we identify. However, the empirical evidence on
asymmetric complementarities in leisure is relatively mixed, with some finding suggestive
evidence that females value joint leisure more than males (Kruse, 2019) and others that males
value joint leisure more than females (Coile, 2004). While Kruse (2019) is perhaps more
relevant to the current study given that the paper uses a recent pension reform in Norway to
examine joint retirement, the relatively scarce and mixed literature on the topic makes it
difficult to ascertain to what extent such asymmetry may drive our results.

Finally, as noted in Section 4.1, we cannot completely discard the hypothesis that the
wife’s health worsened due to the husband's retirement, and that some of the indirect spousal
effect among women is operating through this channel rather than through complementarities

in leisure.

4.3  Nonparametric Event Studies
As discussed in Section 3, the identifying assumption underlying our estimation strategy is that

there are no other secular trends, policies, or shocks concurrent with the ER reform that
differentially affect individuals affiliated with an ER firm in 1988 and individuals not affiliated
with an ER firm in 1988. While the parallel trend assumption cannot be tested directly, we can
provide suggestive evidence on the plausibility of this assumption by estimating nonparametric
event studies based on equation (10). This allows us to trace out relative pre-treatment trends
and directly test for selection on fixed trends over time (that the outcomes of treated and control
individuals are not moving in different directions prior to the reform).3*

Results from estimating the direct effect of the reform using equation (10) are shown in

Figure 4.3 Each dot in each subfigure corresponds to the “  estimate indicated on the x-axis,

33 In reference to recent work on gender identity and relative incomes within the household, it is also worth noting
that a number of studies have found evidence of the behavioral prescription that “a man should earn more than his
wife” (e.g. Bertrand, Pan, and Kamenica, 2015). This provides another channel through which the asymmetry in
the response for female/male spouses may operate.

34 Raw trends for these outcomes are provided in Figure 2 with respect to Employment and ER take-up, and with
respect to the other social security programs in Appendix Figure A2.

35 We do not discuss the event study results for unemployment insurance and paid sick leave in this section as we
do not find systematically statistically significant and economically meaningful effects with respect to these
variables. However, for completeness, event studies for these outcomes are provided in Appendix Figure A3.
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and the bars extending from each dot represent the 95 percent confidence intervals. The dotted
vertical line denotes the age cut-off at which individuals affiliated with ER firms become
eligible for early retirement, and the dashed horizontal line is placed at O to facilitate
interpretation of the results. Note that we define the year the worker was aged 57 as the base
year, such that all estimates are relative to this.

Looking across all subfigures of Figure 4, three things are worth noting. First, there is
no indication of pre-treatment trends in any of our outcomes, suggesting that there is no
selection on fixed trends over time. Second, there is a substantial discontinuous jump in early
retirement and employment at the relevant age cut-off for ER eligible individuals followed by
a gradual increase in effect size as the individuals approach the standard retirement age of 67.
Third, with respect to the take-up of disability insurance, the effect is developing more gradually
over time.

Results from estimating the indirect effect of the reform on spousal outcomes through
the use of equation (10) are shown in Figure 5. These results tell a story much similar to those
for ER-eligible individuals in that there is no indication of any pre-treatment trends in any of
our outcomes, suggesting that there is no selection on fixed trends over time. With respect to
the evolution of the effect size over time, the spousal effects develop more gradually than the
direct effects shown in Figure 4.

The nonparametric event studies for spouses to ER-eligible individuals closely mirror
the results obtained from plotting raw trends in outcomes separately for spouses of ER-eligible
and non ER-eligible individuals. Results from this exercise are shown in Figure 6 with respect
to the take up of ER, employment, and DI. This is an encouraging result, providing even
stronger evidence against potential selection on fixed trends over time and in favor of our

identifying assumption.

5 Robustness and Sensitivity Analysis

One of the main concerns associated with our empirical approach is that we assign treatment
based on an individual’s pre-reform firm affiliation. Specifically, some individuals classified as
untreated will switch to an ER firm before reaching early retirement age, and some individuals
classified as treated will switch to a non-ER firm before reaching early retirement age. This will
attenuate the direct effects we estimate. However, as we identify relatively large direct effects,
this is a minor concern. Switching among spouses is a potentially larger issue. If a spouse

switches from a non-ER firm to an ER firm, any potential spousal effect would be a combination
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of the indirect spousal response to the treated individual’s ER eligibility and the spouse’s own
direct response to becoming ER-eligible. We mitigate such direct effect contamination in our
main analysis by restricting the sample to couples in which the spouse worked in a control firm
prior to the reform, but if spouses switch to ER firms after treatment assignment, there could
still be a direct effect contamination.

To examine if our results are driven by firm switching, we remove all individuals and
spouses who switched firm affiliation in any time period and estimate equation (9).%® The result
from this exercise are shown in Table 4 (for the direct effect) and Table 5 (for the indirect
spousal response). These results suggest that all of our main findings are robust to this sample
restriction. Thus, the potential direct effect contamination driven by the fact that some spouses
switch to ER firms after treatment assignment does not to constitute an issue.

After having examined the robustness of our results with respect to job switchers, we
next investigate the sensitivity of our results to a battery of sample and specification checks. As
discussed in Section 3, we impose a number of restrictions on our sample prior to performing
our main analysis. In Appendix Tables B1 and B2, we investigate the sensitivity of our results
to relaxing each of these restrictions. This allows us to better understand the generalizability of
our findings to the broader Norwegian population. The results from these auxiliary analyses are
discussed in detail in Appendix B, and demonstrate that our findings are robust to each of the
sample restrictions we impose in our main analysis.

Furthermore, our findings are robust to a number of different model specification
checks. These specification checks are also discussed in Appendix B and shown in Appendix
Tables B3 and B4. Specifically, both the direct effects and the indirect spousal responses are
robust to the inclusion of linear and quadratic controls for spousal age, the exclusion of
individual fixed effects, the inclusion of firm fixed effects, and the inclusion of (pre-ER age)
earnings controls.

One potential concern associated with our results is that individuals (and their spouses)
who were affiliated with ER firms in 1988 are systematically more likely to leave the labor
force early than individuals (and their spouses) who were not affiliated with ER firms in 1988.
The raw data plots (Figures 2 and 6) as well as the nonparametric event studies (Figures 4 and

5) provide evidence against this concern. We also provide evidence that no such ER versus non-

3 There is still a very small share of workers in the control group that retire with ER benefits. Even though we
have excluded all control workers who switched to ER firms, some workers might have secondary jobs which
provide ER benefits, or we could have rare cases of incomplete information on work history.
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ER firm affiliation difference in labor force exit rates exists among younger cohorts who should

not be affected by the reform (see Appendix C).

6 Instrumental Variable Analysis

In this section, we use eligibility for ER as an instrumental variable (1) for employment and
estimate the effect on the spouses’ employment and DI take-up. This approach yields the local
average treatment effect (LATE), which is the average effect of spousal employment on own
employment for the compliers in our sample (Imbens and Angrist, 1994). In our setting, the
compliers are men and women who choose to retire earlier because they were eligible for ER,
but would not have retired earlier had they not been eligible for ER. In this alternative 2SLS
setup, the empirical model is defined by the following two equations:

YhEOT daO0anat wd @ a€ waQe of — Q, (11)
OanRaé Oa@or "OQ G 0d WWAADR QARG — 6, (12)

where the first-stage equation (12) estimates the effect of being eligible for ER on own
employment. Predicted employment, O& 1 & € w ¢ iQthea inserted into equation (11).1 is
the coefficient of interest in equation (11) and yields the LATE of own employment on spousal
labor market outcomes. This IV approach relies on two key assumptions. First, the instrument
needs to have an effect on the endogenous variable. This assumption is valid in our case, as we
have shown that eligibility for ER clearly reduces own employment.®” Second, the exclusion
restriction requires that the instrument is conditionally independent of the potential outcomes
and only affects the outcomes through the first-stage channel specified in equation (12). As is
well-known, the exclusion restriction cannot be tested.®

The results from the IV method are presented in Table 6. Panel A shows the estimated

effects of men’s employment on their female spouses’ employment and take-up of disability

37 The first stage F-stat is 676 for men’s employment and 213 for women’s employment.

38 Instead of using ER eligibility as an instrumental variable for employment, one can of course also use ER
eligibility as an instrumental variable for retirement. We focus on employment rather than retirement as we are
interested in understanding interdependencies in leisure. Focusing on retirement would mute some of this effect
due to the cross-program spillovers that we identified in the paper. Specifically, the retirement effect is not
exclusively due to individuals exiting the labor market, but also due to individuals that have already left the labor
market switching into retirement from other social security programs (DI, Ul, and sick leave). Thus, if we were to
use ER eligibility as an instrumental variable for retirement rather than employment, we would not be able to
isolate the effect that is driven by the individual exiting the labor force. Having said that, with a first-stage
employment effect of 0.22 and a first-stage retirement effect of 0.27 (Table 2), using retirement instead of
employment would yield a relatively similar result.
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benefits. We estimate that men’s employment in a given year increases their female spouses’
employment by, on average, 17.4 percentage points (23 percent). We further estimate that
men’s employment decreases their female spouses’ take-up of disability insurance by, on
average, 13.9 percentage points (84 percent). There are no statistically significant effects of
women’s employment on their male spouses’ employment or take-up of disability insurance,
as shown in Panel B.*

We can directly use these IV estimates to quantify the social multiplier. In our setting,
the aggregate effect is the total effect on the household, including the indirect effect from the
treated individual to the spouse. Our IV estimates imply that when married men retire, the
aggregate macro effect is 17 percent higher than the micro response, which corresponds to a
social multiplier of 1.17. In other words, if the policy induces 100 married men to retire early,
an additional 17 female spouses will drop out of employment due to indirect spousal effects
induced by the policy. As discussed in Section 1, such spousal labor supply complementarities
are often argued to be an important reason for why individual-level estimates of labor supply

often provide lower estimated elasticities than most macroeconomic calibrations.

7 Discussion and Conclu sion

Anticipating the labor market effects of welfare reforms is difficult due to public policy
interactions across programs and among household members. Specifically, changes to one
program may affect individual take-up of other programs, and individual participation in
specific programs may generate labor market responses from other household members. Little
work has been able to comprehensively examine the extent and magnitude of such interactions.
This is unfortunate, as a failure to understand the cross-program and cross-household member
effects of welfare reforms may result in a substantial underestimation of the full impact of the
reforms.

In this paper, we exploit the introduction of an early retirement reform in Norway in
combination with rich administrative data to study (1) the direct effect of the reform on
individual labor market behavior, (2) the cross-program effect of the reform on individual
participation in other social security programs, and (3) the indirect effect of the reform on
spousal labor market and social security participation. We first show that the reform had a

substantial impact on the labor supply of individuals who became eligible for early retirement,

3 This follows mechanically, since we do not find any statistically significant intention-to-treat effects of women’s
eligibility for early retirement on their male spouses’ outcomes.
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reducing the probability of employment by more than 30 percent. We then show that the
increased take-up of early retirement had an offsetting effect on the take-up of alternative social
security programs (unemployment insurance, disability insurance, and sick leave). Next, we
demonstrate that the reform had a negative impact on the labor supply of spouses to early
retirement eligible individuals, with an effect size of approximately 5 percent. We speculate
that this is driven by interdependencies in couples’ retirement decisions. Finally, we show that
the reduced labor force participation among spouses is accompanied by a significant increase
in the take-up of disability insurance.

We document interesting effect heterogeneity across genders. First, the direct program
spillovers — in particular the reduced take-up of disability insurance - are much stronger for men
than women. We show suggestive evidence that this is likely due to the fact that fewer women
than men (particularly among those who select into social welfare programs) qualify for early
retirement, such that their ability to substitute across programs is smaller. It is also consistent
with the fact that the relative benefit of switching from DI to ER is lower for women. The reason
for this is that the compensation rate for DI is greater than the compensation rate for ER for low
income individuals, and the overwhelming majority of women in our sample have lower income
than the men. Second, the spousal responses are only present among women, especially with
respect to take-up of disability insurance. We believe that this likely is due to the fact that the
majority of women in our sample are secondary household earners, such that the household cost
associated with husbands of ER-eligible women leaving the labor force is much greater than
the household cost associated with wives of ER-eligible males men leaving the labor force.

In terms of policy implications, our analysis demonstrates that the labor market effects
of welfare reforms may extend beyond the direct program that is being targeted, and may affect
more individuals than those directly implicated by the reform. The interactions in public
policies across programs and among household members we document can have important
consequences for welfare reforms, and this paper highlights the importance of taking the full
matrix of effects into account when making adjustments to welfare programs.

Using official statistics of the per person costs associated with the different social
security programs in Norway coupled with the results from our analysis, we can ask how the
cost of the reform would differ in a world where the program substitution and spousal spillovers
are taken into account, compared to a world in which we consider the associated elasticities to

be zero.** Among men, the program substitution effects increase the per person cost of the ER

40 The per person costs are calculated for men and women aged 62 to 66 in the period 1998 to 2007 (our observed
post-reform period).
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program by 6 percent (the corresponding number for women is 2 percent).** The indirect
spousal effect on female spouses increases the per person cost of the ER program by an
additional 12 percent (the corresponding number on male spouses is 4 percent). This implies
that the cost of the reform among men, taking the associated elasticities into account, is 18
percent greater than if there were no program substitution effects and spousal spillovers. The
corresponding number for women is 6 percent. The magnitude of this difference is both
statistically significant and economically meaningful, and demonstrates that a social planner
who assumes zero substitution and spillover elasticities will significantly underestimate the cost

of the reform.

References

Atalay, K. and G. Barret (2015). “The impact of age pension eligibility age on retirement
and program dependence: Evidence from an Australian experiment” Review of
Economics and Statisti€3(1): pp. 71-87.

Baicker, K., A. Finkelstein, J. Song, and S. Taubman (2014). “The Impact of Medicaid on
Labor Market Activity and Program Participation: Evidence from the Oregon Health
Insurance Experiment” American Economic Review: Papers & Proceedit@&5): pp.
322-328.

Baker, M. (2002). “The Retirement Behavior of Married Couples: Evidence from the Spouse's
Allowance” Journal of Human Resourc8g(1): pp. 1-34.

Banks, J., R. Blundell and M. Casanova (2010). “The dynamics of retirement behavior in
couples: Reduced-form evidence from England and the US” Mimeo.

Bertoni, M. and G. Brunello (2017). “Pappa Ante Portas: The Effect of the Husband's
Retirement on the Wife's Mental Health in Japan” Social Science and Medicita&5: pp.
135-142.

Bertrand, M., E. Kamenica and J. Pan (2015). ”Gender identity and relative income within
households” Quarterly Journal of Economids30 (2): pp. 571-614.

Blau, D. M. (1998). “Labor Force Dynamics of Older Married Couples”, Journal of Labor
Economicgl6(3): pp. 595-629.

Bloemen, H., S. Hochguertel and J. Zweerink (2019). “The effect of incentive-induced
retirement on spousal retirement rates: Evidence from a natural experiment” Economic
Inquiry 57: pp. 910-930.

Blondal, S., and M. Pearson (1995). “Unemployment and other Non-employment Benefits”
Oxford Review of Economic Poli¢§(1): pp. 136-1609.

Bratberg, E., T. H. Holmas, and @. Thegersen (2004). “Assessing the effects of an early
retirement program” Journal of Population Economids’: pp. 387—408.

Bratsberg, B., E. Fevang, and K. Rged (2013). “Job loss and disability insurance” Labour
Economic24: pp. 137-150.

4l We calculate the increased costs coming from program substitution as the sum of the decrease in program
participations times the difference in the yearly per person costs for ER and that particular program, and take the
ratio of that sum over all programs to the increase in ER participation times the cost of the ER program. Because
the marginal person switching from other programs to ER is likely to qualify for higher than average benefits in
these other programs, this is likely an overestimate of the total costs coming from program substitution.

35



Bratsberg, B. and E. Stancanelli (2018), “Labor supply in couples: Learning from a
Norwegian early retirement reform.” Paper presented at the EALE meetings, Lyon,
Sept 15, 2018.

Boyle, M. and J. Lahey (2016). “Spousal labor market effects from government health
insurance: Evidence from a veterans affairs expansion” Journal of Health Economics
45: pp. 63-76.

Brown, D., A. E. Kowalski, and I. Lurie (2020). “Long-Term Impacts of Childhood Medicaid
Expansions on Outcomes in Adulthood” Review of Economic Studig&s: pp. 792-821

Casanova, M. (2010). “Happy together: A structural model of couples’ joint retirement
choices” Mimeo.

Chetty, R., A. Guren, D. Manoli, and A. Weber (2011). “Are Micro and Macro Labor Supply
Elasticities Consistent? A Review of Evidence on the Intensive and Extensive
Margins” American Economic Reviel@1(3): pp. 471-75.

Coile, C. (2004). “Retirement incentives and couples’ retirement decisions” The B.E Press
Journal of Economic Analysis & Poligyl).

Cribb, J., C. Emmerson and G. Tetlow (2016). “Signals matter? Large retirement responses to
limited financial incentives” Labour Economicd2: pp. 203-212.

Decker, S. and F. Selck (2012). "The effect of the original introduction of Medicaid on
welfare participation and female labor supply" Review of Economics of the Household
10(4): pp. 541-556.

Duggan, M., P. Singleton and J. Song (2007). “Aching to Retire? The Rise in the Full
Retirement Age and its Impact on the Social Security Disability Rolls” Journal of
Public Economic81(7-8): pp. 1327-1350.

Elwell, J. (2019). “The Effects of Expansions of Children’s Medicaid Eligibility on Program
Participation and Labor Supply” Mimeo.

Fletcher, J. and R. Marksteiner (2017). “Causal spousal health spillover effects and
implications for program evaluation” American Economic journal: Economic Poligy
pp. 144-66.

Glaeser, E. L., J. A. Scheinkman, and B. I. Sacerdote (2003). “The Social Multiplier”

Journal of the European Economic Associati¢?+-3): pp. 345-353.

Goux, D., E. Maurin and B. Petrongolo (2014). “Worktime regulations and spousal labor
supply” American Economic Reviel@4(1): pp. 252-76.

Gustman, A. and T. Steinmeier (2004). “Social Security, Pensions And Retirement Behavior
Within The Family” Journal of Applied Econometri¢$9)6: pp. 723-737.

Hospido, L. and G. Zamarro (2014). “Retirement patterns of couples in Europe” IZA Journal
of European Labor Studid2 (3).

Hurd, M. D. (1990). “The joint retirement decision of husbands and wives” in Issues in the
Economics of Agingp. 231-258 (Chicago, University of Chicago Press)

Hernas, E., S. Markussen, J. Piggott, K. Rged (2016). “Pension reform and labor supply”
Journal of Public Economick42: pp. 39-55.

Imbens, G. and J. Angrist (1994). “Identification and estimation of local average treatment
Effects” Econometric&2: pp. 467-475.

Johnsen, J. V. and K. Reiso (2020). “Economic Impacts of Workfare Reforms for Single
Mothers” Scandinavian Journal of Economit22: pp. 494-523.

Kaygusuz, R. (2015). “Social security and two-earner households” Journal of Economic
Dynamics and Contrd9: pp. 163-178.

Kapur, K. and J. Rogowski (2007). “The role of health insurance in joint retirement among
married couples” Industrial and Labor RelationseRiew60(3).

Kostgl, A. and M. Mogstad (2014). «How financial incentives induce disability insurance
recipients to return to work”, American Economic Reviel@4: pp. 624-655.

36



Kruse H, (2019). “Joint retirement in couples evidence of asymmetric complementarity in
leisure” Mimeo.

Lalive, R., and P. Parrotta (2016). “How does pension eligibility affect labor supply in

couples?” Labour Economicd6: pp. 177-188.

Maestas, N. (2001). “Labor, Love, & Leisure: Complementarity and the Tieming of
Retirement by Working Couples” Mimeo.

OECD (2013). Pension at a Glance 201@ECD and G20 Indicator€@OECD Publishing,
Paris).

Mavromarasa, K. and R. Zhub (2015). “Labour force participation of older men in

Australia: the role of spousal participation” Oxford Economic Paper§7(2), 310-333.

McGeary, K. (2015). “Spousal Effects in Smoking Cessation: Matching, Learning, or
Bargaining?” Eastern Economic Journdl (1): pp. 40-50.

Reed, K., and F. Haugen (2003). “Early retirement and economic incentives: Evidence from a

quasi-natural experiment” Labour17: pp. 203-228.

Sanchez-Marcos, V. and C. Bethencourt (2018). “The Effect Of Public Pensions On Women's
Labor Market Participation Over A Full Life Cycle” Quantitative Economic$(2): pp.
707-733.

Schirle, T. (2008). “Why Have the Labor Force Participation Rates of Older Men Increased
since the Mid-1990s?”” Journal of Labor Economic26(4): pp. 549-594.

Schreiner, R. (2019). “Unemployed or disabled? Disability screening and labor market
outcomes of youth” Mimeo.

Selin, H. (2017). “What Happens to the Husband's Retirement Decision when the Wife's
Retirement Incentives Change?" International Tax and Public Finan@4(3): pp. 432-
458.

Shore-Sheppard, L. (2008). “Stemming the Tide? The Effect of Expanding Medicaid on

Health Insurance Coverage” The B.E. Journal of Economic Analysis and Pd8i(&): pp.
1-35.

Stancanelli, E. and A. Van Soest (2012). “Retirement and Home Production: A Regression
Discontinuity Approach” American EEonomic Review: Papers & Proceedings
102(3): pp. 600— 605.

Stancanelli, E. (2017). “Couples’ retirement under individual pension design: A regression
discontinuity study for France” Labor Economicg9(C): pp. 14-26.

Staubli, S. and J. Zweimiiller (2013). “Does raising the early retirement age increase
employment of older workers?”” Journal of Public EconomicK)8: pp. 17-32.

Vestad, O. L. (2013). “Labour supply effects of early retirement provision” Labour
Economic5: pp. 98-109.

Witman, A. (2015). “Public health insurance and disparate eligibility of spouses: The
medicare eligibility gap” Journal of Health Economic®(0): pp. 10-25.

Zang, E. (2020). “Spillover effects of a huband’s retirement on a woman’s health: Evidence
from urban China” Social Science and Mediciaé5.

Zweimdiller, J., R. Winter-Ebmer, and J. Falkinger (1996). “Retirement of spouses and social
security reform” European Economicd¥iew40: pp. 449-472.

37



Figure 1: Employment and takeup of social welfare benefits among the elderly Norwegian population
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Notes: The figure presents the employment and takeip of various social welfare policies for the full
Norwegian population of men (left) and women (right) between the ages of 57 to 66. The dots represent
the average share of individuals of a given age in employmiefrom1993 to 2007 (our observation period).
The squares, diamonds, triangles, and crosses represent the corresponding shares on disability insurance
early retirement benefits, unemployment benefits, and paid sick leave benefits. The data on employment is
from tax registers and the data on takaup of social welfare policies is from national social welfare registers.
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Figure 2:Direct effect of the reform on early retirement takeup and enployment, raw trends
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Notes: The figurepresentsraw trendsin early retirement and employment separately for individuals in
our treatment group (solid line) and control group (dashed line) between the ages of 57 and 66 the

post-reform period 1993-2007. We define treatment as being eligible for early retiremen(ER) benefits

through pre-reform affiliation with a firm which later joined the ER scheme. Individuals in the control
group could only retire with public pension benefits from the age of 67 unless they switched from a not
ER firm to an ERfirm after the introduction of the reform. Our sample consists of married individuals
born between 1936 and 1941, reaching the early retirement age of 62 in the period 1998 to 200
Furthermore, we restrict our sample to individuals employed aged 57, and with spouses ntveated by

the reform based on their prereform firm affiliation. The figures are constructed using linked Norwegian
employer-employee data, tax registers, and social security registers.

39



Figure 3: Cumulative and current income at age 57 for men andomen
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Notes: The figurein Panel A showghe distribution of cumulative earnings between 1967 and the year of
reaching the age of 57, separately for men (blue) and women (red). Cumulative earnings defined as the
sum of yearly earnings adjusted to their net present value and presented in 1,000 (2019) Norwegian kroner
(NOK). The dashed line represents the IOpercentile of cumulative earnings of individuals aged 62
receiving ER benefits in the periodl998 to 2003. The figure in Panel B shows the distribution of income at
age 57, separately for men (blue) and women (red). Current income is also presented in 1,000 (2019) NOK.
The dashed line indicates both the minimum guaranteed amount of benefits undéne public disability
insurance scheme and the minimum income required (during the dest years of labor market earnings)
to qualify for the early retirement scheme. Our sample consists of married individuals born between 1936
and 1941 reaching the earlyretirement age of 62 in the period 1998 to 2003. Furthermore, we restrict our
sample to individuals employed aged 57, and with spouses not treated by the reform based on their pre
reform firm affiliation. The figures are constructed using linked Norwegiaemployer-employee data and
tax registers.
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Figure 4: Direct effect of the reform on own outcomes, event study results
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Notes: Each dot in each figure corresponds to the treatment effect at the given dgdicated on the x
axis, and the bar extending from each dot represesi©5% confidence intervals. The dotted vertical line
denotes the age cubff at which individuals affiliated with ER firms become eligible for early retirement,
and the dashed horizontline is atzeroto facilitate interpretation of the results.. T OA OEAO x
year the worker was aged 57 as the base year, such that all estimates will be relative to théseline. We
define treatment as being eligible for early retirement (ER) bnefits through pre-reform affiliation with
a firm which later joined the ER scheme. Individuals in the control group could only retire with public
pension benefits from the age of 67 unless they switched from a ndfR firm to an ERfirm after the
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introduction of the reform. Our sample consists of married individuals born between 1936 and 194
reaching the early retirement age of 62 in the period 1998 to 2003. Furthermore, we restrict our sampl
to individuals employed aged 57, and with spouses not treatdoly the reform based on their prereform
firm affiliation. The figures are constructed using linked Norwegian employeemployee data, tax
registers, and social security registers.
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Figure 5: Indirect effects of the reform on spousal outcomes, event study results
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Notes: Each dot in each figure corresponds to the treatment effect at the given dgdicated on the x
axis, and the bar extending from each dot represesithe 95% confidence intervals. The dotted vertical
line denotes the age cubff at which individuals affiliated with ER firms become eligible for early
retirement, and the dashed horizontal line is arzero to facilitate interpretation of the results. Note that
wedd £1 A OEA UAAO OEA x1I OEAO xAO AGCAA uvyxy AO OEA
baseline We define treatment as being eligible for early retirement (ER) benefits through presform
affiliation with a firm which later joined the ERscheme. Individuals in the control group could only retire
with public pension benefits from the age of 67 unless they switched from a néER firm to an ERfirm
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after the introduction of the reform. Our sample consists of married individuals born between%36 and
1941 reaching the early retirement age of 62 in the period 1998 to 2003. Furthermore, we restrict ou
sample to individuals aged 57, and with spouses not treated by the reform based on their peform firm
affiliation. The figures are constructedusing linked Norwegian employeremployee data, tax registers,
and social security registers.
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Figure 6: Indirect effect of the reform on spousal outcomes, raw trends
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Notes: The figure plots raw trend in the employment rate, early retirement, andtake-up of disability
benefits for spousesin our treatment group (solid line) and control group (dashed line).We define
treatment as being eligible for early retirement (ER) benefits through preeform affiliation with a firm
which later joined the ER scheme. Individuals in the control group could only retire with public pensiot
benefits from the age of 67 unless they switched from a nelER firm to an ERfirm after the introduction
of the reform. Our sample conists of married individuals born between 1936 and 1941 reaching the
early retirement age of 62 in the period 1998 to 2003. Furthermore, we restrict our sample to individual:
employed aged 57, and with spouses not treated by the reform based on their preform firm affiliation.
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The figures are constructed using linked Norwegian employeemployee data, tax registers, and sociz
security registers.
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Table 1. The importance of ER and neBER firms in the Norwegian economy

Public ER firms Private ER firms Non-ER firms

Number of firms 14 512 11 860 129 330
Share of total employees 32.3% 28.1% 39.6 %
Share of total GDP 30.2% 31.5% 38.2%
Workers covered byndustry

Primary 85% 16.8% 74.7%
Manufacturing 1.2% 75.2% 23.6%
Construction 13.7% 35.1% 51.2%
Services and trade 2.7% 27.3% 70.0%
Transport and communication 26.4% 31.0% 42.6%
Finance and business 93% 32.6% 58.1%
Administration 90.3% 0.3% 9.3%
Education 89.7% 0.6% 9.6%
Health 73.5% 2.9% 23.6%

Notes: The table presents summary statistics for publi@nd private firms participating in the early
retirement (ER) scheme and private firms not participating in theER scheme. Public firms are identified
using NACE industry codes, whilethe identification of private firm O affiliation with the ER scheme is
through backward induction: Firms are classified as participating in the scheme if at least one employee left
the firm on ERbenefits. All dataare from the 1998 Norwegian employeremployee registers. We define total
GDP as total income receively the full population of Norwegian employees, as observed in the employer
employee registers. Industries are defined using NACE industry codes in the employamnployee register.
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Table 2. The direct effect of the reform on employment and program takep
Program Substitution

ER Employment DI Unemployment  Sck Leave
1) 2 3) 4) 5)
Panel A. Men
ITT effect 0.270™ -0.216™ -0.048™ -0.018" -0.023™
SE (0.019) (0.020) (0.014) (0.008) (0.009)
Mean 0.150 0.611 0.226 0.049 0.057
N 19596
N couples 1989
Panel B. Women
ITT effect 0.230™ -0.221™ -0.005 0.004 -0.048™
SE (0.031) (0.032) (0.026) (0.015) (0.017)
Mean 0.137 0.632 0.221 0.041 0.057
N 5936
N couples 603

Notes: This table reports reduceeform estimates of equation Q) of eligibility for early retirement (ER)
benefits on own employment and takeup of various public policies.We define treatment as being eligible
for ER benefits through prereform affiliation with a firm which later joined the ER scheme. Individuals in
the control group could only retire with public pension benefits from the age of 67 unless they switched
from a nonER firm to an ERfirm after the introduction of the reform. Our sample consists of married
individuals born between 1936 and 1941 reaching lie early retirement age of 62 in the period 1998 to
2003. Furthermore, we restrict our sample to individuals employed aged 57, and with spouses not treated
by the reform based on their prereform firm affiliation. We control for individual/couple, calendar year,
and age fixed effects. The mean is the mean of the dependent variable among age eligible individuals in the
control group. Data are from Norwegian employefemployee data, tax registers and social security registers.
Standard errors clustered at thefirm level are in parentheses* p<0.10, **p<0.05, ***p<0.01.
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Table 3. Theindirect effect of the reform onspousal employment and program takeup
Programtake-up

Employment ER DI Unemployment  Sick leave
1) 2 3) 4) 5)

Panel AFemale Spouses
ITT effect -0.041™ 0.017" 0.029" -0.012 -0.011
SE (0.014) (0.008) (0.012) (0.008) (0.010)
Mean 0.748 0.042 0.166 0.049 0.054
N 19596
N couples 1989
Panel BMale Spouses
ITT effect -0.039 0.034 0.004 -0.019 -0.034"
SE (0.029) (0.022) (0.024) (0.016) (0.016)
Mean 0.703 0.076 0.161 0.049 0.063
N 5936
N couples 603

Notes: This table reports reduceeform estimates of equation Q) of eligibility for early retirement (ER)
benefits on spousalemployment and takeup of various public policies.We define treatment as being
eligible for ER benefits through prereform affiliation with a firm which later joined the ER scheme.
Individuals in the control group could only retire with public pension berefits from the age of 67 unless
they switched from a nonrER firm to an ERfirm after the introduction of the reform. Our sample consists of
married individuals born between 1936 and 1941 reaching the early retirement age of 62 in the period
1998 to 2003. Furthermore, we restrict our sample to individuals employed aged 57, and whose spouses
are not treated by the reform based on their preeform firm affiliation. We control for individual/couple,
calendar year, and age fixed effects. The mean is the meathef dependent variable among spouses of age
eligible individuals in the control group. Data are from Norwegian employeremployee data, tax registers,
and social security registersStandard errors clustered at the firm level are in parentheseg. p<0.10, *
p<0.05, ***p<0.01.
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Table 4. The direct effect othe reform amongworkers that did not switch eligibility status
Program substitution

ER Employment DI Unemployment  Sick leave
1) 2 3) 4) 5)
Panel A. Men
ITT effect 0.4613™ -0.3348™ -0.1034™ -0.0365™ -0.0352*
SE (0.022) (0.027) (0.023) (0.012) (0.014)
Mean 0.007 0.678 0.288 0.066 0.067
N 7730
N couples 788
Panel B. Women
ITT effect 0.4008™ -0.3669™ -0.0067 -0.0032 -0.0603"
SE (0.034) (0.040) (0.037) (0.024) (0.025)
Mean 0.006 0.739 0.228 0.053 0.070
N 2696
N couples 275

Notes: This table reports reduceeform estimates of equation Q) of eligibility for early retirement (ER)
benefits on own employment and takeup of various public policies.We define treatment as being eligible
for ER benefits through prereform affiliation with a firm which later joined the ER scheme. Individuals in
the control group could only retire with public pension benefits from the age of 67 unless they switched
from a nonER firm to an ERfirm after the introduction of the reform. Our sample consists of married
individuals born between 1936 and 1941 reaching lie early retirement age of 62 in the period 1998 to
2003. Furthermore, we restrict our sample to individuals employed aged 57, and with spouses not treated
by the reform based on their prereform firm affiliation. We control for individual/couple, calendar year,
and age fixed effects. The mean is the mean of the dependent variable among age eligible individuals in the
control group. Data comes are Norwegian employeemployee data, tax registers, and social security
registers. Standard errors clustered at tte firm level are in parentheses* p<0.10, **p<0.05, ***p<0.01.
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Table 5.The indirect effect of the reform on spouses to workers thatlid not switch eligibility status
Program take-up

Employment ER DI Unemployment  Sick leave
1) 2 3) 4) 5)

Panel A. Wives
ITT effect -0.0564™ 0.0018 0.0666™ -0.0206 -0.0374
SE (0.019) (0.003) (0.020) (0.014) (0.016)
Mean 0.804 0.002 0.165 0.058 0.053
N 7730
N couples 788
Panel B. Husbands
ITT effect 0.0076 -0.0096 0.0048 -0.0053 -0.0474
SE (0.039) (0.014) (0.038) (0.026) (0.027)
Mean 0.747 0.021 0.210 0.058 0.088
N 2696
N couples 275

Notes: This table reports reducedform estimates of equation Q) of eligibility for early retirement (ER)
benefits on spousal employment and takeip of various public policies.We define treatment as being
eligible for ER benefits through prereform affiliation with a firm which later joined the ER scheme.
Individuals in the control group could only retire with public pension benefits from the age of 67 unless
they switched from a nonrER firm to an ERfirm after the introduction of the reform. Our sample consists of
married individuals born between 1936 and 1941 reachig the early retirement age of 62 in the period
1998 to 2003. Furthermore, we restrict our sample to individuals employed aged 57, and with spouses not
treated by the reform based on their prereform firm affiliation. We control for individual/couple, calendar
year, and age fixed effects. The mean is the mean of the dependent variable among age eligible individuals
in the control group. Data are from Norwegian employeremployee data, tax registers, and social security
registers. Standard errors clustered atthe firm level are in parentheses* p<0.10, **p<0.05, ***p<0.01.
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Table 6. IV estimates of the indirect effect of the reform on spousal employment and DI

Employment DI
Panel A. Female spouses
Husbandemployed 0.174*** -0.139%**
(0.033) (0.027)
Mean 0.748 0.166
N 19596
N couples 1989
Panel B. Male spouses
Wife employed 0.113 -0.037
(0.127) (0.102)
Mean 0.703 0.161
N 5936
N couples 603

Notes: The table reports 2SLS estimates of equation (2) of the effect of employment on spousal
employment and takeup of disability insurance, instrumenting employment with eligibility for early
retirement (ER). We control for individual/couple, calendar year, and agefixed effects.Eligibility for early
retirement is based onpre-reform affiliation with a firm which later joined the ER schemeThe saample is
restricted to married individuals employedaged 57 and with spouses not eligible for ER based on their @r
reform firm affiliation. The mean is the mean of the dependent variable among age eligible individuals in
the control group. Data are from Norwegian employeremployee data, tax registers, and social security
registers. Standard errors clustered at the fim level are in parentheses. #<0.10, **p<0.05, ***p<0.01.
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Section A - Additional Tables and Figures

Figure Al.Share of total household incomeor male and female spouses
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Notes: The figurereports the distribution of the share of household earnings earned by male spouses (blue)
and female spouses (red) in our sample. Our sample consists of married individuals born between 1936 and
1941 reaching the early retirement age of 62 in the period 1998 to 2003:urthermore, we restrict our
sample to individuals employed aged 57, and with spouses not treated by the reform based on their 1988
firm affiliation. Data are from Norwegian employeremployee data and tax registers.
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Figure A2: Direct effect of thereform on various social security programs, raw trends
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Notes: The figurepresentsraw trends in the take-up of disability insurance, unemployment insurance,
and paid sick leavdor men (left) and women (right) in our treatment group (solid line) andcontrol group
(dashed line) between the ages of 57 and 66 the post-reform period 1993-2007 We define treatment
as being eligible for ER benefits through preeform affiliation with a firm which later joined the ER
scheme. Individuals in the control grop could only retire with public pension benefits from the age of
67 unless they switched from a nofER firm to an ERfirm after the introduction of the reform. Our
sample consists of married individuals born between 1936 and 1941 reaching the early retireznt age
of 62 in the period 1998 to 2003. Furthermore, we restrict our sample to individuals employed aged 5°
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and with spouses not treated by the reform based on their preeform firm affiliation. The figures are
constructed using linked Norwegian employe-employee data, tax registers, and social security register:
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Figure A3. Direct effects of the reform, supplemental event study plots
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Notes: Each dot in each figure corresponds to the treatment effect at the given dgdicated on the x
axis, and the bar extending from each dot represesthe 95% confidence intervals. The dotted vertical
line denotes the age cubff at which individuals affiliated with ER firms become eligible folER and the
dashed horizontal line isat zero to facilitate interpretation of the results.. T OA OEAO x A

the worker was aged 57 as the base year, such that all estimates will be relative to thsseline. Our
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sample consists of married individuals born between 1936 and 1941 readigy the early retirement age
of 62 in the period 1998 to 2003. Furthermore, we restrict our sample to individuals employed aged 5°
and with spouses not treated by the reform based on their preeform firm affiliation. The figures are

constructed using lirked Norwegian employeremployee data, tax registers, and social security register:
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TableAl.Characteristics of men and women on various welfare programs compavéh the employed and
overall population

Overall Employed ER DI ul Sick leave
Panel A. Men
% of male pop.62-66 100 % 16 % 19 % 34 % 3% 4%
Lifetime earnings 5786 8 545 5985 3379 5530 8053

(4 592) (6515) (2 147) (2 147) (2 466) (3722)
Years of education 10.67 11.50 11.18 9.51 10.12 11.11

(3.49) (3.68) (3.30) (3.02) (3.06) (3.53)
Panel B. Women
% of female pop. 6266 100 % 13 % 15 % 43 % 2% 5%
Lifetime earnings 2750 4820 3760 1814 3104 5074

(2 228) (2 508) (1612) (1 483) (1 484) (2 037)
Years of education 9.79 10.77 10.75 9.24 9.52 10.83
(3.01) (3.33) (3.05) (2.68) (2.37) (3.33)

Notes: This table presents average characteristics (SD in parentheses) over the period 192807 of men
and women aged 62 to 66 men: 933754, N women: 951464), comparing the overall population to the
employed population and the population on various welfare programs.ifetime earningsare in 1,000 NOK
and are the sum of all earnings over the period 1962010.
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Table A2 Age of selected birth cohorts across our years observation

Year of observation

S(I)r:;rt Ow 0w Ow Ow Ow 0w 6w Om Om Om Om Om On On On
1936 57 58 59 60 61 62 63 64 65 66

1937 57 58 59 60 61 62 63 64 65 66

1938 57 58 59 60 61 62 63 64 65 66

1939 57 58 59 60 61 62 63 64 65 66

1940 57 58 59 60 61 62 63 64 65 66

1941 57 58 59 60 61 62 63 64 65 66

Notes: This table presents the birth cohorts included in our main sample, the years we have selected to
observe them, and the age of each given birth cohort in each given year of observation. All the selected birth
cohorts are eligible for standard old age retirenent at the age of 67, and for early retirement (ER) at the age
of 62 if working in an ER firm. We start following individuals from the age of 57 to select a balanced sample
with 5 years each of pre and postER-eligibility. Our sample consists of marriedindividuals reaching the
early retirement age of 62 in the period 19982003. Furthermore, we restrict our sample to individuals
employed aged 57, and with spouses not treated by the reform based on their preform firm affiliation.
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Table A3. Descriptive statistics for selected samplef women and their male spouses, according to

whether the male spouse is older / not older.

Full sample Husband not older Husband older

Mean SD Mean SD Mean SD
Women
Birth year 1938.68 1.69 1939.05 1.61 1938.56 1.70
Education (years) 10.65 2.66 11.00 2.81 10.54 2.60
Earnings (1,000 NOK) 178 91 188 92 174 91
Age gap (husbang wife) -2.43 3.65 1.65 2.66 -3.76 2.86
Male spouses
Birth year 1936.25 4.22 1940.00 3.12 1934.80 3.45
Education (years) 11.47 2.97 12.00 2.90 11.30 2.97
Earnings (1,000 NOK) 311 258 353 251 297 259
Number of couples 2462 603 1859

Notes: Thetable presents summary statistics for our selected sample of women (minus age gi
requirement), according to whether the husband is older than the wife or nofThe sample consists of
married women born between 1936 and 1941 reaching the early retirement agof 62 in the period
1998 to 2003. Furthermore, we restrict our sample to women employed when aged 57, and with ma
spouses not treated by the reform based on their preeform firm affiliation. All outcomes are measured
when the women are 57 years of agéData are from Norwegian employeemployee registers, national

education registers, and tax registers.
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Table Ad. Descriptive statistics for full and selected samples

Full Sample Selected Sample

Mean SD Mean SD
Panel A. Men and their female spouses
Men
Birth year 1938.60 1.69 1939.02 1.60
Education (years) 11.35 3.27 11.36 3.02
Earnings (1,000 NOK) 291 232 310 210
Age gap (husbang wife) 3.44 4.28 4.56 341
Female spouses
Birth year 1942.48 4.46 1943.64 3.39
Education (years) 10.52 2.64 10.49 2.37
Earnings (1,000 NOK) 165 89 184 92
Number of couples 38411 1990
PanelB. Women and their male spouses
Women
Birth year 1938.62 1.68 1939.05 1.61
Education (years) 10.27 2.67 11.00 2.81
Earnings (1,000 NOK) 162 83 188 92
Age gap (husbang wife) -3.44 3.92 1.65 2.66
Male spouses
Birth year 1935.23 4.45 1940.00 3.12
Education (years) 10.87 3.18 12.00 2.90
Earnings (1,000 NOK) 243 189 353 251
Number of couples 31970 603

Notes: Thetable presents summary statistics for thdull sample of individuals born between 1936 and
1941 with information on firm sin 1988, and for our selected sampleOur selected sample consists o
married individuals born between 1936 and 1941 reaching the early retirement age of 62 in the perio
1998 to 2003. Furthermore, we restrict our sample to individuals employed in 1988 and aged 57, ar
with spouses not treatedby the reform based on their 1988 prereform firm affiliation. All outcomes

are measured when the men or women are 57 years of age. Data are from Norwegian empley
employee registers, national education registers, and tax registers.
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Table A5. The diect effect of the reform among men, reweighted by the share of women with similar
earnings history and current income

Program Substitution

ER Employment DI Unemployment Sick Leave
1) (2) 3) 4) (©)
ITT effect 0.2799™ -0.2787™ 0.0132 0.0263 -0.0361
SE (0.041) (0.045) (0.036) (0.023) (0.029)
N 19596

Notes: This table reports reduceeform estimates of equation9q 1T &£ | AT60 Al ECEAEI EOU A&
(ER) benefits on own employment and takaip of various publicpolicies, reweighting each observation by
the share of women in our sample with similar earnings history and current income. For the reweighting
procedure, we construct 25 cells comprising each unique combination of quintiles of earnings history and
quintiles of current income observed in our sample, and weight each observation by the share of women in
his respective cellWe define treatment as being eligible for ER benefits through preeform affiliation with

a firm which later joined the ER scheme. Indiduals in the control group could only retire with public
pension benefits from the age of 67 unless they switched from a ndfR firm to an ERfirm after the
introduction of the reform. Our sample consists of married individuals born between 1936 and 1941
reaching the early retirement age of 62 in the period 1998 to 2003. Furthermore, we restrict our sample to
individuals employed aged 57, and with spouses not treated by the reform based on their preform firm
affiliation. We control for individual/couple , calendar year, and age fixed effect®ata are from Norwegian
employer-employee data, tax registers, and social security registerStandard errors clustered at the firm
level are in parentheses* p<0.10, **p<0.05, ***p<0.01.

Table A6. Indirect effect of the reform on the health of female spouses

Mortality Doctor visits Emergency room visits
ITT effect 0.018 0.074 0.014
SE (0.009) (0.154) (0.021)
Mean 0.046 3.223 0.141
N 2468
Notes:This table reports estimates fromacrosOAAOET T AT OACOAOOEITT 1T &£ 1 AT380 Al
j w2q 11 OEAEO ZAiT AT A Obpi OOAOGE EAAI OE 1 OOAT i AOGh AT 1 0OI

defined as death by 2007. Doctor and enngency room visits measured in 2007. Egibility for ER is based
on firm affiliation when aged 57. The sample is restricted to married men employed aged 57 and with female
spouses working in a norER firm when their husband was aged 5MData are from Norwegian employer
employee data, the national death register, hospital registers, and national registers used to reimburse
doctors. Standard errors clustered at the firm level are in parenthese$.p<0.10, **p<0.05, ***p<0.01.

63



Table A7. The indirect effect of the reform on spousal outcomes interacted with the withihousehold
income gap

Program take-up

Employment ER DI Unempl. Sick leave
1) 2) 3) 4) ©)
Panel A. Female spouses
ITT effect -0.034" 0.017 0.028 -0.014 -0.000
(0.016) (0.009) (0.013) (0.009) (0.010)
ITT effect inc. gap -0.000 -0.000 -0.000 0.0000 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000)
N 19060
Panel B. Male spouses
ITT effect -0.054 0.042 0.038 -0.030 -0.027
(0.031) (0.024) (0.026) (0.020) (0.017)
ITT effect inc. gap -0.000™ 0.000° 0.000™ -0.000 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000)
N 5730

Notes: This table reports reduceeform estimates from an alternativespecification of equation @) in which
we interact the main treatmentindicator "O'Qi @& O & "2® VA ® ® "Q"Q@wa v@riable measuring the
income gap between wife and husbandVe define treatment as being eligible for early retirement (ER)
benefits through pre-reform affiliation with a firm which later joined the ER scheme. Individuals in the
control group could only retire with public pension benefits from the age of 67 unless they switched from a
non-ER firm to an ERfirm after the introduction of the reform. Our sample consists of married individuals
born between 1936 and 1941 reaching the early retirement agef 62 in the period 1998 to 2003.
Furthermore, we restrict our sample to individuals employed aged 57, and with spouses not treated by the
reform based on their prereform firm affiliation. We control for individual/couple, calendar year, and age
fixed effects.Data are from Norwegian employeremployee data, tax registers, and social security registers.
Standard errors clustered at the firm level are in parenthese$.p<0.10, **p<0.05, ***p<0.01.
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Table A8. Theindirect effect of the reform on spousabutcomes interacted with the spousal age gap
Program take-up

Employment ER DI Unempl. Sick leave
(1) (2) 3) 4) 5)
Panel A. Female spouses
ITT effect -0.176™ 0.105™ 0.082™ -0.021 -0.022
(0.020) (0.016) (0.018) (0.012) (0.013)
ITT effect agegap 0.030™ -0.019™ -0.012™ 0.002 0.003
(0.003) (0.002) (0.003) (0.002) (0.002)
N 19596
Panel B. Male spouses
ITT effect -0.010™ 0.068™ 0.031 -0.031" -0.043"
(0.032) (0.026) (0.026) (0.018) (0.017)
ITT effect agegap 0.039™ -0.022* -0.018™ 0.008 0.006°
(0.006) (0.004) (0.005) (0.004) (0.003)
N 5936

Notes: This table reports reduceeform estimates from an alternative specification of equation9) in which
we interact the main treatmentindicator "O'Qi @& O & "2® VA ® Q" Q@Iwa v@riable measuring the
income gap between the man (woman) and the female (male) spous#e define treatment as being eligible
for early retirement (ER) benefits through prereform affiliation with a firm which later joined the ER
scheme. Individuals in the control group could only retire with public pension benefits from the age of 67
unless they switched from a norER firm to an ERfirm after the introduction of the reform. Our sample
consists of married individuals born between 1936 and 1941 reaching the early retirement age of 62 in the
period 1998 to 2003. Furthermore, we restrict our sample to individuals employed aged 57, and with
spouses no treated by the reform based on their prereform firm affiliation. We control for
individual/couple, calendar year, and age fixed effect®ata are from Norwegian employeremployee data,
tax registers, and social security registersStandard errors clustaed at the firm level are in parentheses.
* p<0.10, **p<0.05, ***p<0.01.
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Section B - Sample and Specification Checks

i. Sample selection checks

As discussed in Section 3 of the paper, we impose a number of restrictions on our sample
prior to performing our main analysis. Here, we investigate the sensitivity of our results to
relaxing each of these restrictions, with the results presented in Tables B1 (direct effects) and
B2 (spousal responses). Each row in each table tests a separate sample restriction. To facilitate
comparison with our main results, we include the results from our preferred specification in
row (1).

First, as discussed in Section 3, we identify treated firms based on backward induction.
This classification approach likely results in some measurement error; we will erroneously
classify some treated firms as control firms when they do not have any workers taking-up early
retirement during our analysis period. The risk of misclassifying a treated firm as a control firm
is greater the smaller the firm, and in our main analysis we, therefore, omit small firms with 10
or fewer employees. Rows (2) and (3) of Tables B1 and B2 indicate that the main findings are
robust to altering the minimum number of employees as either 5 or 15.

Second, our treatment group consists of workers in both the public and the private
sectors, while the control group consists of workers only in the private sector. As there could
be systematic differences between workers in public and private firms that are correlated with
being of ER eligible age, we re-estimate equation (9) using only individuals in the private
sector. Row (4) of Tables B1 and B2 show that our main findings are robust to imposing this
restriction. Interestingly, using the sample of only private sector workers, we also find that the
reform reduces the labor force participation of male spouses to ER-eligible women by 10.7
percentage points. However, it should be noted that here the sample size is only 319 couples.

Third, our main results are based on individuals subject to the lowest ER eligibility age
(born between 1936 and 1941). We impose this cohort restriction to facilitate interpretation of
our results. We explore the robustness of this cohort selection by including cohorts born
between 1933 and 1935, and eligible for ER from the age of 64. To perform this auxiliary
analysis, we estimate a modified version of equation (9) in which we replace the 6 "QQ O & "QQ Q0O & Q
term with a categorical time-to-eligibility variable. Specifically, instead of using the
individual’s age to construct the pre- and post-periods, we use a variable which takes a value
of 0 the year the individual reaches ER eligibility (64 or 62, depending on year of birth), -1 the
year before reaching ER eligibility, 1 the year after reaching ER eligibility, and so on. Thus,
the pre-period is when the individual is younger than the ER eligibility age and the post-period
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is when the individual is older than the ER eligibility age. As shown in Row (5) of Tables B1
and B2, our results are robust to the inclusion of additional birth cohorts. It is also worth noting
that, when more cohorts are included, the negative employment effect on male spouses to ER-
eligible women also becomes significant at conventional levels.

Fourth, as noted in Section 3 of the paper, we also restrict the sample to couples in which
the spouse is younger than the ER-eligible individual. We impose this restriction as spouses
older than the ER-eligible individuals could already have reached standard retirement age by
the time the ER-eligible individual reaches ER age. This restriction drastically reduces the
sample available to examine the effect of the reform on the male spouses of ER-eligible women,
as most husbands are older than their wives. In Row (6) of Tables B1 and B2 we relax this
restriction, allowing inclusion of spouses up to two years older than the ER-eligible individual
in the sample. Relaxing this sample restriction more than doubles the sample size available for
studying the effect of the reform on male spouses of ER-eligible women. Again, with the larger
sample size, the effect of the reform on the labor supply of male spouses of ER-eligible women
is now statistically significant at conventional levels.

Finally, a focus of this paper is to examine if the reform had an effect on the labor market
behavior and social security take-up of the spouse. To isolate this effect, we restrict our sample
to couples in which the spouse worked in a non-ER firm in 1988. The reason for this is that any
potential effect among spouses in treatment firms will be a combination of direct effects due to
early retirement eligibility and indirect effects due to interdependencies in couples’ retirement
decisions. By focusing on couples in which the spouse worked in a control firm, we eliminate
the direct effect contamination. Row (7) of Tables B1 and B2 shows that when we relax this
restriction, no significant cross-program effect is found on spousal take-up of disability
insurance. This means that the female spouses of ER-eligible men only respond to the reform

by switching into DI if they do not qualify for ER.

ii. Model specification checks

In addition to being robust to different sample selections, our main findings are also
robust to several model specification checks. Most importantly, our main findings are robust to
controlling for spousal age in different ways and to replacing individual fixed effects with firm
fixed effects and other time-invariant controls. First, as explained in Section 3, our main
specification, which includes individual and age fixed effects, cannot include spousal age fixed

effects as these would be perfectly collinear with the individual age fixed effects. However, our
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findings are robust to including both linear and quadratic controls for spousal age, something
shown in Rows (2) and (3) of Tables B3 and B4.

Second, there are some opponents of the use of individual fixed effects in settings where
the dependent variable is an absorbing state, which is the case for our main outcome variables.
Therefore, we show that our results are robust to dropping individual fixed effects from the
model. Removing individual fixed effects allows for the inclusion of spousal age fixed effects,
and in row (4) of Tables B3 and B4, we show that our results are robust to this model
specification as well. In row (5) of Tables B3 and B4, we show that our results are also robust

to including firm fixed effects and linear earnings controls.
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Table B1. Robustness of direct effect to different sample selection checks

ER Empl. DI Unempl. Sick leave
Panel A. Men
(1) Baseline 0.273™ -0.217™ -0.049™ -0.018~ -0.022~
(N=19,596) (0.019) (0.019) (0.014) (0.008) (0.009)
(2) At least 5 employees 0.296™ -0.236™ -0.050™ -0.016™ -0.021™
(N=28,854) (0.015) (0.016) (0.012) (0.006) (0.007)
(3) At least 15 employees 0.238™ -0.190™ -0.041~ -0.021* -0.022*
(N=14,672) (0.023) (0.023) (0.016) (0.008) (0.010)
(4) Private sector only 0.304™ -0.253™ -0.043™ -0.025™ -0.028™
(N=16,004) (0.022) (0.021) (0.015) (0.009) (0.009)
(5) Include cohorts born 193335 0.287™ -0.243* -0.039™ -0.019™ -0.018"
(N=24,240) (0.017) (0.017) (0.012) (0.007) (0.007)
(6) Including older spouses 0.271~ -0.217 -0.046™ -0.017" -0.021~
(N=21,589) (0.019) (0.019) (0.013) (0.007) (0.008)
(7) Including treated spouses 0.244™ -0.194™ -0.039™ 0.002 -0.011~
(N=88,387) (0.012) (0.013) (0.008) (0.004) (0.005)
Panel B. Women
(1) Baseline 0.231***  -0.225%** 0.001 0.003 -0.046***
(N=5,936) (0.030) (0.032) (0.026) (0.014) (0.016)
(2) At least 5employees 0.252 -0.239™ -0.003 0.005 -0.0271~
(N=8,039) (0.025) (0.027) (0.022) (0.012) (0.014)
(3) At least 15 employees 0.191™ -0.220™ 0.033 0.017 -0.061™
(N=4,449) (0.037) (0.039) (0.030) (0.016) (0.020)
(4) Private sector only 0.276™ -0.242™ -0.026 0.013 -0.061™
(N=3,201) (0.047) (0.044) (0.035) (0.026) (0.021)
(5) Include cohorts born 193335 0.234™ -0.223™ -0.006 0.013 -0.044™
(N=7,707) (0.026) (0.027) (0.020) (0.012) (0.014)
(6) Including older spouses 0.229™ -0.205™ -0.021 -0.004 -0.036™
(N=12,815) (0.020) (0.023) (0.018) (0.010) (0.012)
(7) Including treated spouses 0.220™ -0.196™ -0.012 0.007 -0.027
(N=23,313) (0.020) (0.019) (0.016) (0.010) (0.010)

Notes: Thistable reports reduced-form estimates of equation (9 of eligibility for early retirement (ER)
benefits on own employment and takeup of various public policies, for various alternative sample selection
criteria specified from (1) to (7). We define treatmen as being eligible for early retirement (ER) benefits
through pre-reform affiliation with a firm which later joined the ER scheme. Individuals in the control group
could only retire with public pension benefits from the age of 67 unless they switched from non-ER firm

to an ERfirm after the introduction of the reform. Our sample consists of married individuals born between
1936 and 1941 reaching the early retirement age of 62 in the period 1998 to 2003, except in specification
(5). Furthermore, we restrict our sample to individuals employed aged 57, and with spouses not treated by
the reform based on their prereform firm affiliation, except in specifications (6) and (7).We control for
individual/couple, calendar year, and age fixed effects. The mean is the mean of the dependent variable
among age eligible individuals in the control groupData are from Norwegian employeremployee data, tax
registers, and social security egisters. Standard errors clustered at the firm level are in parentheses.
* p<0.10, **p<0.05, ***p<0.01.
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Table B2. Robustness of spousal response to different sample selection checks

Empl. ER DI Unempl. Sick leave
Panel AFemale spouses
(1) Baseline -0.038™ 0.017~ 0.030" -0.011 -0.011
(N=19,596) (0.014) (0.008) (0.012) (0.008) (0.009)
(2) At least 5 employees -0.0435~  0.0193"  0.0303™ -0.0055  -0.0159"
(N=28,854) (0.011) (0.006) (0.010) (0.007) (0.008)
(3) At least 15 employees -0.0428™ 0.0143 0.0328 -0.0161 -0.0078
(N=14,672) (0.016) (0.0112) (0.014) (0.009) (0.011)
(4) Private sector only -0.0330" 0.0109 0.0285 -0.0107 -0.0137
(N=16,004) (0.015) (0.009) (0.013) (0.009) (0.010)
(5) Include cohorts born 193335 -0.0379™  0.0236™ 0.0185 -0.0098 -0.0047
(N=23,866) (0.012) (0.008) (0.011) (0.008) (0.008)
(6) Including older spouses -0.0317" 0.0141 0.0220° -0.0103 -0.0105
(N=21,589) (0.013) (0.009) (0.012) (0.008) (0.009)
(7) Including treated spouses -0.0155% 0.0126" 0.0057 -0.0031 -0.0028
(N=88,387) (0.008) (0.006) (0.007) (0.003) (0.005)
Panel BMale spouses
(1) Baseline -0.025 0.036° 0.008 -0.017 -0.026
(N=5,936) (0.029) (0.022) (0.023) (0.016) (0.016)
(2) At least 5 employees -0.0342 0.0318 0.0002 -0.0092 -0.0158
(N=8,039) (0.024) (0.018) (0.020) (0.013) (0.014)
(3) At least 15 employees -0.0082 0.0152 -0.0139 -0.0009 -0.0141
(N=4,449) (0.036) (0.029) (0.028) (0.018) (0.017)
(4) Private sector only -0.1070" 0.0668 0.0389 -0.0167 -0.0439
(N=3,201) (0.045) (0.035) (0.037) (0.027) (0.023)
(5) Include cohorts born 193335 -0.0446 0.0384~ 0.0094 -0.0177  -0.0311"
(N=7,707) (0.023) (0.018) (0.019) (0.013) (0.014)
(6) Including older spouses -0.0362°  0.0445™ -0.0110 -0.0175 -0.0018
(N=12,815) (0.020) (0.017) (0.016) (0.011) (0.011)
(7) Including treated spouses -0.0238 0.0286 0.0014 -0.0024  -0.0214~
(N=23,313) (0.020) (0.019) (0.013) (0.007) (0.009)

Notes: This table reports reduceeform estimates of equation ) of eligibility for early retirement (ER)
benefits on spousal employment and takeip of various public policies, for various alternative sample
selection criteria specified from (1) to (7).We define treatment as being eligible for early retirement (ER)
benefits through pre-reform affiliation with a firm which later joined the ER scheme. Individuals in the
control group could only retire with public pension benefits from the age of 67 unless they switched from a
non-ER firm to an ERfirm after the introduction of the reform. Our sample consists of married individuals
born between 1936 and 1941 reaching the early retirement age of 62 in the period 1998 to 2003, except in
specification (5). Furthermore, we restrict our sample to individuals employed aged 5and with spouses
not treated by the reform based on their prereform firm affiliation (except in specifications (6) and (7)).
We control for individual/couple, calendar year, and age fixed effects. The mean is the mean of the
dependent variable among ageligible individuals in the control group. Data are from Norwegian employer
employee data, tax registers, and social security registeiStandard errors clustered at the firm level are in
parentheses* p<0.10, **p<0.05, ***p<0.01.
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Table B3.Direct effect, robustness to different specification checks

ER Empl. DI Unempl. Sick leave
Panel A. Men
(1) Baseline 0.273™ -0.217™ -0.049™ -0.018~ -0.022~
(0.019) (0.019) (0.014) (0.008) (0.009)
(2) Linear control for spouse age 0.270***  -0.216***  -.048*** -.018** -.023%**
(0.019) (0.020) (0.014) (0.008) (0.009)
(3) Quadratic control for spouse age 270%** -.216%** -.048*** -.018** -.023%**
(.019) (0.020) (0.014) (0.008) (0.009)
(4) Without individual FE 270%** -.216%** -.047*** -.026%** -.026***
(0.019) (0.021) (0.018) (0.007) (0.006)
(5) Firm FEs + earnings controls 0.270***  -0.215*** -0.049***  -0.018** -0.24**
(0.020) (0.021) (0.015) (0.008) (0.009)
N 19596
Panel B. Women
(1) Baseline 0.231***  -0.225*** 0.001 0.003 -0.046**
(0.030) (0.032) (0.026) (0.014) (0.016)
(2) Linear control for spouse age 0.230***  -0.221*** -0.005 0.004 -0.048***

(0.031) (0.032) (0.026) (0.015) (0.017)
(3) Quadratic control for spouse age 0.229***  -0.221*** -0.004 0.004 -0.048***
(0.031) (0.032) (0.026) (0.015) (0.017)

(4) Without individual FE 0.230***  -0.234*** 0.008 -0.021* -0.023**
(0.031) (0.036) (0.035) (0.012) (0.010)
(5) Firm FEs + earnings controls 0.228**  -0.220*** -0.004 0.003 -0.046***
(0.032) (0.034) (0.028) (0.016) (0.017)
N 5936

Notes: Direct effect of eligibility for early retirement (ER) benefits on employment and takep of various
public policies. See Section 3 of the paper for the full baseline specification (1). In specification (2), we
include a linear control for spousal ge. In specification (3), we include a quadratic control for spousal age.
In specification (4), we drop the individual fixed effects (FE) from the baseline specification and include
spousal age FE instead. Specification (5) adds firm FE and linear contrisindividual and spousal earnings
at age 57 to specification (4)We define treatment as being eligible for ER benefits through preeform
affiliation with a firm which later joined the ER scheme. Individuals in the control group could only retire
with public pension benefits from the age of 67 unless they switched from a ndtR firm to an ERfirm after
the introduction of the reform. Our sample consists of married individuals born between 1936 and 1941
reaching the early retirement age of 62 in the pedd 1998 to 2003. Furthermore, we restrict our sample to
individuals employed aged 57, and with spouses not treated by the reform based on their preform firm
affiliation. Data are from Norwegian employeremployee data, tax registers, and social securitggisters.
Standard errors clustered at the firm level are in parenthese$.p<0.10, **p<0.05, ***p<0.01.
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Table B4. Spousal response, robustness to different specification checks

Empl. ER DI Unempl. Sick leave
Panel AFemale spouses
(1) Baseline -0.038™ 0.017~ 0.030" -0.011 -0.011
(0.014) (0.008) (0.012) (0.008) (0.009)
(2) Linear control for spouse age -0.041***  0.017** 0.029** -0.012 -0.011
(0.014) (0.008) (0.012) (0.008) (0.010)
(3) Quadratic control for spouse age -0.038*** 0.016* 0.028** -0.012 -0.010
(0.013) (0.008) (0.012) (0.008) (0.010)
(4) Without individual FE -0.042~ 0.018~ 0.030° -0.004 0.005
(0.017) (0.008) (0.017) (0.008) (0.006)
(5) Firm FEs + earnings controls -0.041™ 0.018" 0.029" -0.013 -0.010
(0.020) (0.021) (0.015) (0.008) (0.009)
N 19596
Panel BMale spouses
(1) Baseline -0.025 0.036 0.008 -0.017 -0.026
(0.029) (0.022) (0.023) (0.016) (0.016)
(2) Linear control for spouse age -0.039 0.034 0.004 -0.019 -0.034
(0.029) (0.022) (0.024) (0.016) (0.016)
(3) Quadratic control for spouse age -0.032 0.030 0.001 -0.019 -0.033"
(0.028) (0.022) (0.023) (0.016) (0.016)
(4) Without individual FE -0.032 0.032 -0.002 0.001 -0.018
(0.032) (0.022) (0.029) (0.015) (0.011)
(5) Firm FEs + earnings controls -0.035 0.032 0.001 -0.019 -0.032
(0.030) (0.023) (0.025) (0.017) (0.017)
N 5936

Notes: Spousal response teligibility for early retirement (ER) benefits on employment and takeup of
various public policies.See Section 3 of the paper for the full baseline specification (1). In specification (2),
we include a linear control for spousal age. In specification (3), we include a quadratic control fqpausal
age. In specification (4), we drop the individual fixed effects (FE) from the baseline specification and include
spousal age FE instead. Specification (5) adds firm FE and linear controls for worker and spousal earnings
at age 57 to specification (3 We define treatment as being eligible for ER benefits through preeform
affiliation with a firm which later joined the ER scheme. Individuals in the control group could only retire
with public pension benefits from the age of 67 unless they switcheddm a nonER firm to an ERfirm after
the introduction of the reform. Our sample consists of married individuals born between 1936 and 1941
reaching the early retirement age of 62 in the period 1998 to 2003. Furthermore, we restrict our sample to
individual s employed aged 57, and with spouses not treated by the reform based on their geform firm
affiliation. Data are from Norwegian employeremployee data, tax registers and social security registers.
Standard errors clustered at the firm level are in paretheses.* p<0.10, **p<0.05, ***p<0.01.
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Section C - Placebo Test

One potential concern associated with our results is that individuals (and their spouses)
affiliated with ER firms in 1988 are systematically more likely to leave the labor force early
than individuals (and their spouses) who were not affiliated with ER firms in 1988. While the
raw data plots (Figures 2 and 6) as well as the nonparametric event studies (Figures 4 and 5)
provide evidence against this concern, in this section we probe the data further and examine
this concern in more detail using a placebo test.

Our placebo test consists of estimating a modified version of equation (10) on a set of
younger cohorts born between 1946 and 1951 unaffected by the reform. Our period of
observation is from 1993 to 2007, and all our sample selection criteria remain the same. The
only difference from equation (10) as described in Section 3, is that we re-specify the age
dummies to wN T Yp v @ where a represents the age of the individual. If the “ to “
estimates are economically small and not statistically significantly different from zero, that
implies that there are no secular trends across treatment and control groups that are driving our
results. On the other hand, if ER-eligible individuals (and their spouses) are more likely to exit
the labor market early, then the “ to “  estimates should be negative and statistically
significant in our placebo set-up. Figure C1 illustrates the results of this exercise. Looking
across subfigures A through D, all estimates of “ are economically small and none is
statistically significant. The results from this placebo test provide additional support for our

identifying assumption.
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Figure C1: Placebo test on employment and disability insurance takep
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as the base year,gch that all estimates will be relative to thisbaseline We define treatment as pre
reform affiliation with a firm which later joined the ER scheme. Individuals in the control group can only
retire with public pension benefits from the age of 67 unless thy switched from a noRER firm to an ER
firm after the introduction of the reform. Our sample consists of married individuals born between 194¢
and 1951 reaching the age of 52 in the period 1998 to 2003. Furthermore, we restrict our sample
individuals employed aged 47, and with spouses not treated by the reform based on their preform
firm affiliation. The figures are constructed using linked Norwegian employeemployee data, tax

registers, and social security registers.
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