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Abstract

This essay estimates the causal effect of postponing retirement on a wide range of health
outcomes using Swedish administrative data on cause-specific mortality, hospital-
izations and drug prescriptions. Exogenous variation in retirement timing comes from a
reform which raised the age at which broad categories of Swedish local government
workers were entitled to retire with full pension benefits from 63 to 65. Instrumental
variable estimation results show no evidence that postponing retirement impacts
mortality or health care utilization.
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1 Introduction

Many countries have responded to increasing life expectancy by raising retirement age
thresholds while others have announced future increases.” The key rationale for such
reforms is to improve the fiscal stability of pension systems through increased labor
force participation rates among older workers. However, critics argue that the positive
consequences must be weighed against the potential adverse effects of working longer
on health. If workers are unable to work until the raised retirement age or if their health
deteriorates at faster rate due to continued work, the fiscal burden might simply be
shifted from the pension system to other parts of the welfare system. Understanding the
health effects of retirement age increases, in conjunction with longer working lives, is
therefore a crucial issue in pension policy design.

Empirically investigating the causal effects of retirement on health is a difficult task
because the retirement decision is endogenous to health. Workers in good health are
more likely to retire late, meaning that the simple correlation between health and
retirement is likely to be negative. To properly assess the effect of retirement itself on
health we need independent variation in retirement timing. The most credible approach
Is to use quasi-experimental variation in retirement induced by some policy change.
While a number of studies have used variation from reforms that make early retirement
more attractive, the evidence from reforms that promote longer working lives is
surprisingly scarce.’> The general result from studies that look at reforms promoting
early retirement suggests that increasing the retirement age would contribute to
deterioration in population health.® However, such generalizations may be misleading if
the potential effects of a change in the actual retirement age due to an increase in the
retirement age are different from the corresponding effect that follows from lowering
the earliest eligibility age. Early retirement reforms often contain elements of
involuntary retirement, which makes it difficult to separate the potential effects of the
reform itself from those of a change in the actual retirement age. They also target select

groups of workers in industries or occupations in need of re-structuring.

! See e.g. Feldstein and Siebert (2009) and Holzmann (2005) for a discussion of recent pension reforms around the
world and Andersen et al. (2014) for a focus on the Nordic countries.

2 Atalay and Barrett (2014a) exploit variation across birth cohorts in the eligibility age for women from the Australian
1993 Age Pension reform and find that retirement has a positive impact on health. Lalive and Staubli (2015) find no
strong evidence of an effect on mortality from a Swiss reform that raised women's full retirement age from 62 to 64.

% Coe and Lindeboom (2008) and Bloemen et al. (2013) find that (early) retirement is associated with an
improvement in well-being. An exception is Kuhn et al. (2010), who find that access to more generous early
retirement rules increased mortality among male blue-collar workers in Austria.
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This paper uses exogenous variation in retirement timing that comes from a large
reform that increased the normal retirement age (NRA) from 63 to 65 for Swedish local
government workers to assess the physical and mental health effects of postponing
retirement. Prior to year 2000, these workers could retire at age 63 with full pension
benefits and an average replacement rate of 73 percent. As of 2000, those born before
1938 could continue to retire under the old rules, but those born in or later than 1938
had to work until the age of 65 to claim a full benefit. The new rules incentivized these
workers to retire later as each month of retirement before age 65 implied a benefit
reduction of 0.4 percent. The reform caused a remarkable shift in the retirement
distribution, increasing the actual retirement age by more than 4.5 months. | estimate
the health effects of postponing retirement in an Instrumental Variable (IV) framework,
where retirement is instrumented by several interaction terms between being born in
1938 or later and working in the local government sector. Because there were very few
men in the affected worker categories, the analysis focuses exclusively on women. The
control group is made up of female private sector workers of similar age. These workers
experienced no major change in retirement incentives during the period of study and are
similar to the local government workers along several background covariates.

| study health outcomes up to 11 years after the implementation of the reform using
detailed Swedish administrative data on health care utilization and mortality. | study
two major types of health care utilization: consumption of prescription drugs and
hospitalizations. The drug register contains the universe of prescription drug purchases
with information on the exact substance, the defined daily dose (DDD) and the date the
drug was prescribed. The hospitalization data contains information about the arrival and
discharge date and diagnoses codes for each hospitalization event at Swedish hospitals.
The health data are then merged to administrative data on individual demographics and
labor market status.

Access to cause-specific data on mortality and health care utilization is valuable
because retirement has been shown to be empirically related to various aspects of both
physical and mental health. |1 examine several medical causes for health care and
mortality based on their known relationship with retirement in the previous medical and

health-economic literature.
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As for physical health, I first look at the relationship between retirement and diseases
of the circulatory system. These conditions can be related to stress and are often caused
by correctable health-related behavior, such as an unhealthy diet, lack of exercise, being
overweight and smoking. | complement this analysis by examining health events that
are directly related to alcohol and tobacco consumption as well as type 2 diabetes.
Previous studies have produced mixed results. Retirement has been shown to increase
the risk of both heart disease (Behncke, 2012), stroke (Moon et al., 2012), obesity
(Godard, 2016) and diabetes (Dave et al., 2008). In contrast, Bloemen et al. (2013) and
Hallberg et al. (2015) report that retirement reduces the risk of heart-related mortality,
and Insler (2014) shows that the observed beneficial influence of retirement on health
could be explained by a reduction in smoking. Next, | study diseases of the
musculoskeletal system and the consumption of analgesic drugs (painkillers) to
investigate whether postponing retirement has an effect on physical body functions. The
results in the literature are again mixed. Behncke (2012) and Dave et al. (2008) find that
retirement increases difficulties in mobility and physical activities. Atalay and Barrett
(2014a), on the other hand, report that retirement is associated with a reduction in back
pain and disc disorders.

That research finds mixed results reflects the underlying theoretical ambiguity about
the sign of the effect. On the one hand, new retirees may lose some incentive to invest
in their health, as their income is no longer dependent on health. Retirement might also
lead to a general decline in physical activity if work constitutes the primary form of
exercise. On the other hand, retirees have more leisure time with which to engage in
physical activity or healthier diets, and are also relieved from work-related physical
strain.

The net effect of retirement on mental health is also difficult to predict. Retirement
might have a positive impact on mental health through increased sleep duration (Eibich,
2015; Vahtera et al., 2009) and diminished work stress (Midanik et al., 1995) but could
also increase social isolation and depression (Borsch-Supan and Schuth, 2010; Dave et
al., 2008; Heller-Sahlgren, 2016; Szinovacz and Davey, 2004). | study the effects of
working longer on the consumption of mental health drugs with a particular focus on

drugs that treat depression, anxiety and sleeping disorders.
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Results from the IV analysis are reported separately for drug prescriptions, hospital
admissions and mortality. I document no effect on the probability of being prescribed a
non-zero quantity of drugs, nor on total drug consumption. There is also no effect on the
probability of being hospitalized due to any cause, nor on the number of days spent in
hospital. Moreover, tracking mortality up to year 2011 (age 76 for the oldest cohort), |
fail to reject the null hypothesis of no causal effect of working longer on mortality. The
coefficients are relatively precisely estimated, which allows me to bound the effect sizes
to a narrow range around zero. The main results are supported by several robustness
tests.

There are some exceptions to the overall pattern of null results. First, | find
suggestive evidence that postponing retirement causes a reduction in the number of
prescribed packages of drugs that treat anxiety. Because there is no corresponding effect
for the extensive margin, this suggests that postponing retirement might alleviate short-
term anxiety and depressive symptoms among elderly with pre-existing mental health
issues. | also find that postponing retirement reduces the likelihood of being treated for
diabetes and diseases of the circulatory system. These results are, however, not robust to
model specification and outcome measurement and should therefore be interpreted with
caution.

The identification strategy rests on the assumption that there is no link between
retirement age and health arising from the interaction of time and treatment status, as
this would violate the parallel trends assumption. | explore the validity of this
assumption by comparing pre-reform trends in mortality and health care utilization
between the treatment and control group. Most health outcomes develop similarly prior
to the reform, but there are a few exceptions. Hence, we cannot rule out the existence of
different time-trends that mask a causal relationship between retirement and health, but
the evidence that justifies the parallel trends assumption is relatively strong.

Although the empirical framework is based on Swedish public sector workers, the
results should be of more general interest. First, the worker categories that were affected
by the reform are characterized by demanding work environment and relatively high
rates of sickness absence, including personal care workers, nursing professionals,
cleaners and restaurant service workers. The focus on low- to medium-paid public

sector jobs is relevant from a policy perspective since various discussions of increasing
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the retirement age thresholds deal primarily with the concern that such increases could
adversely affect individuals in low-skilled jobs. Second, since retirees have equal access
to publicly provided health service and medical care as employed individuals, the
estimates are likely to capture the direct effect of working longer on health care
utilization and mortality, rather than indirect effects, such as access to health insurance.
The effects are also unlikely to operate through a loss of income as the long-run effect
of the reform on disposable income is small. Finally, health care utilization is arguably
the most important health dimension in estimating the fiscal impact of reforms that
promote longer working lives. In 2014, individuals aged 65 and over comprised 20
percent of the Swedish population, but they accounted for 40 percent of total drug
prescriptions and 47 percent of all patient discharges from public hospitals
(Socialstyrelsen, 2015a, 2015b). There is a risk that the utilization of health care might
reflect other factors than the need for health care, such as ability to pay and patient
proximity to the medical center. However, the study of outcomes severe enough to
require hospital inpatient care or that lead to death should diminish this risk.

The remaining part of the paper is organized as follows. Section 2 discusses the
previous literature; Section 3 discusses the details of the reform; Section 4 describes the
data; Section 5 outlines the econometric framework; Sections 6 and 7 present first and
second-stage results, respectively; Section 8 presents additional results; and Section 9

concludes.

2 Previous literature

This paper relates more broadly to a literature that tries to estimate the causal effect of
retirement on health. To get a picture of the results in this literature, Table A2 gives a
brief summary of the empirical methods and key findings of 25 selected articles in the
health-economic literature. Two of these studies report zero effects of retirement.
Thirteen studies report that retirement has a positive effect on health, whereas the
remaining ten conclude that retirement is in fact associated with a decline in health.
Even though these papers differ along several important dimensions, such as the
population being studied, health outcomes and empirical methodology, these contrasting
results are also likely to stem from the lack of convincing empirical strategies to deal

with endogenous selection into retirement.
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The most frequently used instrument is age-specific retirement incentives, such as
early retirement windows or eligibility age-thresholds. This strategy has been used both
in cross-country studies (e.g Coe and Zamarro (2011); Heller-Sahlgren (2016);
Mazzonna and Peracchi (2012); Rohwedder and Willis (2010); Sahlgren (2012)) and in
within-country studies (e.g. Behncke (2012); Bonsang et al. (2012); Bound and
Waidmann (2007); Gorry et al. (2015); Neuman (2008)). The identifying assumption is
that the instruments affect health only indirectly through their effects on the age of
retirement. This is a strong assumption for several reasons. First, workers who
anticipate that there are financial incentives to retire at a certain age may adjust their
behavior before retirement (Coe and Lindeboom, 2008). Second, absent any behavioral
response, workers who are subject to different retirement rules may differ with respect
to unobserved variables (Kuhn et al., 2010). For example, individuals with a bad latent
health state might be more likely to choose jobs where they can retire early. Third,
reaching the eligibility age or the normal retirement age may have a direct impact on
health if it is considered a milestone in a person's life (Behncke, 2012).

Researchers have turned to reform-based variation in retirement timing to deal with
these issues. Comparing individuals affected by a reform to individuals who are not
means that we do not have to worry about the underlying reasons why individuals chose
their respective occupation in the first place. This approach also overcomes the issue of
individuals adjusting their behavior before retiring, provided that the reform is not fully
anticipated by the individuals. The reform studied in this paper was announced only one
year prior to its implementation, therefore giving workers little opportunity to increase
their retirement income in ways other than retiring later.

A crucial assumption for the reform-based approach is that the reform is exogenous
with respect to individuals' health status, i.e. that the reform affects health only through
retirement. This assumption might be violated if the reform impacts health before
individuals retire. For example, Grip et al. (2012) show that the mental health of Dutch
public sector workers deteriorated as a result of a substantial reduction in their pension
rights. In the context of this paper, raising the normal retirement age with short notice
might have been perceived as unfair, which may have impacted (mental) health
negatively. However, this possibility is unlikely to pose a problem for this study

because of the strong norm of retiring at the age of 65 that prevailed in Sweden at the
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time. The new retirement age for the affected workers was already the normal
retirement age in all other occupational pension plans, both in the public and private
sector. This should have played down feelings of disappointment and frustration among

the affected local government workers.

3 The occupational pension system

3.1 Retirement benefits in Sweden

Sweden's pension system has two main pillars, a universal public pension system and an
occupational pension system. Swedish retirees generally receive most of their pension
income from the public pension system, but the occupational pension system is an
important complement. The occupational pension system consists of a number of
different pension plans that are negotiated at the union-level and cover large groups of
workers. In fact, the four largest agreement-based occupational pension plans cover
around 90 percent of the total work force. These include the pension plan for blue-collar
private sector workers, white-collar private sector workers, local government workers
and state-level government workers, respectively. The focus of this study is the pension
plan for local government workers. The control group is made up of private sector
workers. For the cohorts being studied, i.e. 1935 to 1942, there were no major changes
in the private sector pension plans and they all faced a normal retirement age of 65.*

3.2 The occupational pension reform for local government workers
The pre-reform occupational pension plan for local government workers, called PA-KL,

covered local government workers born before January 1, 1938. PA-KL was defined
benefit and directly coordinated with the public pension system. PA-KL stipulated that
the sum of the annual occupational pension benefit and the public pension benefit
should amount to a certain fraction of the individual's pre-retirement income. The
occupational pension would always pay out the residual amount net of the public
pension benefit to reach a certain replacement rate. In year 2000, the gross replacement

rate amounted to 73 percent for a female local government employee with an average

* There are two large occupational pension plans in the private sector: one for blue-collar workers (SAF-LO) and one
for white-collar workers (ITP). The ITP plan was mainly defined benefit and the same rules applied to all birth
cohorts studied in this paper. The SAF-LO plan, on the other hand, is a pure defined contribution scheme. The
implementation of the SAF-LO plan in 1996 implied that blue-collar workers born between 1932 and 1967 were
subject to special transitional rules. However, cross-cohort differences in retirement incentives are minor because of
the long transition period. See Hagen (2013) for a more detailed description of these pension plans.
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wage rate who retired at the age of 63. If the public pension accounted for 60 percent,
the occupational pension benefit would amount to 13 percent of her qualifying income.
Thus, local government workers only needed to know about the gross replacement rates
to get a full picture of their retirement income.®

In the pre-reform pension plan, retirement was mandatory for everyone at the age of
65 unless the employer offered a prolongation. However, the age at which full or
unreduced retirement benefits could be withdrawn, i.e. the normal retirement age
(NRA), was different for different occupations. The NRA was either 63 or 65. Early
withdrawals could be made from the age of 60, but the penalty rate at a given claiming
age, i.e. the reduction in the gross replacement rate, was different depending on what
NRA the worker faced. Here, | focus on workers who had a NRA of 63.

Workers who faced a NRA of 63 could retire at this age with a full benefit. The
benefit was not actuarially increased for claims made after 63, which means they had
little incentive to work past this age. Selin (2012) shows that these workers lost SEK
169,000 (USD 1 = SEK 7.2 in 2010) in pension wealth from continuing working an
additional year after turning 63. Broad categories of workers had a NRA of 63,
including personal care workers, nurses, pre-school teachers, restaurant service workers
and cleaners.

In 1998 a new agreement, PFA98, was signed for Swedish local government
workers. The most important change was that the NRA was set to 65 for all local
government workers. This was achieved by introducing equal early retirement penalty
rates for all occupations. The new penalty rates implied that the pension was reduced by
0.4 percent per month of retirement before age 65. Rather than receiving a full benefit,
retiring at age 63 as compared to 65 now implied a substantial benefit reduction of 9.6
percent (0.4x12x2=9.6).

The reform implied two additional changes to the pension plan. First, there was a
partial shift from defined benefit to defined contribution. For earnings below the ceiling
of 7.5 increased price base amounts, the pension was entirely defined contribution.® The
contribution differed slightly over time and also between employers and type of tenure,
but centered on 3.4 — 3.5 percent for wage portions below the income ceiling and 1 —
1.1 percent for earnings above. Individuals with earnings above the ceiling got an

% Selin (2012) has used this reform to study spousal spillover effects on retirement behavior.
® One increased price base amount equaled SEK 43,300 in 2010.

10 IFAU — What are the health effects of postponing retirement? An instrumental variable approach



additional defined benefit pension.” The individual could always increase her pension
wealth by postponing retirement until the age when she was obliged to retire or until no
more pension rights could be earned. Second, the occupational pension was not residual
to the public pension anymore, but paid out as a separate entity. Workers in the new
plan were thus directly exposed to the early retirement penalty rates in the public
pension system.®

The new PFA98 agreement came into effect on January 1, 2000 for those born in
1938 or later. Those born in 1937 and earlier were completely unaffected by the
occupational reform and would still be covered by the old plan. The reform was
implemented rather quickly and without much media coverage.® The purpose of the
reform was to harmonize rules across all worker categories in the local government
sector and to adjust rules to the new defined contribution structure.

While the reform substantially increased the incentives to postpone retirement
beyond the age of 63, it did not change the stock of already accumulated occupational
pension wealth. The reason for this was a transition rule that would compensate workers
in post-reform cohorts for potential benefit reductions due to the new rules. The pension
wealth earned up to December 31, 1997 was converted into a life annuity that
corresponded to the annual pension benefit that the individual would have received if
she had retired by that date. Pension rights earned after this date were accredited the
new pension plan. If the resulting pension from these two components was lower than
the corresponding pension in the absence of a reform, workers received the difference
from the employer. As a result, the pension wealth at age 65 was more or less
unchanged for the transition cohorts. Importantly, workers who retired before 65 were
not eligible for this compensation, which implies that the most important effect of the
reform was to raise the NRA from 63 to 65 for workers who had a NRA of 63 in the
pre-reform pension plan.

It should be noted that the first post-reform cohort in the empirical analysis, i.e. those

born in 1938, are also the first cohort to participate in the new public pension system.

" This defined benefit component amounted to 62.5 percent of earnings between 7.5 and 20 base amounts and 31.25
percent between 20 and 30 base amounts.

® The monthly penalty rate in the public pension system was 0.5 percent.

® Selin (2012) reports that a search in the online press archive Presstext, which covers the biggest daily newspapers in
Sweden, reveals that the first article mentioning PFA98 is written in the fall of year 2000. Low media coverage,
however, does not rule out the possibility that the reform may have become known among the affected individuals
through unions informing or word-of-mouth information.
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The 1938 cohort receives one-fifth of its benefit from the new system and four-fifths
from the old system. Each cohort then increases its participation in the new system by
1/20, so that those born in 1954 will participate only in the new system (Hagen, 2013).
Benefits from the new system were paid out for the first time in 2001, three years after
it was legislated. The transition rules apply to all individuals born after 1937 and are
controlled for in the empirical analysis by including cohort fixed-effects in the

regression model.

4 Data

4.1 Data on retirements

Individual demographics and labor market information is collected and maintained by
Statistics Sweden. The Longitudinal Database on Education, Income and Employment
(LOUISE) provides demographic and socioeconomic information. The data covers the
entire Swedish population between 16 and 65 during the period 1987-2000, and
individuals aged 16 to 74 between 2001 and 2010. The population of interest is local
government workers whose NRA was increased from 63 to 65 in 2000. The main
sample analyzed is composed of individuals born between 1935 and 1942. Those born
in 1938 were the first ones to be affected by the new rules. The control group is made
up of private sector workers in the same birth cohorts. The private sector workers faced
a normal retirement age of 65 both before and after the local government pension
reform.

Importantly, there is information in the data which allows me to distinguish these
workers from other workers in the local government sector who had a NRA of 65 both
before and after the reform. I use the Swedish Standard Classification of Occupations
(SSYK-96) to identify workers in occupations who had a NRA of 63.%? Individuals who
are observed working in any of these occupations between ages 61 and 63 are included
in the treatment group. | identify workers with a NRA of 65 in the same way. If an
individual is observed working in both occupation categories, | use the most recent
observation to determine the NRA. SSYK codes are available from 1996, which means

that those born in 1935 are the oldest cohort for whom occupation status is known at

19 standard for svensk yrkesklassificering (SSYK-96). SSYK-96 is based on the International Standard Classification
of Occupations (ISCO-88).
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age 61." I define someone as working in the private sector if she has not been
employed in the public sector between ages 61-63. It is more difficult to determine
private sector affiliation from the data. The data which contain the SSYK codes only
contain a small representative sample of private sectors workers (around 23 percent). In
contrast, the universe of public sector workers is included in this data.

I make four restrictions to the sample of local government and private sector workers
born between 1935 and 1942. First, because the affected worker categories in the local
government sector were dominated by women, male workers are excluded from the
analysis. In fact, only 3 percent of these workers are men. Second, | restrict the analysis
to individuals registered as employed for 12 full months in the year of their 61st
birthday. This restriction is done for two reasons. First, it excludes individuals who
exited the labor force early and whose retirement decision is unlikely to have been
affected much by the reform. Second, it ensures that | observe at least one SSYK code
for each local government worker. In order for the SSYK code to be reported, the
individual must be employed during the "reference month”, which typically occurs at
the end of the year. In effect, this restriction implies that the first month in which
individuals are allowed to retire is the month in which they turn 62. Third, | restrict the
sample to individuals who have five years of consecutive employment prior to age 61
(at any work place).* Finally, 1 also exclude individuals who are registered as self-
employed at some point between ages 61 and 63. The final sample consists of 133,026
individuals of whom 57,415 are local government workers.

Table 1 reports the distribution of workers in the most numerous worker categories,
and the corresponding SSYK codes, in the treatment and control group, respectively.
The majority of the treatment group work within personal care. These include child-care
workers, assistant nurses, home-based personal care assistants and dental nurses. Other
important worker categories in the treatment group are restaurant service workers,
nursing professionals and cleaners. The number of worker categories in the control
group is larger since it includes both blue-collar and white-collar workers in the private

sector. The most numerous worker categories in the control group are blue-collar jobs,

111t is not possible to determine the NRA for all local government workers. The NRA cannot be determined for
SSYK codes that map simultaneously to occupations with different NRAs. For example, pre-school teachers and
after-school teachers have the same SSYK code (3310), but different NRAs. | therefore restrict the treatment group to
workers in occupations where the SSYK code maps exclusively to a NRA of 63.

12 An individual with an employer record in year ¢ is defined as employed.
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including salespersons, plant and machine operators, manufacturing laborers and craft
workers. White-collar workers are foremost represented in the categories "other
associate professionals”, "professionals™ while “clerks" include both. Three of the
treatment group occupations are found in the control group, too (personal care-related

workers, restaurant service workers, and helpers and cleaners).

Table 1. Occupations in the treatment and control group

Treatment group (local government) Control group (private sector)
Occupation SSYK-96 Occupation SSYK-96
Personal care & related workers (64%) 513 Salespersons (31%) 52
Restaurant service, housekeeping (15%) 512,913 Plant & machine operators (15%) 8
Nursing & midwifery professionals (13%) 223, 323 Clerks (16%) 4
Helpers & cleaners (8%) 912 Manufacturing laborers (6%) 932
Physiotherapists (<1%) 5141 Helpers & cleaners (9%) 912
Hairdressers (<1%) 3226 Craft & related trade workers (6%) 7

Restaurant service, housekeeping (7%) 512,913
Other associate professionals (3%) 34
Personal care & related workers (3%) 513
Professionals (2%) 2

Note: The first column reports the occupations in the local government sector that had a NRA of 63 before the reform
(the treatment group). The third column reports the most common private sector occupations (the control group). The
corresponding SSYK codes are listed in the second and fourth columns, respectively. The share of workers in each
occupation is reported in parentheses. A worker is classified into an occupation if she is observed working in that
occupation at any time between ages 61-63. The occupations are therefore not mutually exclusive. SSYK codes are
only available for a representative sample of the private sector workers. The shares in this group are adjusted for
sampling probabilities.

The retirement definition reflects the month in which an individual retires completely
from the work force. This definition uses records of employment spells, which are
obtained from the Register-Based Labor Market Statistics (RAMS). The information in
RAMS is based on reports that all employers submit to the Swedish Tax Agency. For
each employee, the employer must report how much wages and benefits have been paid
out, how much taxes have been drawn and, most importantly, during which months the
employee has been employed at the firm. This information allows me to infer in what
month and year an individual exits the labor market. The decision to retire is equated
with the month in which the individual's last employer reports the employment contract
to be officially ended. The outcome variable in the first-stage analysis on the retirement

effects of the reform is defined as the number of months an individual is registered as
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employed between ages 62 and 68. The upper limit of age 68 is chosen because it is the

oldest age to which the youngest cohort can be tracked.™

4.2 Data on health care utilization and mortality
I study mortality outcomes and two major types of health care utilization: hospital-

lizations and consumption of prescription drugs. Three register based data sources are
used for this purpose.

The analyses of drug prescriptions are based on data from the Prescription Drug
Register, which contains information about all over-the-counter sales of prescribed
medical drugs between 2005 and 2009. For each occasion when a prescription drug was
bought, the data contains detailed information about the Anatomical Therapeutic
Chemical (ATC) code of the drug, and the number of defined daily doses (DDDs)
purchased over the entire period. The analysis of mortality is based on information from
the Cause of Death Register. Causes of death are classified using the International
Classification of Diseases (ICD). Hospitalizations are studied using information about
inpatient care available in the National Patient Register.'* For each hospitalization
event, the register has information about the arrival and discharge date, and diagnoses
codes in ICD format. Inpatient records exist from 1964 to 2010, while the mortality data
ends in 2011.

The analysis focuses on the extensive and the intensive margins of health care
utilization. For the extensive margin, | define a set of binary outcome variables that
equal 1 if the individual consumes a non-zero quantity of drugs or is hospitalized for at
least one night during a pre-specified time period. The intensive margin outcome
variables for drug prescriptions are given by the product of the DDD per package and
the number of prescribed packages, summed over the years 2005-2009 for each
individual. Since DDDs are not directly comparable across drug types, | complement
this analysis by looking only at the prescribed number of packages. Information on the

number of days spent in hospital is used to construct intensive margin outcomes for

13 The employer records have been used in the Swedish context by Laun (2012). She studies the retirement effects of
two age-targeted tax credits in 2007 using the number of remunerated months at age 65. Kreiner et al. (2014) use
monthly payroll data on wages and salaries to study year-end tax planning in Denmark. A similar definition of
retirement is also used in the Austrian context by Kuhn et al. (2010) and Manoli and Weber (2014).

1% Information on hospital admissions is provided by the National Board of Health and Welfare and covers all
inpatient medical contacts at public hospitals from 1987 through 1996. From 1997 onward, the register also includes
privately operated health care. Before 1997, virtually all medical care in Sweden was performed by public agents
(Hallberg et al., 2015)
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inpatient care. The intensive margin adds important variation to the quantity of
consumed health care, especially for individuals with previous records of health care
utilization.

Because the different health registers cover different years, the pre-specified time
period over which health outcomes are defined will vary across the type of health event.
The mortality data ends in 2011, which means that the maximum age up to which all
cohorts can be tracked is 69. The outcome variable is thus set equal to 1 if the individual
died before reaching this age. To make use of all the data at hand, | also look at
mortality by year 2011. In a similar fashion, the hospitalization outcomes are either
based on an individual's hospital admissions between ages 65 and 68 or between age 65
and year 2010. The latter time period implies that the length of the follow-up period
decreases with the year of birth of the individual. Age 65 is chosen as the lower age
limit because our primary interest lies in estimating the effects on health care utilization
after the individual is retired. Finally, all drug outcomes are based on prescriptions
made between 2005 and 20009.

| adopt a framework used by Cesarini et al. (2015) to classify mortality and health
care utilization events into a number of relevant medical causes. Specifically, | examine
deaths and health care utilization events into two cause categories: common causes and
hypotheses-based causes. The common causes are cancer, respiratory disease, diseases
of the circulatory system and other. The hypotheses-based causes are chosen based on
their appearance in previous economic and medical literature on the association between
retirement and health. These include ischemic heart disease, hypertension,
cerebrovascular disease’®, musculoskeletal disease, alcohol and tobacco consumption,
injury and type 2 diabetes. While the common causes are the same, Cesarini et al.
(2015) choose the hypotheses-based causes based on their known relationship with
wealth rather than retirement.

Mortalities and hospital admissions are readily classified into each of these causes
using the ICD codes. Only primary diagnoses are used to classify hospital admissions
and deaths into one of the common causes. These are therefore mutually exclusive. In
the hypotheses-based causes, the cause-of-death or hospitalization variable is set equal

to 1 if the condition matches at least one of the (first five) listed diagnosis codes on the

15 Cerebrovascular disease refers to a group of conditions that affect the circulation of blood to the brain, causing
limited or no blood flow to affected areas of the brain. This is commonly a stroke.
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discharge record or the death certificate. All codes are included because some of the
hypotheses-based causes are rarely listed as the primary cause of death or primary
diagnosis.

I use the ATC codes to classify prescription drugs into categories that closely
resemble the common causes and hypotheses-based causes.'® The prescription data is
also used to define a number of (hypotheses-based) mental illnesses. These include
depression, psychosis, anxiety, sleeping disorders and Parkinson. Table Al describes
the aggregation of ATC and ICD codes for each cause.

A concern with using health care data is that the utilization of health care might
reflect other factors than the need for health care (Doorslaer et al., 2004; VVan Doorslaer
et al., 2000). One such factor is ability to pay. In principle, receiving care must not be
influenced by the ability to pay since most medical service expenses in Sweden are
covered by taxes. There is, however, evidence that there exists pro-rich inequity in the
utilization of health care. | diminish this risk by studying both the consumption of
prescription drugs, where such inequity is likely to play a role, and outcomes severe
enough to require hospital inpatient care. Another potential factor is differences in time
availability between retirees and workers. Those who work longer as a result of the
reform face a higher non-monetary cost of seeking health care. To make sure that the
treatment and control group face similar time constraints, | focus on health care received
after the age of 65 when most individuals are retired.*’. Again, focusing on severe
outcomes that either require inpatient care or lead to death should also play down the
importance of help-seeking behavior associated with time availability.

4.3 Descriptive statistics
Table 2 shows descriptive statistics for pre- and post-reform cohorts for the treatment

and control group, respectively.
The first row shows that post-reform cohorts in the treatment group retire about 5.5
months later than the pre-reform cohorts. The corresponding difference in the control

group is very small, which yields a raw difference-in-differences (DD) estimate of 5.3

18 The hypotheses-based classification is amended in several ways. First, following Cesarini et al. (2015), | merge
ischemic heart disease and hypertension into a single category (“Heart™") because many drugs are used to treat both
these illnesses. Second, | limit the set of drugs used to treat musculoskeletal diseases (ATC code "M") to analgesics
(painkillers). Third, 1 do not try to classify drugs into "Alcohol and Tobacco" due to the complexity of the
prescription data.

1 The only case where | track health outcomes before the age of 65 is drug utilization for those born in 1941 and
1942 (the prescription data starts in 2005).
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months. This is strong preliminary evidence that the reform had a positive impact on the
retirement age. The second and third rows show that similar results are obtained for two
alternative measures of retirement. According to the first alternative definition,
individuals who receive a positive amount of pension income are classified as retired.
The second definition is income-based. According to this definition, the individual
retires the year before her annual earnings fall below 1 price base amount (=USD 5,900
in 2010). Since these definitions are measured at the yearly level, the raw DD estimate
in the second row of 0.56 reflects an increase in the claiming age of more than 6.5
months. The income-based definition of retirement reflects a smaller, yet sizable, effect
of about 3 months.*®

Table 2 shows that the two groups are similar in terms of several background
characteristics, including marital status, the probability of having children (of any age)
at home and immigrant status. The two groups also have similar pre-retirement health
status. Sickness absence, measured as the number of years an individual has been absent
from work for more than 14 consecutive days between ages 56 and 60, is only
marginally higher in the treatment group, just like the probability of having been
hospitalized during the same period.™® Differences apply mainly to education level and
pre-retirement earnings. Local government workers have, on average, 0.5-0.6 years
more of schooling and somewhat higher pre-retirement earnings than the private sector
workers. The income distribution of the local government workers is, however, more

compressed.

18 Individuals are allowed to be retired from the age of 56 according to these definitions, which helps explain why the
average retirement ages implied by these definitions are lower than the average retirement age implied by the main
definition. The sample restrictions explained in section 4 apply nonetheless.

19 Specifically, our measure of sickness absence is the number of years the variable "sjukpp" in the LOUISE database
takes on a non-zero positive value between ages 56 and 60. "Sjukpp" includes sickness benefits that are paid out by
the Swedish Social Insurance Agency (Forsakringskassan). The Social Insurance Agency is responsible for paying
out sickness benefits to individuals who have been sick for more than 14 consecutive days.
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Table 2. Descriptive statistics

Local government workers Private sector workers
Pre Post Pre Post

Retirement 1) 2 (3) 4) (5) (6) ()] 8)
Employment nr of months btw 62-68 36.19  (24.09) 4156 (21.85) 41.30 (23.61) 4142  (23.07)
Retirement age (claim age) 63.75 (1.976) 64.19 (1.808) 63.83 (2.478) 63.71 (2.501)
Retirement age (income-based) 63.23 (2.071) 63.75 (2.508) 62.95 (2.911) 63.23 (3.089)
Demographics
Married 0.623  (0.485) 0620 (0.485) 0.613  (0.487) 0.609  (0.488)
Single 0.0535 (0.225) 0.0592 (0.236) 0.0612 (0.240) 0.0702 (0.255)
Divorced 0.169  (0.375) 0.194  (0.395) 0.183  (0.387) 0.207  (0.405)
Widow 0.155 (0.362) 0.127  (0.333) 0.143  (0.350) 0.114  (0.318)
Immigrant 0.103  (0.304) 0.0886 (0.284) 0.112 (0.315) 0.108  (0.311)
Children at home 0.127 (0.333) 0.113 (0.317) 0.112 (0.315) 0.108  (0.311)
Years of schooling 10.30  (2.717) 1069  (2.691) 9.724  (2.859) 10.38  (2.973)
Average physical strain 6.497 (0.915) 6.421 (0.925) 5.623 (2.559) 6.873 (2.035)
Average social strain 7597  (1.233) 7.348  (1.326) 6.149 (3.086) 7.536  (2.501)
Income
Log(average earnings 56-60) 11.92 (0.336) 12.04 (0.368) 11.88 (0.681) 12.04 (0.682)
Log(std. dev. earnings 56-60) 9261  (0.838) 9.645  (0.802) 9.624  (0.987) 9.888  (0.965)
Pre-retirement health
Hospitalized ages 56-60 0.254  (0.435) 0240  (0.427) 0.250  (0.433) 0.241  (0.428)
Sickness benefits (years) 1209  (1.269) 1.000  (1.235) 1.023  (1.236) 0.838  (1.196)
Health outcomes
Prescribed any drug 0.927 (0.261) 0944  (0.230) 0.925  (0.263) 0.949  (0.219)
Prescribed mental drug 0.397 (0.489) 0.358  (0.479) 0403  (0.491) 0.364  (0.481)
Hospitalized ages 65-68 0.294  (0.456) 0276  (0.447) 0.299  (0.458) 0.277  (0.448)
Hospitalized age 65-year 2010 0578  (0.494) 0.355 (0.478) 0579  (0.494) 0.352  (0.477)
Mortality by age 69 0.0453 (0.208) 0.0447 (0.207) 0.0450 (0.207) 0.0413 (0.199)
Mortality by year 2011 0.103  (0.304) 0.0561 (0.230) 0.103  (0.304) 0.0541 (0.226)
Observations 18561 38854 23895 51716

Note: The sample includes female local government (treatment group) and private sector (control
group) workers born between 1935-1942 who have five years of consecutive employment prior to
age 61 (at any work place) and are registered as employed for 12 full months in the year of their 61st
birthday. The sample of local government workers is restricted to workers in occupations whose NRA
was increased from 63 to 65 in 2000. Earnings are in the 2010 price level. Retirement variables right-
censored at age 68. Columns (1)—(4) display statistics for the treatment group, while columns (5)—(8)
consider the control group. Standard deviations in parentheses. Pre-reform cohorts refer to those born
before 1938.

Table 2 gives some idea about how these characteristics change over time in the
treatment and control group, respectively. To estimate these changes more formally, |
employ a DD framework and regress the characteristic of interest on several interaction

terms between cohort (j=1935,...,1942) and the local government dummy as well as the
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local government dummy itself and cohort-fixed effects (the 1937 cohort as reference).
The estimated interaction terms are reported in Table A3. The results give little reason
to be concerned about differential trends with respect to most background
characteristics and pre-retirement inpatient care. However, two things should be pointed
out. First, it is clear that the level of education in the treatment group increases at a
slower rate than in the control group. The differential trend with respect to education
generates important differences also in terms of pre-retirement earnings, at least for the
three youngest cohorts. | will account for these trends in the regression analysis by
including interaction terms between education/income and birth cohort and sector.
Second, the pre-reform cohorts in the treatment group exhibit higher levels of sickness
absence prior to retirement. Post-reform differences in sickness absence are, however,
much smaller and in most cases insignificant.

Turning to our health outcomes, we see that around 30 percent of the local
government workers are hospitalized for at least one night between ages 65 and 68. This
fraction increases to almost 60 percent when the follow-up period is extended to year
2010. The private sector workers exhibit very similar hospitalization rates. The
differences amount to less than one percentage point. The two groups are also similar
with respect to drug consumption. More than 90 percent of the individuals in the pre-
reform cohorts are prescribed a non-zero quantity of drugs between 2005 and 20009.
Around 40 percent are prescribed mental drugs. Note, however, that the cross-cohort
decline in drug consumption and hospital admissions is larger in the treatment group
than in the control group. The opposite pattern is seen for our two measures of
mortality, i.e. the probability of being dead by the age of 69 or by year 2011. In sum, it
is difficult to draw any conclusions about the existence of an effect of the reform on

mortality and health care utilization based on these raw DD estimates.

5 Econometric framework
The primary interest of this paper is to estimate the health effects of postponing
retirement. The regression model of interest can be written as:

Y;i=o+BRi+e; 1)
where y, is a measure of health for individual i and €;is the error term. R; is a continuous

measure of labor force participation, which | define as the number of months in
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employment between ages 62 and 68 conditional on being employed at the age of 61.
The coefficient of interest is 3, the causal effect of an additional month of employment
on health. R; is endogenous because individuals who retire later are more likely to be in
good health.

To estimate the causal effect of continued work we need variation in retirement
timing that is exogenous to health. For this purpose I utilize the above described reform,
which raised the NRA from 63 to 65 for local government workers born in 1938 or
later. | use an instrumental variable (IV) framework to assess the causal relationship
between postponing retirement and health, where R; is instrumented by an interaction
term between being born in 1938 or later (post-reform cohorts, (CH=1) and being
employed in the local government sector (LG=1).This means that | estimate the causal
effect for those individuals who postpone retirement due to the reform, i.e. the
compliers. Assuming heterogeneous effects of postponing retirement on health, the
2SLS estimator estimates the local average treatment effect (LATE) instead of the
average treatment effect (ATE).

For individual i in cohort j in sector s, the first-stage DD equation is then written as

Rjs=0+3(LGsXCHicp1938.10421) FOLGs A+ X s0+Ui )
where 4 denotes cohort-fixed effects and the vector X;; is a set of control variables
which includes the number of years of schooling, region of residence and month of birth
fixed-effects, dummies for being single, divorced or widowed (married reference
group), immigrant status and having children at home. The set of control variables also
include the log of the average of yearly earnings, the log of the standard deviation of
yearly earnings and the number of years with more than 14 consecutive sick leave days
between ages 56 and 60. To account for differential trends in educational
attainment/income, | also add interactions between years of schooling/income and
cohort and years of schooling/income and local government. The coefficient of interest
is &, which reflects the reform effect on the number of months employed before exiting
the labor market, comparing local government workers born in 1938 or later to private
sector workers in the same birth cohorts. Differences in employment across the

treatment and control group are captured by the term ¢. The maximum value of R; ;s is

72 because of right-censoring at age 68.
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To capture the heterogeneity in the effect of the instrument on the first-stage
outcome, | allow for cohort-specific effects by including interaction terms between the

local government dummy and cohort j in the first-stage equation

_ 3
Rjjs=ot z 8j (LGsXCHiep1038 19421 ) +OLGsHA+X;  s0+€ j s (3)
j

which implies there are five instruments for the main specification (post-reform cohorts:
1938-1942). Each cohort-specific reform effect 6 is evaluated against a pooled sample
of the pre-reform cohorts.?® The IV model is just-identified if the first-stage equation is
given by (2). The model is over-identified if the first-stage equation is given by (3), i.e.
the number of instruments is larger than number of endogenous regressors. The over-
identified model better captures the causal effect of postponing retirement if there are
differences across birth cohorts in their retirement response to the reform. The causal
effect from the over-identified model averages IV estimates using the instruments one at
a time, where the weights depend on the relative strength of each instrument in the first
stage.

The reduced-form is given by replacing the dependent variable in any of the first-

stage equations by a measure of health, y.. . The reduced-form equation for the just-

ij.s
identified model is then given by
yi,j,s:a"‘\lf(LGsXCHje[1938,1942])+<|>|-Gs+7»j"‘Xi,j,se"‘ui,j,s (4)
The reduced-form estimate y is referred to as the intention-to-treat effect. This
specification is similar to a DD model, where we compare health outcomes of local

government workers and private sector workers across birth cohorts.

5.1 Identifying assumptions
Technically, identification requires two assumptions. First, the increase in the NRA

must have an impact on the retirement age, that is 60 in Equation (2) (instrument
relevance). This assumption is carefully analyzed in section 6. The impact of the reform
on retirement. Second, exposure to the increase in the NRA affects health only through
the number of months in employment (the exclusion restriction). This means that the

instrument must be uncorrelated with the error term in the second-stage equation.

2 This specification is analogous to the specification by Atalay and Barrett (2014b) who study the impact of age
pension eligibility age on retirement in Australia with the difference that they exploit variation in birth cohort and
gender rather than birth cohort and sector as this paper does.
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Concerns about the existence of other channels through which the reform might
affect health can be alleviated if we can show that the parallel trends assumption hold.
This assumption implies that the outcome variable evolved in the same way in the
treated group as in the control group in absence of the reform. Figure 1 plots series of
average outcomes for the treatment and control group before and after the reform for

some of the key health measures.

Figure 1. Comparing the treatment and control group
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Note: This figure plots the means and the corresponding 95 percent confidence intervals of several health outcomes
by cohort and treatment status. Solid and dashed lines refer to the treatment and control group, respectively. The
confidence interval is obtained by regressing each health outcome on a constant, separately by cohort and treatment
status.

The two top panels show that the probability of being prescribed a non-zero quantity of
drugs evolved similarly for pre-reform cohorts in the two groups. The lower panels
show that post-retirement hospitalization and mortality also seem to satisfy the parallel
trends assumption. It is also reassuring that the levels are similar across the two groups.
We can test the parallel trends assumption more formally by estimating pre-reform
trends in the reduced-form framework. Specifically, | extend Equation (4) by adding
two interaction terms between the local government dummy and cohorts

(j=1936, 1937). For the parallel trends assumption to hold, the estimated &; coefficients
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for these two cohorts should be close to zero and insignificant. Table 3 reports the
estimation results for the extensive margin health outcomes shown in Figure 1 along

with the corresponding intensive margin measures of health care utilization.

Table 3. Estimating pre-reform trends in health care utilization and mortality

All drugs Mental drugs
1) ) @) (4) (5) (6)
Any Dose Packages Any Dose Packages

Cohort 1936 * LG -0.135 1858.7 8.157* -0.481 204.7 0.104

(0.606) (1531.9) (4.377) (1.149) (225.9) (0.270)
Cohort 1935 * LG -0.0717 1615.0 5.207 -2.109* -166.9 -0.290

(0.631) (1551.2) (7.045) (1.165) (226.1) (0.270)
N 133026 133026 133026 133026 133026 133026
Mean dep. var. 94.033 46848.811 48.086 37.384 1623.839 4.146

Hospitalized (yes/no) Hospital days Mortality

Ages 65-68 Age 65-year 2010 Ages 65-68 Age 65-year 2010 By age 69 By year 2011

Cohort 1936 * LG 1.423 2.783%* 0.0135 0.771 0.643 1.591%*
(1.086) (1.176) (0.365) (0.645) (0.488) (0.697)
Cohort 1935 * LG 1.220 1615 -0.194 -0.155 0473 0.170
(1.101) (1.175) (0.360) (0.682) (0.505) (0.738)
N 133026 133026 133026 133026 133026 133026
Mean dep. var. 28.325 42.484 3.662 7.146 4.352 7.038

Note: This table shows estimates from estimating Equation (3) after adding two pre-reform interaction terms between
cohort j = (1935,1936) and the local government dummy. See Table 2 and Table 4 for more information on the
sample of analysis and controls. Robust standard errors in parentheses. ***, ** * denote statistical significance at the
1%, 5% and 10% level respectively.

The upper panel of Table 3 shows that the pre-reform trends with respect to drug
consumption are similar. Only two of the coefficients are statistically different from
zero (at the 10 percent level) and they also relate to different cohorts. The lower panel
raises some concern of a positive trend in the health status of the treatment group
individuals as two of the estimates for the 1936 cohort are positive and significant; the
probability of having been hospitalized between age 65 and year 2010 and mortality by
year 2011. This pattern is similar to what we found in section 4.3 for sickness absence
prior to retirement and calls for caution when interpreting the results. However, all other
hospitalization variables are insignificant and there are also large year-to-year
fluctuations in mortality. Moreover, none of the pre-reform interaction terms in Table 3
are jointly significant at the 5 percent level.

The exclusion restriction could nonetheless be violated if the reform coincides with

differential trends in occupation-specific work environment. One concern for the
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existence of differential trends in work environment between public sector and private
sector occupations is the large scale retrenchment of the public sector that followed the
financial crisis that unfolded in the early 1990s (Angelov et al., 2011) . While the effect
on private sector employment was large and immediate, the effect on public sector
employment was more protracted (Lundborg, 2001). If the work environment
deteriorated across cohorts in the treatment group as a result of this, and there was no
corresponding decline in the control group, we might capture effects on post-retirement
health that are not only due to continued work, but to changes in work environment, too.

I do two things to investigate this issue. First, | look at occupation-specific sick leave
patterns for women around the reform. Using data from the Social Insurance Agency,
the upper panel of Figure 1 plots the fraction of female workers that were absent from
work for more than 60 days in a given year for five important worker categories.
Personal care workers, the most numerous worker categories in the treatment group,
exhibit much higher absence rates than the other worker categories, but the trends look
similar. The trends are also similar when we look at the average number of sick leave
days, as can be seen from the lower graph in Figure Al.

Second, | compare sick leave patterns of younger workers in the treatment and
control group occupations in the years surrounding the reform. The advantage of this
approach is that younger local government workers' sick leave patterns should be
unrelated to the pension reform itself, yet indicative of the work environment situation.
For each year between 1996 and 2005, | sample all women aged 45-50 who are either
observed working in any of the treatment or control group occupations listed in Table 1.
Here, an individual is defined as working in the private sector if she is neither self-
employed nor working in the public sector. Figure A2 plots the fraction of individuals
with more than 14 consecutive days of sick leave in each of these two groups.
Reassuringly, we see that the sickness absence rates evolve similarly both in the years
prior to and after the reform.

The economy performed quite well during this period. By 1997, four years after
private sector employment had started to increase, public sector employment had
stopped falling and remained approximately at the same level for another 10 years.

Moreover, the occupations of interest in this paper, that is female-dominated
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occupations in the local government sector, were not nearly as affected by the recession
as e.g. manufacturing occupations in the private sector (Lundborg, 2001).

One additional assumption is needed for the 2SLS estimator to capture the LATE,
namely that the instrument has a monotone impact on the endogenous variable, i.e. there
are no defiers in the population. The existence of defiers could also harm the reduced-
form approach if the composition of the treatment and control group changed in a way
that is related to health because of the reform. Local government workers could avoid
the new rules by retiring prior to the implementation of the new pension plan on January
1, 2000. Given that the reform was agreed on in mid-1998, those born in 1938 and 1939
were given some room to retire under the old rules.

The preferred way to test for the presence of such anticipatory behavior would be to
apply a similar DD framework as in the main analysis and look specifically at
retirement behavior at ages 60-61 for the affected cohorts. However, a simultaneous
reform in the public pension system makes such an analysis difficult. In 1998, the
minimum claiming age in the public pension system was raised from 60 to 61 (Palme
and Svensson, 2004). As a result, individuals born in 1938 had to wait an additional
year before they could claim public pension benefits. In contrast to private sector
workers who were directly exposed to the new minimum claiming age, local
government workers were unaffected by this reform as long as they retired under the
pre-reform rules. Thus, we would not know to what extent a DD estimator would reflect
anticipatory behavior among local government workers on the one hand, and later
retirement among private sector workers on the other. Instead, | do two things to deal
with this issue. First, by conditioning on being employed for 12 full months in the year
of their 61st birthday, | exclude most individuals who potentially retire in anticipation
of the reform. Second, | test whether the results are robust to excluding the 1938 and
1939 cohorts.

The composition of the treatment and control group might also change if some local
government workers change occupation because of the reform. Occupations in which
workers were able retire at 63 with a full pension might become less attractive relative
to occupations which NRA was unchanged. However, the potential compositional
effects of "disillusioned” local government workers should be minor given that job

turnover rates are generally low for age groups close to retirement (Andersson and
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Tegsj6, 2010). Additionally, defined benefit pension plans of this kind may also reduce
labor market flexibility through back-loading and limited portability of pension rights
(Munnell and Sunden, 2004). One way to investigate whether we should worry about
job changes of this sort is to look at the fraction of local government workers who are
seen working in occupations with different NRAs. It turns out that only 2.0 percent of
all local government workers in my sample are observed working in both categories
after the age of 60. Moreover, the probability of transitioning to an occupation with a
NRA of 65 is roughly similar to the probability of transitioning to an occupation with a
NRA of 63.

6 The impact of the reform on retirement

We know from the descriptive statistics in section 4.3 that post-reform cohorts in the
treatment group retire more than 5.3 months later than the corresponding birth cohorts
in the control group. This section aims at quantifying the impact of the reform on
retirement in more detail.

The retirement effects of the reform are perhaps best illustrated in a histogram.
Figure 2 shows the retirement distribution for pre- and post-reform cohorts in the
treatment group. Most evident in the left-most panel is the spike of retirements around
age 63. The spike around 65 is also pronounced, which means that many workers
continue to work past the age at which they become entitled to full pension benefits.
The two oldest post-reform cohorts, i.e. those born in 1938 and 1939, seem to retire
later than the pre-reform cohorts, but the spike around 63 is only marginally smaller.
Remarkably, it almost vanishes for the 1940-1942 cohorts. These graphs provide clear

evidence that the reform increased the actual retirement age.
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Figure 2. Retirement distribution for local government workers (by cohort)

1935-1937 (pre) 1938-1939 (post) 1940-1942 (post)
£ g g
62 64 66 o8 “Te2 64 66 68 “"62 64 65 68
Retirement age Retiremeant age Retirement age

Note: Histogram of retirements in the treatment group. The decision to retire is equated with the month in which the
individual's last employer reports the employment contract to be officially ended. See Table 2 for more information
on the sample of analysis.

| proceed by presenting first-stage OLS estimates of Equations (2) and (3). The results
are presented in Table 4. Column (1) presents the common treatment effect from the
just-identified case, while column (2) allows for heterogeneous effects across birth
cohorts, i.e. the over-identified case. The common treatment effect amounts to 4.5
months, providing clear evidence that the first assumption of the IV model holds.
Column (2) shows that the effect on retirement is largely driven by the youngest
cohorts. For example, those born in 1942 retire more than 6.2 months later than the pre-

reform cohorts as compared to 1.4 months for those born in 1939.
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Table 4. First-stage results

) %) ®)
Post-reform CH * LG 4. A4T74%**
(0.274)

Cohort 1942 * LG 6.217*** 5.684***

(0.379) (0.488)
Cohort 1941 * LG 5.371*** 4.836%**

(0.395) (0.501)
Cohort 1940 * LG 5.691*** 5.156%**

(0.397) (0.502)
Cohort 1939 * LG 1.893*** 1.358***

(0.418) (0.520)
Cohort 1938 * LG 2.695*** 2.159%**

(0.424) (0.525)
Pre-reform cohorts
Cohort 1936 * LG -0.603

(0.551)
Cohort 1935 * LG -1.057*
(0.557)

Observations 133,026 133,026 133,026
Mean dep. var. 40.708 40.708 40.708
F-statistic 265.869 81.565 45.792

Note: Column (1) shows first-stage estimates from Equation (2) and columns (2) and (3) from Equation 3. Column
(3) adds two pre-reform interaction terms between cohort j = (1935, 1936) and the local government dummy to the
specification in column (2). Robust standard errors in parentheses. Dependent variable: number of months employed
from age 62 to 68. Estimated using OLS. Dependent variable right-censored at 72 (age 68). All regressions include
cohort-fixed effects, regional dummies and dummies for month of birth. Additional control variables are the log of
the average of yearly earnings between ages 56-60, the log of the standard deviation of yearly earnings between ages
56-60, number of years of schooling, dummies for immigrant status and having children at home, the number of years
with more than 14 consecutive days of sick leave between ages 56 and 60, and interactions between schooling
years/income and cohort and schooling years/income and local government. *** ** * denote statistical significance
at the 1%, 5% and 10% level respectively. See Table 2 for more information on the sample of analysis.

How can we be sure that this movement in the retirement mass is not only the result of a
general trend towards longer working lives? Figure 3 shows retirement distributions for
the control group. Except for a slight decrease in the mass of retirements at ages 62 and
63, little seems to happen across these birth cohorts. | also estimate pre-reform trends
for the retirement age in a similar fashion as for health in the previous section. Column
(3) of Table 4 reports the estimation results after adding two interaction terms between
pre-reform cohort j=(1935, 1936) and the local government dummy to the specification
in column (2). The estimated coefficients imply that local government workers born in
1935 and 1936 retire 0.5 and 1.1 months earlier than those born in 1937, respectively,

accounting for the corresponding change in the control group. The coefficient for the
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1935 cohort is significant at the 10 percent level while the coefficient for the 1936
cohort is insignificant. These results support the interpretation that the first-stage effects
are the result of the reform itself rather than a differential underlying trend in retirement

age between the treatment and control group.

Figure 3. Retirement distribution for the private sector workers (by cohort)

1935-1937 (pre) 1938-1939 (post) 1940-1942 (post)
£ g g
62 64 66 o8 “"e2 64 66 68 “"62 64 65 68
Retirement age Retiremeant age Retirement age

Note: Histogram of retirements in the control group. The decision to retire is equated with the month in which the
individual's last employer reports the employment contract to be officially ended. See Table 2 for more information
on the sample of analysis.

There are several plausible explanations for the between-cohort differences in labor
supply response observed in columns (2) and (3). First, if norms adjust slowly in
response to a change in the NRA we should expect the labor supply adjustments to
increase over time. In this specific case, though, the importance of norms should not be
exaggerated. Sixty-five was already the NRA in all other major occupational pension
plans as well as in the public pension system. Second, an immediate adjustment in
response to changes in incentives could be prevented by adjustment costs or frictions
(Gelber et al., 2013). Although the financial incentives to retire before 65 changed very
quickly with the reform, there might be large non-financial costs of changing the

retirement plans on short notice. Such costs should be higher for older cohorts that
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received news about the new rules just before they reached their intended retirement
age.

Table A4 shows the first-stage effects for the alternative retirement definitions.
Columns (1) and (2) show that the reform also had a significant impact on claiming
behavior. The common treatment effect of 0.49 translates into an increase in the actual
claiming age of 5.9 months. The income-based definition of retirement yields an
estimate of 0.37 years or 4.4 months. Again we see that the effect is driven by the
youngest cohorts. Thus, these results verify that the first-stage effect is robust to various
definitions of retirement and that individuals indeed work longer as a result of the

reform.?!

7 Results

7.1 Drug prescriptions

I begin with the consumption of prescription drugs because it is the most common form
of health care utilization. The analyses of drug prescriptions are based on data about all
over-the-counter sales of prescribed medical drugs between 2005 and 2009. The
estimation sample is limited to individuals who were alive at the end of 2009. I first
look at the consumption of drugs that treat physical illnesses and then turn to the mental
health drugs.

Panel A of Table 5 reports OLS and 2SLS estimates of the effect of an additional
month of employment on the probability of being prescribed a non-zero quantity of
drugs in a given category between 2005 and 2009. The outcome variables have been
multiplied by 100 so that the coefficients can be interpreted in percentage points. The
mean of each variable is reported under its estimated regression coefficient to facilitate
interpretation. Column (1) reports results for total drug prescriptions, a category that
includes all types of drugs while columns (2)-(10) report results for drugs categorized
into any of the common or hypotheses-based causes. | report 2SLS estimates from the
over-identified model to utilize cross-cohort variation in the strength of the first stage.

The intensive margin estimates are reported in Panels B and C of Table 5, where the

21 As an additional robustness check, | estimate the first-stage equations using Tobit regression. OLS estimates of the
slope coefficients might be inconsistent and downward-biased when the dependent variable is right-censored. The
Tobit estimates turn out similar in magnitude to the OLS estimates in Table 4.
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former panel uses the sum of DDDs as the dependent variable and the latter panel the
number of prescribed packages.

The first column of Table 5 shows that more than 96 percent of the sample are
prescribed a non-zero quantity of drugs during this period. It is therefore not surprising
that the OLS estimate reflects a zero correlation between continued work and overall

drug consumption. The correlation between specific drug categories and continued work
is stronger. For example, the OLS estimate of -0.02 in column (9) implies that one year

of extra work is associated with a -3.3 percent reduction in the probability of being
prescribed drugs related to diabetes.?? These OLS estimates reflect the negative
correlation that is typically observed between retirement age and health (those who
retire early tend to be in worse health), but cannot be used to make any causal claims
about the effect on retirement on health due to non-random selection into retirement. It
should be noted that the OLS estimates related to drugs that treat respiratory disease and
analgesics have the opposite sign, i.e. the probability of being prescribed these drugs
increases with retirement age. However, the amount consumed is lower for those who
work longer. In fact, all intensive margin OLS estimates in Table 5 are negative and,
with one exception only, highly significant.

There seems to be a negative relationship between continued work and the
consumption of prescription drugs that treat physical illnesses even when health
selection into retirement is controlled for. Most 2SLS estimates are negative, yet

statistically insignificant and quite small. For example, the 2SLS estimate of -0.043 for

all drugs in column (1) translates into a small relative effect of -0.53 percent of one year

of extra work. The estimate is precisely estimated with the 95 percent confidence

interval of one year of extra work ranging from -1.6 percent to 0.01 percent -0.06 to
0.02 SD units). The only statistically significant coefficient is the coefficient related to
drugs that treat cerebrovascular disease (significant at the 10 percent level).

The intensive margin 2SLS estimates in Panels B and C of Table 5 are in line with
the extensive margin results. Drug consumption is only marginally affected by
continued work and the effect is negative in most cases. The only drug category that is
significantly affected by continued work is, again, drugs that treat cerebrovascular
disease.

22| e, -0.021x12/7.449 = -0.034
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Table 5. The effect of postponing retirement on drug utilization

Common Causes Hypotheses-based causes
Any drug Cancer Resp Circ Other Heart Cere Analgesics Diabetes Mental
Panel A: Prescribed any non-zero amount
OLS: 0.000944 -0.00199 0.0596*** -0.0545*** 0.00157 -0.0591***  -0.0442*** 0.0134** -0.0207***  -0.0347***
(0.00235) (0.00150) (0.00621) (0.00605) (0.00275) (0.00610) (0.00562) (0.00602) (0.00332) (0.00603)
2SLS: -0.0426 -0.0388 0.0668 -0.103 -0.0564 -0.109 -0.177* -0.0205 -0.0767 0.111
(0.0418) (0.0266) (0.109) (0.106) (0.0494) (0.107) (0.0985) (0.106) (0.0586) (0.106)
Mean dep. var. 96.180 1.400 51.886 61.891 94.615 59.916 27.792 61.340 7.449 37.733
Panel B: Sum of daily doses
OLS: -112.6%** - -2.770%* -81.50*** -28.32%** -81.50*** -2.801%** -9.280*** -0.970** -8.410***
(7.894) - (1.299) (6.259) (3.888) (6.259) (0.670) (2.233) (0.484) (1.051)
2SLS: -138.3 - 13.57 -84.69 -67.16 -84.69 -4.657 -30.63 -3.653 -1.927
(138.9) - (22.26) (110.8) (68.07) (110.8) (11.92) (38.89) (8.314) (19.00)
Mean dep. var. 48062.954 - 2282.055 28615.946 17164.953 28615.946 933.174 6319.871 430.062 1644.933
Panel C: Number of prescribed packages
OLS: -0.0900*** - -0.00387*** -0.0245*** -0.0614***  -0.0244***  -0.00300*** -0.00240 -0.00523***  -0.0137***
(0.0217) - (0.00123) (0.00175) (0.0212) (0.00175) (0.000382) (0.00155) (0.00104) (0.00143)
2SLS: -0.139 - -0.00498 -0.0288 -0.0994 -0.0308 -0.0117* 0.00186 -0.0197 -0.0226
(0.378) - (0.0208) (0.0310) (0.370) (0.0309) (0.00665) (0.0287) (0.0181) (0.0248)
Mean dep. var. 48.004 - 3.784 10.918 33.198 10.777 1.376 5.222 1.731 4.215
(N) 125,822 125,822 125,822 125,822 125,822 125,822 125,822 125,822 125,822 125,822

Note: This table reports OLS and 2SLS estimates of postponing retirement by one month on drug prescriptions. The outcomes in Panel A have been multiplied by 100 so that the
coefficients can be interpreted in percentage points. Drugs related to cancer have been left out in Panels B and C because the data does not include information on the number of
DDDs for this category. Circ: circulatory disease. Resp: respiratory disease. Table Al describes the aggregation of ICD codes for each cause. See Table 2 and Table 4 for more
information on the sample of analysis and controls. The sample is restricted to individuals who were alive by the end of year 2009. Robust standard errors in parentheses. ***, ** *

denote statistical significance at the 1%, 5% and 10% level respectively.



Panel A of Table 6 reports the extensive margin results for the selection of drugs that
treat mental illnesses. Again, the importance of controlling for negative health selection
becomes clear when we compare the OLS estimates to the 2SLS estimates. While the
OLS estimates are negative and highly significant, none of the 2SLS estimates are
significant and some of them have the opposite sign. Similar to drugs that treat physical
ilInesses, the prescribed quantity of mental health drugs is more strongly correlated with
retirement age than the probability of being prescribed non-zero quantities. The 2SLS
point estimates imply even larger effects, but are not precise enough to reject the null
hypothesis of no effect.

Two sub-categories of mental health drugs are, however, significantly affected by
continued work. First, column (4) reveals a significant reduction in the number of

prescribed packages of anxiolytics. The point estimate of -0.015 translates into a yearly

relative effect of -23.9 percent. The corresponding estimate for the sum of DDDs
translates into a relative effect of the same magnitude, but is estimated with less
precision and turns out insignificant. The second category that has a significant
coefficient is "other antidepressants" (NO6AX).%*

These results suggest that continued work might alleviate short-term anxiety and depressive
symptoms among elderly with pre-existing mental health issues. This interpretation is based
on three observations. First, both anxiolytics and "other antidepressants” are primarily used
when SSRIs yield insufficient treatment effects or in cases of severe depression or anxiety.
Second, the vast majority of prescribed anxiolytics belong to a class of medications called
benzodiazepines, which are typically recommended for short-term (<1) month relief of
anxiety (Allgulander and Msghina, 2010).%® Third, the number of prescribed packages is a
particularly relevant measure of the length and intensity of the treatment with drugs that
treat anxiety because they are often taken "as needed"” rather than on a daily basis. One
potential mechanism for this result is that continued work is associated with better sleeping
habits than retirement as anxiolytics, benzodiazepines in particular, are often used to treat

insomnia in the elderly (Holbrook et al., 2000).

2% This category includes antidepressants not fitting into the established classes of serotonin reuptake inhibitors
(SSRIs; NO06B) and tricyclic antidepressants (NO6AA). SSRIs are the most common and also the first-choice
antidepressants since they are easy to handle and have fewer and less severe side (Turnheim, 2004).

% The use of benzodiazepines increases steadily with age despite more worrisome side effects among the elderly,
including higher risk of falls (Woolcott et al., 2009) and delirium (Clegg and Young, 2011). It is also twice more
likely among women than among men (Allgulander and Msghina, 2010).
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Table 6. The effect of postponing retirement on mental health drugs

Any mental Hypnotics & Antidep.
drug Parkinson Antipsychotics Anxiety sedatives (NO6A) NO6AA NO6AB NO6AX
Panel A: Prescribed any non-zero amount
OLS -0.0347*** -0.00892***  -0.0140*** -0.0312*** -0.0136** -0.0456*** -0.0115***  -0.0365*** -0.0151***
(0.00603) (0.00201) (0.00169) (0.00456) (0.00543) (0.00462) (0.00229) (0.00397) (0.00284)
2SLS 0.111 -0.0342 -0.00577 -0.0487 0.0484 -0.0154 0.0207 -0.0369 -0.0551
(0.106) (0.0355) (0.0295) (0.0790) (0.0942) (0.0805) (0.0398) (0.0692) (0.0495)
Mean dep. var. 37.733 2.585 1.823 15.345 24.568 16.086 3.323 11.128 5.277
Panel B: Sum of daily doses
OLS -8.410*** -2.368*** -0.791*** -1.283*** -1.827*** -2.141%** -1.812%** -0.260*** -0.0730
(1.051) (0.587) (0.180) (0.343) (0.564) (0.461) (0.421) (0.0384) (0.178)
2SLS -1.927 5.555 -0.962 -6.800 6.800 -6.520 -5.577 0.343 -1.316
(19.00) (10.76) (3.315) (6.912) (9.675) (8.151) (7.358) (0.671) (3.384)
Mean dep. var. 1644.933 263.786 57.545 323.602 562.765 437.235 274.022 75.086 87.900
Panel C: Number of packages
OLS -0.0137*** 0.00256***  -0.00119*** -0.00331*** -0.00176*** -0.00492***  0.000817*** 0.00260*** -0.00158***
(0.00143) (0.000565) (0.000253) (0.000438) (0.000629) (0.000570) (0.000182) (0.000381) (0.000327)
2SLS -0.0226 0.000745 0.00219 -0.0154** -0.00224 -0.00789 -0.00237 0.00396 -0.0101*
(0.0248) (0.00997) (0.00419) (0.00769) (0.0109) (0.00994) (0.00313) (0.00665) (0.00583)
Mean dep. var. 4.215 0.297 0.152 0.775 1.676 1.314 0.162 0.802 0.346
N 125,822 125,822 125,822 125,822 125,822 125,822 125,822 125,822 125,822

Note: This table reports OLS and 2SLS estimates of postponing retirement by one month on the quantity of prescribed drugs that treat mental illnesses. The outcomes in Panel A have
been multiplied by 100 so that the coefficients can be interpreted in percentage points. See Table 2 and Table 4 for more information on the sample of analysis and controls. The sample

is restricted to individuals who were alive by the end of year 2009. Robust standard errors in parentheses. ***, ** * denote statistical significance at the 1%, 5% and 10% level
respectively.



7.2 Hospitalizations
We now turn to the analysis of hospital admissions. Table 7 reports OLS and 2SLS

estimates of the effect of an additional month of work on the probability of being
hospitalized between ages 65 and 68 (Panel A) and between age 65 and year 2010
(Panel B). | follow Hallberg et al. (2015) and estimate reduced-form effects on the
number of days spent in hospital using a Poisson regression model. The results from this
analysis are presented in Table 8. | restrict the estimation sample to individuals who
were alive for the entire period over which a hospitalization variable is defined.

As seen from the OLS estimates in Table 7, hospitalizations are more strongly
correlated with retirement age than drug prescriptions. All estimates are negative and
highly significant. The point estimates for the main outcomes in column (1), i.e. the
probability of being hospitalized due to any cause, imply that one additional month of
employment decreases the probability of being hospitalized by around 0.03-0.04
percentage points, which corresponds to a relative effect of 1-2 percent per additional
year of work. The hypotheses-based estimates imply even stronger correlations.

The 2SLS estimates provide further evidence that the causal effect of postponing
retirement on overall health care utilization is likely to be small. The column (1)
estimates for the probability of being hospitalized due to any cause are insignificant, yet
precisely estimated. The point estimate of -0.096 (0.010) in Panel B translates into a
relative effect of -2.9 percent per additional year of work. The 95 percent confidence
interval associated with this yearly effect ranges from -8.9 percent to 3.2 percent (-0.07
to 0.03 SD units).

Next, | explored in detail the diagnoses codes to see whether the small effect on
hospitalizations masks any heterogeneous effects with respect to the hospitalization
cause. Columns (2)—(12) of Table 7 report 2SLS estimates of the probability of having
been hospitalized for each of the common and hypotheses-based causes. Again, the
results provide clear evidence that postponing retirement has little or no effect on the
utilization of health care. With two exceptions only, all coefficients are statistically
indistinguishable from zero.

The two exceptions are hospitalizations related to cerebrovascular disease (Panel A)
and diabetes (Panel B). Many of the risk factors for cerebrovascular disease and
diabetes are related to lifestyle, including weight, diet, stress and exercise. These results
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suggest that continued work at older ages might provide individuals with better
opportunities to preserve a healthy lifestyle and hence reduce the risk of lifestyle
diseases. However, there are several caveats to this interpretation. First, the effect for
cerebrovascular disease is not precisely estimated and statistically significant only at the
10 percent level. Second, neither of the results is robust to follow-up period. Third,
hospitalization for reasons related to diabetes usually requires that the patient suffers
from life-threatening metabolic complications or severe chronic complications that
require intensive treatment or close monitoring. Since there is no effect on diabetes
related drugs, which arguably would capture less severe cases of diabetes, it is difficult
to interpret the relevance of the hospitalization result. Finally, none of the corres-
ponding intensive margin estimates in Table 8 are significant. Overall, the intensive
margin estimates lend further support to the general finding of no effect of postponing

retirement on health.?

% The intensive margin results are robust to using OLS and negative binomial regression.
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Table 7. The effect of postponing retirement on cause-specific hospitalization

Common causes Hypotheses-based causes

Any visit Cancer Resp Circ Other Ischemic Hypertension Cerebro Muscu Alcohol External Diabetes

Panel A: Ages 65-68
OLS, Employment ~ -0.0389***  -0.00831*** -0.00846***  -0.0213***  -0.0297***  -0.00802*** -0.0227*** -0.00902***  -0.0160***  -0.00677***  -0.00688***  -0.0114***

(0.00548) (0.00250) (0.00161) (0.00290) (0.00511) (0.00193) (0.00299) (0.00145) (0.00287) (0.00132) (0.00217) (0.00171)
2SLS, Employment -0.00184 0.00156 -0.0106 -0.0234 -0.0551 0.00311 0.0825 -0.0478* 0.0804 0.0129 -0.0236 -0.00889
(0.0967) (0.0446) (0.0278) (0.0514) (0.0896) (0.0342) (0.0530) (0.0263) (0.0507) (0.0230) (0.0380) (0.0302)
(N) 128,166 128,166 128,166 128,166 128,166 128,166 128,166 128,166 128,166 128,166 128,166 128,166
Mean dep. var. 26.924 4.324 1.667 5.888 21.606 2.531 6.329 1.447 5.725 1.176 3.174 1.904
Panel B: Age 65-year 2010
OLS, Employment -0.0320*** -0.00402 -0.00802*** -0.0215*** -0.0210*** -0.00973*** -0.0264*** -0.0132*** -0.0131***  -0.00563*** -0.00800***  -0.0137***
(0.00595) (0.00322) (0.00214) (0.00387) (0.00578) (0.00262) (0.00428) (0.00208) (0.00392) (0.00184) (0.00300) (0.00233)
2SLS, Employment -0.0962 0.0405 0.0148 -0.0848 -0.221** -0.0620 -0.0729 -0.0387 0.0123 0.0187 -0.0732 -0.107***
(0.103) (0.0566) (0.0372) (0.0680) (0.101) (0.0462) (0.0749) (0.0369) (0.0686) (0.0314) (0.0532) (0.0411)
(N) 124,55 124,55 124,55 124,55 124,55 124,55 124,55 124,55 124,55 124,55 124,55 124,55
Mean dep. var. 40.108 6.905 2.866 10.479 33.344 4.420 13.263 2.766 10.771 2.092 6.003 3.423

Note: This table reports OLS and 2SLS estimates of postponing retirement on hospitalization from specific causes. Hospitalization is scaled so that a coefficient of 1.00 denotes a percentage point
increase in the likelihood of being hospitalized from this cause. Circ: circulatory disease. Resp: respiratory disease. Ischemic: Ischemic heart disease. Cerebro: cerebrovascular disease. Muscu:
musculoskeletal disease. Table Al describes the aggregation of ICD codes for each cause. See Table 2 and Table 4 for more information on the sample of analysis and controls. The sample is
restricted to individuals who were alive at age 68 (Panel A) and by the end of year 2010 (Panel B). Robust standard errors in parentheses. ***, ** * denote statistical significance at the 1%, 5% and
10% level respectively.



Table 8. Number of hospital days

Common causes Hypotheses-based causes

Any visit ~ Cancer Resp Circ Other Ischemic ~ Hypertension  Cerebro Muscu Alcohol  External Diabetes

Panel A: Ages 65-68
Post-reform CH *

LG 00157  -0.144* 0.00494 -0.0400 0.0378  -0.198* 0.154 0200  0.0761  0.0947  0.0461  -0.109
(0.0500) (0.0873) (0.154) (0.0818) (0.0345)  (0.110) (0.0989)  (0.158) (0.0763) (0.203)  (0.100)  (0.160)

(N) 128,166 128,166 128,166 128,166 128,166 128166 128166 128,166 128,166 128,166 128,166 128,166

Mean dep. var. 2714 0670 0234 0986 6289  0.349 0.642 0453 0900 0231 0422 0304

Panel B: Age 65-year 2010
Post-reform CH *

LG 00190 -0.0159 0.0684 -0.0714 0.0268  -0.126 0.0170 0139 0.0216 0.0694 -0.0101  -0.161

(0.0372) (0.0768) (0.127) (0.0626) (0.0313) (0.0865)  (0.0584)  (0.120) (0.0571) (0.131) (0.0747) (0.116)
(N) 12455 12455 12455 12455 12455 12455 124,55 12455 12455 12455 12455 124,55
Mean dep. var. 5012 0855 0333 1435 7718  0.565 1.297 0695 1423 0367 0666 0532

Note: This table reports reduced-form Poisson estimates on the number of hospital days from specific causes. Circ: circulatory disease. Resp: respiratory disease.
Ischemic: Ischemic heart disease. Cerebro: cerebrovascular disease. Muscu: musculoskeletal disease. Table Al describes the aggregation of ICD codes for each cause.
See Table 2 and Table 4 for more information on the sample of analysis and controls. The sample is restricted to individuals who were alive at age 68 (Panel A) and by
the end of year 2010 (Panel B). Robust standard errors in parentheses. ***, ** * denote statistical significance at the 1%, 5% and 10% level respectively.



7.3 Mortality
Mortality is the most objective measure of health. One would expect small or even zero

effects of continued work on mortality given the small overall effects on
hospitalizations and drug prescriptions. Panel A of Table 9 reports estimates for
mortality by age 69. Results for mortality by year 2011 are reported in Panel B. All
dependent variables have been multiplied by 100 so that the coefficients can be
interpreted in percentage points.

The OLS estimates are again negative and significant. Specifically, the point estimate
in column (1) of Panel A reveals that one month of extra work is associated with a
decrease in the risk of dying before age 69 by 0.10 percentage points. One year of extra
work is then associated with a 1.22 percentage point decrease in mortality, which in
relative terms correspond to a 28.0 percent reduction in mortality by age 69.%” For
mortality by year 2011, the corresponding reduction in mortality amounts to 20.0
percent. The 2SLS estimates, on the other hand, are insignificant and much smaller.
Thus, while the OLS estimate suggests that people who work longer also live longer,
the 2SLS estimates show that this relationship is not a causal one.

I go on by analyzing mortality with respect to the cause of death. Using the familiar
categorization into common and hypotheses-based causes, Table 9 reports 2SLS
estimates for cause-specific mortality by age 69 and by year 2011. The magnitude of the
effects varies across causes, but none of them are statistically distinguishable from zero.
Thus, | find no evidence that retirement affects the probability of death due to any of the
listed causes.

Even if all causal estimates on mortality are insignificant, we cannot rule out that
later retirement has an impact on mortality. A key issue in ruling out effect sizes of
important magnitude is the precision of the estimates. Given that only 4.4 percent of the
individuals in the sample are deceased by age 69, it comes as no surprise that the
standard errors are quite large. For example, the 0.34 percentage point reduction in
mortality by age 69 from one additional year of work has a 95 percent confidence
interval of -0.73 to 1.41. This translates into a range of relative effects of -16.7 to 32.3

percent. The corresponding confidence interval for mortality by year 2011 ranges from

-21.6 percent to 16.5 percent.

21.0.102x 12 /4.352=-0.281
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Table 9. The effect of postponing retirement on cause-specific mortality

Common causes Hypotheses-based causes

Any visit Cancer Resp Circ Other Ischemic Hypertension Cerebro Muscu Alcohol External Diabetes

Panel A: Mortality by age 69

OLS -0.102***  -0.0611***  -0.00466***  -0.0211***  -0.0143***  -0.0120*** -0.00328*** -0.00845***  -0.00106***  -0.0282***  -0.00181***  -0.00409***
(0.00241)  (0.00193)  (0.000521)  (0.00109)  (0.000874)  (0.000826)  (0.000479) (0.000676) (0.000273)  (0.00130)  (0.000327) (0.000454)
2SLS 0.0283 0.0101 0.00288 0.0177 -0.00176 0.0113 0.00357 0.0151 -0.00621 0.0102 0.00400 0.00820
(0.0454) (0.0360) (0.00902) (0.0203) (0.0159) (0.0155) (0.00904) (0.0129) (0.00478) (0.0241) (0.00601) (0.00882)
(N) 133026 133026 133026 133026 133026 133026 133026 133026 133026 133026 133026 133026
Mean dep. var. 4.352 2.700 0.168 0.844 0.558 0.489 0.166 0.326 0.054 1.220 0.073 0.147
Panel B: Age 65-year 2010
OLS -0.118***  -0.0648***  -0.00626***  -0.0246***  -0.0184***  -0.0140***  -0.00474*** -0.0104*** -0.00127***  -0.0305***  -0.00169***  -0.00563***
(0.00305)  (0.00231)  (0.000672)  (0.00136)  (0.00114)  (0.00103) (0.000628) (0.000826) (0.000339)  (0.00156)  (0.000433) (0.000603)
2SLS -0.0152 -0.000254 0.00784 0.00558 0.00951 0.0136 0.00182 -0.00105 0.00387 0.0115 0.000197 0.00498
(0.0570) (0.0432) (0.0121) (0.0259) (0.0213) (0.0195) (0.0122) (0.0166) (0.00620) (0.0290) (0.00797) (0.0116)
(N) 133026 133026 133026 133026 133026 133026 133026 133026 133026 133026 133026 133026
Mean dep. var. 7.038 3.850 0.282 1.325 0.915 0.761 0.289 0.504 0.086 1.723 0.121 0.251

Note: This table reports 2SLS estimates of postponing retirement on mortality from specific causes. Mortality is scaled so that a coefficient of 1.00 denotes a percentage point increase in
the likelihood of dying from this cause. Circ: circulatory disease. Resp: respiratory disease. Ischemic: Ischemic heart disease. Hyper: hypertension. Cerebro: cerebrovascular disease.
Muscu: musculoskeletal disease. Table Al describes the aggregation of ICD codes for each cause. See Table 2 and Table 4 for more information on the sample of analysis and controls.
Robust standard errors in parentheses. ***, ** * denote statistical significance at the 1%, 5% and 10% level respectively.



But how does the precision of the estimates compare to other studies on the relationship
between retirement and mortality? The most comparable study is Hernaes et al. (2013)
who investigate the mortality effects of lowering the early retirement age for a group of
Norwegian workers using a similar DD strategy as in this paper. In addition, the sample
sizes are quite similar. They find that a one-year increase in the actual retirement age
results in a 0.2 percentage point increase in mortality by age 70. The estimated
(insignificant) effect is thus somewhat smaller than what | find for mortality by age 69,
but is estimated with similar precision with the 95 percent confidence interval ranging
from -0.78 to 1.18 percentage points. In another related study, Kuhn et al. (2010) find
that the introduction of more generous early retirement rules for Austrian blue-collar
workers had a significant effect on mortality among male workers, but no effect among
female workers. For women, Kuhn et al. (2010) report that one additional year spent in
early retirement results in a 0.02 percentage point increase in mortality at age 67. The
effect is thus very close to zero, but the confidence interval ranges from -1.84 to 1.88

percentage points.

8 Additional results

8.1 Heterogeneous treatment effects

This section analyzes whether postponing retirement differentially affects different
types of workers. To simplify the exposition, I restrict the analysis to 6 variables, two
key health measures (hospitalization due to any cause and mortality by age 69) and four
cause-specific health care measures that relate to the medical causes that came out
significant in the main analysis. The latter measures include the extensive margin
variables for prescription drugs and hospitalizations related to diabetes, the probability
of being prescribed a non-zero quantity of drugs that treat cerebrovascular disease and
the number of prescribed packages of anxiolytics. Figure 4 and Figure 5 plot reduced-
form estimates of the effect of the reform on these outcomes and the corresponding 95
percent confidence intervals. Consequently, the effect is not significant at the 5 percent
level if the confidence interval includes zero. For scaling reasons, the number of
prescribed packages of anxiolytics has been standardized to have mean zero and a
standard deviation of one and then divided by 5. | report p-values from an interaction

model that test whether the estimated difference between two subsamples is statistically
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significant. Specifically, | re-estimate the reduced-form equation (4) and interact each
right-hand side variable with a dummy for belonging to a certain subsample. Moreover,
since the 2SLS second-stage estimates can be understood as a re-scaling of the reduced-
form, | discuss the strength of the first stage whenever the two groups differ
substantially in their retirement response to the reform. The p-value of the interaction
term between the group dummy variable and the DD estimator then indicates whether
the reform had a differential impact on the two groups.

| first estimate the model separately for individuals with income below and above the
median of pre-retirement income. Individuals with low income are more likely to have
had more physically demanding jobs than individuals with high income. Retiring from
such jobs may imply a larger reduction in work-related strain and better health
outcomes.”® However, for many individuals, work-related activities may constitute the
primary form of exercise and physical activity. If the prevalence of engagement in
physical activity is similar or lower for individuals with physically demanding jobs,
retirement could lead to more adverse health effects for these workers.?® Continued
work would then help preserve the health of individuals with demanding occupations.

Figure 4 provides little evidence of effect heterogeneity by income level. The
differences with respect to the utilization of health care are quite small and also
statistically insignificant. Moreover, even if the two mortality estimates have the
opposite sign, none of them, as well as the difference between them, are statistically
different from zero. The reduced-form estimates are fairly representative of the 2SLS
second-stage estimates. High-income individuals retire somewhat later due to the
reform with a common treatment effect of about 4.5 months compared to 4.0 months for
the low-income group.

Next, | investigate effect heterogeneity with respect to ex-ante health status.
Individuals in bad health might suffer more if the existing health problems accelerate
the health decline that follows from additional work. However, if individuals in bad
health have less opportunity to invest in their health after retirement, they might benefit

more from continued work relative to individuals with better ex-ante health status. My

%8 For example, Hallberg et al. (2015) find stronger positive health effects of early retirement for workers with low
education and low income. Eibich (2015) reports that the positive effect on physical health is stronger among
individuals who retire from physically demanding jobs

2 For example, Dave et al. (2008) find that the overall negative effect of retirement on health is larger for individuals
with physically demanding work.
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measure of ex-ante health status is based on whether the individual was on sick leave
for at least 14 consecutive days in any year between ages 56 and 60. Based on this
definition, close to 50 percent are classified into each subsample. The results, also
shown in Figure 4, show that there is more important effect heterogeneity along this
dimension than the income dimension. In fact, all estimates imply better health
outcomes for individuals in bad ex-ante health. However, as indicated by the p-values in
the right-hand side brackets, only the difference with respect to the consumption of
anxiolytics is significantly different from zero. It should also be noted that the second-
stage differences in health outcomes are smaller as individuals in bad health respond
more strongly to the reform than individuals in good health (common treatment effect of
5.6 and 3.6 months, respectively).

Figure 4. Effect heterogeneity by income and health
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Note: The figure shows the reduced-form estimates for the effect of the reform on various outcomes by income level
and health status. The dots mark the point estimates and the lines provide 95 percent confidence intervals. The
brackets above each health outcome report p-values from an interaction model that tests the equality of the
coefficients between two subsamples. The hospitalization and prescription drug variables are defined over the time
period age 65 to year 2010 and years 2005-2009, respectively. For scaling reasons, the number of prescribed packages
of anxiolytics has been standardized to have mean zero and a standard deviation of one and then divided by 5.

Finally, the health effects of continued work could also depend on marital status. Social
support from a spouse may help to buffer various shocks associated with retirement,
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diminished social interactions in particular.*® Furthermore, married individuals may
obtain greater pleasure from retirement than non-married individuals if there is
complementarity of leisure between spouses. Continued work should then be more
beneficial for non-married than married individuals. However, the opposite case is also
conceivable. Increasing the normal retirement age essentially implies that individuals
have to work longer to achieve the same pension level. Receiving news about such a
reform at short notice could cause mental stress, which may be better dealt with in the
presence of a spouse. | also look at heterogeneity with respect to the retirement status of
the partner.*!

The results from estimating the sample separately for married and non-married
individuals, and separately for married individuals with and without a retired partner are
shown in Figure 5. As for marital status, we see that two coefficients for married
individuals reflect significant reductions in health care utilization (hospitalization due to
diabetes and the consumption of anxiolytics) compared to none for non-married
individuals. However, the estimates for the non-married individuals are less precise and
in several cases quite close in magnitude to the corresponding estimates for the married
individuals. In fact, the p-values from the interaction model imply that the two groups
do not differ significantly with respect to any outcome.

There is larger effect heterogeneity with respect to the retirement status of the
partner. Individuals with a non-retired spouse are more likely to experience a reduction
in health care utilization as compared to individuals with a retired spouse. The
difference is most evident in the case of the probability of being hospitalized due to any
cause. This difference is also statistically significant at the 5 percent level. This result
suggests that the benefits of postponing retirement are larger when the partner is not yet
retired. An analysis of the first stage reveals that individuals with a non-retired spouse
respond more strongly to the reform with respect to the retirement age. For these
individuals, the common first-stage effect amounts to 5.6 months compared to only 2.5

months for individuals with a retired spouse. Apart from providing evidence in favor of

% For example, Dave et al. (2008) find that the adverse health effects of retirement are mitigated if the individuals is
married.

% The retirement status of the partner is based on the year in which the wife retires. Because the LOUISE data only
covers individuals aged 16—65 during the period 1987-2000 and individuals aged 16—74 from 2001 and onwards, the
information on retirement status of the partner is incomplete for married women who retire prior to year 2001 and
whose husbands are born in 1934 or earlier. As a result, | only observe the retirement status of the partner for 82
percent of the married workers in the sample.
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the complementarity-in-leisure hypothesis, this result implies that the second-stage

differences in health outcomes are smaller than those of the reduced-form above.

Figure 5. Effect heterogeneity by marital status
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Note: The figure shows the reduced-form estimates for the effect of the reform on various outcomes by marital status.
The brackets above each health outcome report p-values from an interaction model that tests the equality of the
coefficients between two subsamples.

8.2 Income effects

One important aspect of estimating the health effects of reforms that promote later
retirement is that these effects may operate through changes in lifetime income.* To
illustrate the effect of the reform on lifetime income, | replace the dependent variable in
Equation (4) with log disposable income at age a and estimate it for ages a=61,...,69.
The DD estimates from these regressions are shown in Figure 6. There is a positive and
significant effect on disposable income of about 2-5 percent at ages 63-66, which
corresponds to an annual increase in disposable income of SEK 3,500 to SEK 8,500.

From age 67, the effect is negative and barely statistically different from zero. The

%2 There is a large literature on the health effects of income loss due to unemployment (e.g. Black et al. (2012) and
Eliason and Storrie (2009a). The direction of the income effect on health is not clear, however. Jensen and Richter
(2004) show that an unexpected pension benefit reduction among Russian pensioners increased mortality, whereas
Ruhm (2000) show that fatalities decline during recessions.
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conclusion from these results is that the income effects should be rather small and that

potential health effects are more likely to operate through other channels.

Figure 6. The effect on disposable income of the reform
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Note: This figure plots the coefficient estimates from the interaction term in a DD specification of the effect of the
reform on log disposable income at age a.

8.3 Robustness

I conducted a number of sensitivity analyses of the main findings. First, | check whether
the hospitalization and prescription results are robust to including individuals who died
during the follow-up period. Second, I exclude individuals born in 1938 and 1939 who
had the possibility of avoiding the new pension rules by retiring early (see 5.1). If
individuals in bad health truly retired early in order to avoid the new rules, there is an
overrepresentation of healthy individuals in the 1938 and the 1939 cohorts in the
treatment group which could explain why we find non-negative health effects of
postponing retirement. Third, | test whether the results are sensitive to the choice of
instrument, i.e. whether the just-identified model produces different results from the
over-identified model. Fourth, | check whether the results are robust to the exclusion of
control variables. Reassuringly, each of these tests produces results very similar to those
presented in the paper.®® Finally, to verify that the insignificant results for mortality do
not merely result from the linear probability framework, | supplement the analysis with

estimates from duration models. The duration models provide no evidence that

3 The results for several key outcomes are presented in Table A5 in the Appendix.

47 IFAU — What are the health effects of postponing retirement? An instrumental variable approach



postponing retirement affects the probability of death due to any of the listed causes

(not displayed).

9 Conclusion

This paper studies the causal effect of postponing retirement on health care utilization
and mortality. Retirement is endogenous to health because individuals who retire later
are more likely to be in good health. To estimate the causal effect of postponing
retirement on health we need variation in retirement timing that is exogenous to health.
For this purpose | utilize variation in retirement timing from a pension reform that
raised the age at which broad categories of Swedish local government workers were
entitled to retire with full pension benefits from 63 to 65. Because the new rules applied
to individuals born in 1938 or later, | use both birth cohort and sector variation for
identification.

The analysis is restricted to women because there were very few men in the largest
worker categories that were affected by the reform, which include personal care-related
workers, nursing professionals, cleaners and restaurant service workers. The control
group is made up of female private sector workers of similar age. | use an 1VV-approach
to estimate the effects of postponing retirement on post-retirement health, where
retirement is instrumented by several interaction terms between being born in 1938 or
later and working in the local government sector.

Health outcomes are measured using detailed individual-level administrative data on
drug prescriptions, hospital admissions and mortality. | focus on the extensive and
intensive margin of health care utilization, i.e. the prevalence and total consumption of
inpatient care and drug prescriptions during a pre-specified period of time. ICD and
ATC codes are used to classify health events into a number of relevant medical causes
based on their appearance in previous literature on the association between retirement
and health.

I first show that retirement age is negatively correlated with the consumption of
health care and mortality - those who retire later consume less health care and are less
likely to die early. The results from the IV analysis emphasize the importance of
controlling for this selection issue. They reveal zero effects on the risk of dying early

and on the overall consumption of health care. There are three possible exceptions to the
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overall finding of zero effects. First, postponing retirement reduces the number of
prescribed packages of drugs that treat anxiety. Since there is no effect for the extensive
margin, this result suggests that postponing retirement might alleviate short-term
anxiety and depressive symptoms among elderly with pre-existing mental health issues.
There is also suggestive evidence that postponing retirement decreases the probability
of being hospitalized due to diabetes and the probability of being treated for
cerebrovascular disease (stroke). Since many of the risk factors for diseases of the
circulatory system and diabetes are related to lifestyle, one interpretation is that old
people are more likely to maintain a more healthy lifestyle (e.g. better diet and more
physical exercise) at work than at home. However, the cause-specific results should be
interpreted with much caution as they are sensitive to the choice of follow-up period and
outcome measurement.

The findings of this paper have timely and direct policy implications. The results
suggest that raising retirement age thresholds would not have a serious impact on short
to medium term health outcomes. The external validity of the results could very well be
questioned given that we focus on Swedish women in low- to medium-paid public
sector jobs. Although a select group, the features of their pension are similar to those of
many other sector-specific pension plans. Moreover, since various discussions of
increasing the retirement age thresholds deal primarily with the concern that such
increases could adversely affect individuals in low-skilled jobs, this focus could also be
considered a strength. A potential threat to the internal validity of the results is that a
few health outcomes do not seem to justify the parallel trends assumption, which is
crucial for the identification strategy. This implies that we cannot rule out the existence
of different time-trends that mask a causal relationship between retirement and health.
Most outcomes do, however, lend relatively strong support to the parallel trend
assumption.

To gain insight into to what extent the results can be generalized to male workers we
turn to previous studies. Among the studies reviewed in Table A2 that investigate
gender heterogeneity, a majority find no significant differences in health outcomes
between men and women. Moreover, studies that use a reform-based approach suggest

that the potential gender differences are likely to be small or even zero (see e.g. Hernaes
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et al. (2013) and Atalay and Barrett (2014a) and Grip et al. (2012)).** A similar picture
is acquired from the related literature on the health effects of job loss. Using data on all
establishment closures in Sweden in 1987 and 1988, Eliason and Storrie (2009b) find no
considerable gender disparities in the health effects of job loss. The point estimates for
mortality also indicate a similar (positive) impact for both sexes (Eliason and Storrie,
2009a).%

The result that postponing retirement has no effect on the overall consumption of
health care contrasts the general result from studies that study the health effects of
targeted early retirement offers. In a related paper that uses similar data on hospital
admissions as this paper does, Hallberg et al. (2015) report that the introduction of a
generous early retirement program for Swedish army employees reduced the number of
days in hospital between ages 61-70 by more than 40 percent.*® That the results differ
might at first not appear surprising given the characteristics of the populations of
interest. Female local government workers might simply deal with retirement in a
fundamentally different way than male army employees. However, even if we would
concentrate on a uniform group of workers, the health implications of targeted early
retirement offers may still be different from those of strengthened financial incentives to
work longer as workers who retire as soon as they are eligible to claim a pension are
likely to be different from those who continue to work until the age at which they can
claim a full pension. This could explain why Atalay and Barrett (2014a), who study the
health effects of increasing women's early eligibility age in Australia, find evidence in
line with the studies that look at early retirement offers. One should therefore be careful
when using evidence from reforms that affect the early eligibility age to evaluate the
potential health effects of measures that prolong the careers of older workers, and vice

versa.

% It should be noted that several studies in this branch of the literature use gender-specific sample populations and
therefore provide no guidance on the topic (see e.g. Coe and Lindeboom (2008))

% The effect is, however, statistically significant for men only.

% Coe and Lindeboom (2008) use unexpected early retirement window offers to instrument for retirement behavior
and find that retirement temporarily increases self-reported health. Similarly, Bloemen et al. (2013) finds that a
temporary decrease in the age of eligibility for retirement benefits increased mortality among Dutch civil servants.
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Appendix
Table Al. Aggregation of ICD and ATC classifications

Hospitalizations and mortality (ICD-10) Drug prescriptions (ATC)
Common causes
Cancer C00-D48 LO1
Respiratory JO00-J99 R
Circulatory 100-199 C
Other All other All other
Hypothesis-based causes
Physical health
Ischemic heart disease 120-125
Hypertension 110-115
Heart disease C01,C02,C03,C04,C07,C08,C09,C10
Cerebrovascular 160-169 B0O1
Musculoskeletal / Analgesics M AO03D,A03EA,M01,M02A,M03
External causes S00-T35
Diabetes type 2 E10-E14 Al0
Alcohol & tobacco C0-C16,C22,C25,C30-C34,C53,

C64-C65,C67,C92.0,C92.4,C92.5,
E24.4, F10, G31.2, G62.1, G72.1,
142.6, K29.2, K70, K85.2, K86.0,
T51, X45, X65, Y15
Mental health

Parkinson NO4

Antipsychotics NO5A
Anxiety NO05B
Hypnotics & sedatives NO5C
Antidepressants NO6A

Note: This table describes the aggregation of the World Health Organization's International Classification of Diseases (ICD)
diagnoses and ATC Anatomic Classsification Codes (ATC) codes into common and hypotheses-based causes.
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Table A2. Literature overview

Article

Data and population

Empirical strategy

Health effect of retirement

Atalay and Barrett, 2014
Behncke, 2012

Blake and Garrouste, 2012
Bloemen et al., 2013
Bonsang et al., 2012

Borsch-Supan and Schuth, 2013

Bound and Waidmann, 2007
Charles, 2004

Coe and Lindeboom, 2008
Coe and Zamarro, 2011
Dave et al., 2006

Eibich, 2015

Godard, 2015

Gorry et al., 2015

Grip etal., 2012

Hallberg et al., 2015
Heller-Sahlgren, 2016
Hernaes et al., 2013

Insler, 2014

Kuhn et al., 2010

Lalive and Staubli, 2015
Mazzonna and Peracchi, 2012
Neuman, 2008

Rohwedder and Willis, 2010
Sahlgren, 2012

Australian Health Surveys
ELSA, 3 waves, UK
French survey data
Dutch register data
HRS 1998-2008, US
SHARE

ELSA, 2nd wave, UK
HRS, 2nd and 3rd wave
HRS, 7 waves

SHARE

HRS, 7 waves

SOEP, Germany
SHARE

HRS, US

Survey, Dutch public sector empl

Swedish register data, military
SHARE

Norwegian register data

HRS, 1992 wave

Awustrian registers, male blue-collar
Swiss administrative data, women

SHARE

HRS, US

ELSA, SHARE and HRS
SHARE

1V; eligibility age reform

IV, state pension age

1V; increase in number of reference years

1V; early retirement reform

FE; IV, eligibility age for SS

1V; age retirement incentives

RD; health before and after retirement

FE; IV, age retirement incentives

IV; early retirement windows

1V; age-specific retirement incentives

Panel data methodologies

RD based on German pension incentives

1V; age retirement incentives

1V; age retirement incentives

Unexpected change in replacement rate
Introduction of early retirement scheme; DD model
Fuzzy RD based state pension age

Introduction of early retirement scheme; DD and 1V
1V; self-reported retirement probabilities
Extension of early retirement scheme; DD and IV
Full retirement age increase

1V; age retirement incentives

IV; age retirement incentives, spouse's labor supply
1V; age retirement incentives

FE and IV; age retirement incentives

(+) Positive effect

(-) Increases risk of chronic condition

(+) Positive effect

(+) Early retirement decreases mortality

(-) Negative effect on cognitive functioning

(-) Cognitive decline

(+) Positive effect on physical health for men

(+) Positive effect on subjective well-being

(+) Temporary increase in self-reported health

(+) Positive effect on general subjective health

(-) Negative effect on physical and mental health
(+) Positive effect on self-reported and mental health
(-) Retirement increases obesity among men

(+) Positive/no effect on life satisfaction/health care cons
(+) Positive effects on pre-retirement mental health
(+) Reduces mortality and inpatient care

(-) Negative long-run effect on mental health

(+/-) No effect on mortality

(+) Positive effects

(-) Increases mortality

(+/-) No (strong) effect on mortality

(-) Rate of cognitive decline increases

(+) Positive effect on subjective health

(-) Negative effect on cognitive ability

(-) Overall negative effects




Table A3. Changes in pre-determined individual characteristics between treatment and control group

Married  Single Divorced Widow Immigrant Children Schooling Earnings Sick leave  Hospitalized ages 56-60
Pre-reform cohorts
Cohort 1935 * LG 0.00604 0.00422 0.00140 -0.0117 0.00399 0.00362 0.261*** 0.0192 0.111*** 0.000281
(0.0116) (0.00550) (0.00905) (0.00857) (0.00740) (0.00776) (0.0664) (0.0123) (0.0294) (0.0104)
Cohort 1936 * LG -0.00788 0.00737 0.00830 -0.00779 0.00846 -0.000905 0.140** 0.0113 0.0499* -0.00746
(0.0115) (0.00552) (0.00909) (0.00840) (0.00735) (0.00770) (0.0661) (0.0124) (0.0284) (0.0103)
Post-reform
cohorts
Cohort 1938 * LG 0.00127 0.00730 0.00472 -0.0133* 0.00284 0.00000820 0.0246 -0.00323 -0.0188 -0.00858
(0.0112) (0.00535) (0.00886) (0.00805) (0.00704) (0.00734) (0.0643) (0.0122) (0.0269) (0.00995)
Cohort 1939 * LG 0.00221 0.00259 0.00299 -0.00779 -0.00731 -0.0108 -0.0478 -0.0148 -0.0236 -0.0171*
(0.0111) (0.00531) (0.00886) (0.00782) (0.00702) (0.00720) (0.0632) (0.0121) (0.0264) (0.00980)
Cohort 1940 * LG 0.00760 -0.00385 -0.00232 -0.00143 -0.0111 -0.0108 -0.141** -0.0308*** 0.0126 -0.00660
(0.0109) (0.00529) (0.00875) (0.00762) (0.00680) (0.00710) (0.0622) (0.0118) (0.0266) (0.00974)
Cohort 1941 * LG -0.0139 0.00754 0.00848 -0.00210 -0.00647 -0.0122* -0.142** -0.0373*** 0.0286 -0.00366
(0.0108) (0.00531) (0.00871) (0.00756) (0.00685) (0.00705) (0.0623) (0.0117) (0.0268) (0.00956)
Cohort 1942 * LG 0.00942 -0.00836 0.00592 -0.00698 -0.00848 -0.0124* -0.222%** -0.0647***  0.0928*** -0.00310
(0.0105) (0.00515) (0.00848) (0.00727) (0.00645) (0.00685) (0.0604) (0.0113) (0.0267) (0.00931)
N 133,026 133,026 133,026 133,026 133,026 133,026 133,026 133,026 133,026 133,026
Mean dep. var 0.615 0.063 0.193 0.129 0.102 0.113 10.340 11.995 0.971 0.244

Note: This table reports estimation results from regressing the characteristic of interest on several interaction terms between cohort j=(1935,...,1942) and the local government dummy as well
as the local government dummy itself and cohort-fixed effects (the 1937 cohort as reference). See Table 2 and Table 4 for more information on the sample of analysis and controls. Robust
standard errors in parentheses. ***, ** * denote statistical significance at the 1%, 5% and 10% level respectively



Table A4. First-stage results for alternative retirement definitions

Claim age Income-based
@) 2 @) (4)
Post-reform CH * LG 0.493*** 0.365***
(0.0252) (0.0256)
Cohort 1938 * LG 0.223*** 0.198***
(0.0397) (0.0404)
Cohort 1939 * LG 0.397*** 0.268***
(0.0388) (0.0403)
Cohort 1940 * LG 0.586*** 0.464***
(0.0370) (0.0393)
Cohort 1941 * LG 0.604*** 0.419***
(0.0364) (0.0395)
Cohort 1942 * LG 0.615*** 0.446***
(0.0349) (0.0385)
Controls Yes Yes Yes Yes
Observations 133,026 133,026 133,026 133,026
Mean dep. var 63.880 63.880 63.880 63.880
F-statistic 384.359 101.839 202.792 49.333

Note: Dependent variable: income-based retirement age, columns (1)-(2); claim age, columns (3)-
(4). Estimated using OLS. Dependent variables right-censored at age 68. Columns (1) and (3)
show estimates from Equation (2) and columns (2) and (4) from Equation 3. See Table 2 and
Table 4 for more information on the sample of analysis and controls. Robust standard errors in
parentheses. ***, ** * denote statistical significance at the 1%, 5% and 10% level respectively.
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Table A5. Robustness checks

All drugs Mental drugs
Any Dose Packages Any Dose Packages
oLS 0.000944 -112.6%** -0.0900*** -0.0347*** -8.410***  -0.0137***
(0.00235) (7.894) (0.0217) (0.00603) (1.051) (0.00143)
2SLS; over-identified -0.0426 0.111 -0.00184 -0.0962 0.0283 -0.0152
(0.0418) (0.106) (0.0967) (0.103) (0.0454) (0.0570)
* No controls -0.0377 0.0682 0.0199 -0.0532 0.0457 0.0238
(0.0359) (0.0922) (0.0827) (0.0889) (0.0392) (0.0498)
* Exclude 1938,1939 -0.0333 0.121 -0.00766 -0.109 0.0238 -0.0219
(0.0426) (0.109) (0.0999) (0.108) (0.0466) (0.0602)
* Include non-
survivors -0.128** 0.0412 -0.00175 -0.0879 0.0283 -0.0152
(0.0533) (0.106) (0.0974) (0.103) (0.0454) (0.0570)
2SLS; just-identified -0.00642 -60.75 -0.117 0.173 12.18 -0.0278
(0.0501) (174.3) (0.526) (0.131) (24.17) (0.0307)
* No controls -0.0160 0.0692 0.0182 -0.0350 0.0560 0.0196
(0.0416) (0.110) (0.100) (0.110) (0.0466) (0.0633)
Hospitalized (yes/no) Hospital days Mortality
Ages 65- Age 65-year Ages 65- Age 65-year By age By year
68 2010 68 2010 69 2011
oLS 0.0389*** -0.0320*** 0.0189*** -0.0237*** 0.102*** -0.118***
(0.00548) (0.00595) (0.00130) (0.00200) (0.00241) (0.00305)
2SLS; over-identified -0.00184 -0.0962 0.0101 0.0331 0.0283 -0.0152
(0.0967) (0.103) (0.0243) (0.0365) (0.0454) (0.0570)
* No controls 0.0199 -0.0532 0.0135 0.0360 0.0457 0.0238
(0.0827) (0.0889) (0.0208) (0.0323) (0.0392) (0.0498)
* Exclude 1938,1939 -0.00766 -0.109 0.00862 0.0374 0.0238 -0.0219
(0.0999) (0.108) (0.0252) (0.0396) (0.0466) (0.0602)
* Include non-
survivors -0.00175 -0.0879 -0.00199 0.0219 - -
(0.0974) (0.103) (0.0302) (0.0475) - -
2SLS; just-identified 0.0188 -0.0535 0.00908 0.0335 0.0363 -0.0279
(0.122) (0.133) (0.0321) (0.0520) (0.0558) (0.0754)
* No controls 0.0182 -0.0350 0.00962 0.0301 0.0560 0.0196
(0.100) (0.110) (0.0265) (0.0437) (0.0466) (0.0633)

Note: This table reports OLS and

2SLS results of postponing retirement by one month on the consumption of

prescriptions drugs, hospitalization and mortality. Row (1) reports OLS results; row (2) reports 2SLS results from the
over-identified case (the main specification); row (3) is estimated without controls; row (4) excludes those born in 1938

and 1939 (transition cohorts); row (5)

includes non-survivors; row (6) reports 2SLS results from the just-identified case;

and row (7) is estimated without controls. The binary outcome variables have been multiplied by 100 so that the

estimates denote percentage points.

See Table 2 and Table 4 for more information on the sample of analysis and

controls. Robust standard errors in parentheses. ***, ** * denote statistical significance at the 1%, 5% and 10% level

respectively.
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Figure Al. Sick leave patterns by occupation
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Note: The upper figure plots the fraction of female workers with more than 60 sick leave days, by year and
occupation. The lower figure plots the average number of sick leave days. The data includes all employed female
workers in the age group 18-64. "Unskilled jobs" refer to SSYK codes 91-93. The SSYK codes for the remaining
occupations are provided in Table 1. Source: Forsékringskassan (2012, 2015).

Figure A2. Sick leave patterns of younger workers
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Note: This figure plots the fraction of female workers aged 45-50 with more than 14 consecutive days of sick leave
for several years surrounding the reform. The solid and dashed lines denote individuals observed working in any of
the treatment group occupations and in the private sector, respectively (see Table 1). The dip in 1997 is the result of a
temporary increase in the number of consecutive days an employee had to be sick in order to receive sickness benefits
from the Social Insurance Agency rather than the employer. Between January 1 1997 and March 31 1998, the 14-day
period was extended to 28 days. Since employer-provided sickness benefits are not observed in the data, sickness
rates are lower during this period by definition.

IFAU - What are the health effects of postponing retirement? An instrumental variable approach 61



Publication series published by IFAU — latest issues

Rapporter/Reports

2016:1 Engdahl Mattias and Anders Forslund “En forlorad generation? Om ungas etablering pa
arbetsmarknaden”

2016:2  Bastani Spencer, Ylva Moberg and Hékan Selin ”Hur kanslig ar gifta kvinnors sysselsattning
for forandringar i skatte- och bidragssystemet?”

2016:3  Lundin Martin, Oskar Nordstrom Skans and Par Zetterberg “Kéren och karridren: Student-
politiken som sprangbrada”

2016:4  Brommesson Douglas, Gissur Erlingsson, Johan Karlsson Schaffer, Jorgen Odalen and Mattias
Fogelgren " Att méta den hogre utbildningens utmaningar”

2016:5  Egebark Johan "Effekter av skatter pa ungas egenféretagande”

2016:6  Mannelgivst Ruth, Berndt Karlsson and Bengt Jarvholm ”Arbete och arbetsmarknad i sjuk-
forsékringen”

2016:7  Rosengvist Olof ”Rostrétt och ungdomars kunskap om politik”

2016:8  Lindgren Karl-Oskar, Sven Oskarsson and Mikael Persson “Leder béttre tillgang till utbildning
till 6kat politiskt deltagande?”

2016:9  Moberg Ylva "Ar lesbiska foraldrar mer jamstéllda?”

2016:10 Hinnerich Bjorn T. and Jonas Vlachos “Skillnader i resultat mellan gymnasieelever i fristdende
och kammunala skolor”

2016:11 Engdahl Mattias ”Invandringens arbetsmarknadseffekter: lardomar fran den internationella
litteraturen och svenska resultat”

2016:12 Hagen Johannes ”Halsoeffekter av senarelagd pensionering”

Working papers

2016:1

2016:2

2016:3

2016:4
2016:5

2016:6
2016:7

2016:8

2016:9

2016:10

2016:11

Bastani Spencer, Ylva Moberg and Hakan Selin “Estimating participation responses using
transfer program reform”

Lundin Martin, Oskar Nordstrom Skans and Pér Zetterberg "Leadership experiences, labor
market entry and early career trajectories”

van den Berg Gerard J., Lena Janys, Enno Mammen and Jens P. Nielsen ”A general semi-
parametric approach to inference with marker-dependent hazard rate models”

Egebark Johan “Effects of taxes on youth self-employment and income”

Holmlund Helena “Education and equality of opportunity: what have we learned from
educational reforms?”

Rosengvist Olof “Rising to the occasion? Youth political knowledge and the voting age”

Lindgren Karl-Oskar, Sven Oskarsson and Mikael Persson “How does access to education
influence political candidacy? Lessons from school openings in Sweden”

Moberg Ylva “Does the gender composition in couples matter for the division of labor after
childbirth?”

Hinnerich Bjérn T. and Jonas Vlachos “The impact of upper-secondary voucher school
attendance on student achievement. Swedish evidence using external and internal evaluations”

Farbmacher Helmut, Raphael Guber and Johan Vikstrdm “Increasing the credibility of the twin
birth instrument”

Hagen Johannes “What are the health effects of postponing retirement? An instrumental
variable approach”



Dissertation series
2015:1 Egebark Johan “Taxes, nudges and conformity. Essays in labor and behavioral economics”

2015:2  Blind Ina “Essays on urban economics”



	Abstract
	Table of contents
	References
	Appendix
	IFAU publications
	Search
	Back



