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Abstract
Hagen, J. 2016. Essays on Pensions, Retirement and Tax Evasion. Economic studies 158.
195 pp. Uppsala: Department of Economics, Uppsala University. ISBN 978-91-85519-65-1.

Essay I: This essay provides an overview of the history of the Swedish pension system. Starting
with the implementation of the public pension system in 1913, it outlines the key components
of each major pension reform up until today along with a discussion of the main trade-offs and
concerns that policy makers have faced. It also describes the historical background of the four
largest occupational pension plans in Sweden and the mutual influence between these plans and
the public pension system.      

Essay II: Despite the fact that the increasing involvement of the private sector in pension
provision has brought more flexibility to the pay-out phase of retirement, little is known about
the characteristics of those who choose to annuitize their pension wealth and those who do not.
I combine unique micro-data from a large Swedish occupational pension plan with rich national
administrative data to study the choice between life annuities and fixed-term payouts with a
minimum payout length of 5 years for 183,000 retiring white-collar workers. I find that low
accumulation of assets is strongly associated with the choice of the 5-year payout. Consistent
with individuals selecting payout length based on private information about their mortality
prospects, individuals who choose the 5-year payout are in worse health, exhibit higher ex-post
mortality rates and have shorter-lived parents than annuitants. Individuals also seem to respond
to large, tax-induced changes in annuity prices.          

Essay III: This essay estimates the causal effect of postponing retirement on a wide range of
health outcomes using Swedish administrative data on cause-specific mortality, hospitalizations
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. The reform caused a remarkable shift in the
retirement distribution of the affected workers, increasing the actual retirement age by more than
4.5 months. Instrumental variable estimation results show no effect of postponing retirement
on the overall consumption of health care, nor on the risk of dying early. There is evidence,
however, of a reduction in diabetes-related hospitalizations and in the consumption of drugs
that treat anxiety.

Essay IV (with Per Engström): The consumption based method to estimate underreporting
among self-employed, introduced by Pissarides and Weber (1989), is one of the workhorses in
the empirical literature on tax evasion/avoidance. We show that failure to account for transitory
income fluctuations in current income may overestimate the degree of underreporting by around
40 percent. Previous studies typically use instrumental variable methods to address the issue.
In contrast, our access to registry based longitudinal income measures allows a direct approach
based on more permanent income measures. This also allows us to evaluate the performance
of a list of instruments widely used in the previous literature. Our analysis shows that capital
income is the most suitable instrument in our application, while education and housing related
measures do not seem to satisfy the exclusion restrictions.

Keywords: Pensions, retirement, annuity, annuity puzzle, adverse selection, pension reform,
instrumental variable, health, health care, mortality, tax evasion, engel curves, consumption,
self-employment, permanent income
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Introduction

This thesis consists of four self-contained essays. The first three essays relate
to pensions and retirement in Sweden whereas the fourth essay deals with tax
evasion among the self-employed. In this section, I introduce each of these
two research fields and discuss how each essay contributes to the respective
topic.

1 Pensions and retirement in Sweden
Figure 1 shows the evolution of the average remaining life expectancy at birth
and at age 65 over the last 150 years for Swedish men and women. In 1913, the
year in which the first public pension system was legislated in Sweden, the av-
erage life expectancy at birth was around 57 and 60 years for men and women,
respectively. An average person who was fortunate to be alive at age 65 could
expect to live another 13–14 years. Today, the average life expectancy is 80
years for men and 84 years for women, and those who live until the age of 65
can expect to live another 19–21 years, on average. In fact, a new-born today
is more likely to reach the age of 80 than a 65-year-old was a century ago.

The expected length of life has important implications for the need and de-
sign of a pension system. Unless the actual retirement age increases at a simi-
lar rate, rising life expectancy necessarily translates into additional years spent
in retirement that must be financed in some way. To get a picture of the his-
torical development of the retirement age, Figure 2 plots gender-specific em-
ployment rates for three different age groups above the age of 60 for the time
period 1961–2011. The left panel shows that the employment rate among men
declined significantly in the first three decades. Although this trend has been
reverted in the last 15–20 years or so, the current employment rates among
elderly men are only at levels prevailing in the late 1970s and far from those
of the early 1960s. The only group where the employment rate is higher today
than 50 years ago are women aged 60–64. The share of individuals working in
this group rose from around 30 percent in 1961 to almost 60 percent in 2011.
Employment rates among women aged 65 and above, on the other hand, have
been quite stable and rather low throughout this time period.

The increasing gap between average life expectancy and the actual retire-
ment age provides an important backdrop to the retirement-related topics ad-
dressed in this thesis. Essay I provides a historical review of the development
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Figure 1. Average remaining lifetime in years for men and women
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of the Swedish pension system. It discusses the key components of each ma-
jor pension reform up until today and how these have been shaped by the
demographic and politico-economic context. Essay II deals with the decumu-
lation of wealth during retirement or, more specifically, Swedish white-collar
workers’ preferences for the time period over which their occupational pen-
sion capital is paid out. From an individual viewpoint, how to use the ac-
cumulated pension assets becomes an increasingly important matter with the
number of years spent in retirement. From the viewpoint of the government,
the consequences of individuals failing to insure themselves against outliving
their resources will be more severe in times of rising life expectancy. Essay
III studies whether later retirement has an effect on health and, if so, which
aspects of health. Rising life expectancy has been the main driver behind re-
cent reform attempts to increase peoples’ willingness to postpone retirement.
Alongside the effects on labor supply, it is important to understand the health
effects of such reforms to evaluate the potential effects on other parts of the
welfare system.

1.1 A history of the Swedish pension system
The Swedish pension system, as we think of it today, has existed for about
100 years. During this period, the pension system has been subject to many
changes, some more important than others. There exist detailed accounts of
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Figure 2. Employment rates 1961–2011 for men and women aged 60–74
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Swedish pension reforms in the second half of the 20th century1, but less at-
tention has been paid to the early development of the pension system. Essay I
attempts to fill this gap. Starting with the implementation of the public pension
system in 1913, it outlines the key components of each major pension reform
up until today along with a discussion of the main trade-offs and concerns that
policy makers have faced.

The implementation of the first public pension system in 1913 was foremost
motivated by a need to provide poverty relief for the elderly. It was argued that
a universal pension system was the best way to tackle the fiscal challenges
associated with the growing ratio of old-to-young people and increasing life
expectancy. Poverty relief, and soon also providing a minimum standard of
living in retirement, has been at core of the rationale for the pension system
ever since. However, the policy makers soon realized that the pace at which
the new pension system enhanced the living conditions of the elderly was too
slow. Many elderly chose not to participate in this pension plan as it would
take many years for an individual to amass enough contributions to be able to
claim a substantial pension.

To speed up the poverty reduction process and increase coverage, a pension
component called the folkpension was introduced in 1935. The folkpension,
a flat-rate benefit paid out to all retirees, raised the living conditions for many
elderly, but was criticized for breaking the link between an individual’s past
earnings and the final benefit. The subsequent post-war expansion of the pen-

1See e.g. Kruse and Ståhlberg (1977); Palmer (2002); Sundén (2006) and Könberg et al. (2006).
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sion system, starting with the introduction of the earnings-related ATP plan2

in 1960, was driven by a desire to strengthen this link. It was argued that
the public pension system should not only provide support for the elderly
poor and redistribute resources from individuals with high lifetime earnings
to those with low lifetime earnings, but also prevent large falls in income for
individuals with different pre-retirement income levels. The often referred-to
policy objectives of insurance against longevity and consumption smoothing
(see Barr and Diamond (2008)) thus gained ground.

Clearly, an expansion of the pension system in combination with rising life
expectancy and falling employment rates would increase the cost of pensions.
However, contemporary projections about the future relationship between pen-
sion contributions and pension payments raised no concern about the long-run
sustainability of the pension system. At the time, positive growth rates were
more or less taken for granted and expectations of a long-run growth rate of
2–4 percent were reasonable. At this pace, the sum of contributions was pro-
jected to increase rapidly and the system could be maintained with low con-
tribution rates. However, the projections done in the 1980s painted a much
bleaker picture of the future of the pension system as a result of lower-than-
expected growth rates and a rapidly growing old-age dependency ratio. The
need of reform was taken seriously and an extensive overhaul of the public
pension system was legislated in 1994 and subsequently implemented in 1999.

While the current pension system provides good conditions for long-run fi-
nancial stability, the level of future pensions is being disputed. Since benefits
are adjusted for changes in life expectancy, younger cohorts must work longer
to have the same pension level as the older cohorts. As seen in Figure 2, re-
forming the public pension system is likely to have played a role in increasing
people’s willingness to work at older ages. Along with stricter eligibility rules
in the sickness and unemployment insurance programs, several measures have
been taken to increase old-age labor supply, including the use of a flexible
retirement regime3, raising the mandatory retirement age from 65 to 67 and
the introduction of age-targeted tax credits for individuals aged 65 or above.
However, there are still rules that reinforce the norm of retiring at the age of
65, such as eligibility for the minimum guarantee and the fact that occupa-
tional pension rights typically can be earned after age 65 only under special
agreement between the employer and the employee. In fact, employment rates
right below this age are among the highest in the world, but low above (Pen-
sionsåldersutredningen, 2012).

The reform process has had a great impact on the reformation of the second-
pillar occupational pension plans in the last two decades. Just like the public
pension system, these plans have been or are underway of being transformed

2Den Allmänna Tilläggspensionen (ATP)
3Under the flexible retirement regime, benefits can be claimed and are actuarially increased
from the age of 61. Also, there is no restriction on combination of work and pension income.
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from defined benefit (DB) to defined contribution (DC).4 The shift towards
DC has primarily been motivated by a desire to reduce aggregate financial risk
and make pensions more actuarial. Another important objective has been to
increase individual choice. Individuals not only have the possibility to choose
their own investment funds, but also flexibility over the time period over which
to withdraw the accumulated savings at retirement. This is the topic of the sec-
ond essay.

1.2 The determinants of annuitization
Economists have long been interested in how people accumulate wealth over
the life-cycle. Recently, however, more interest has shifted to understanding
what happens to those assets during retirement. Poterba et al. (2011) argue that
the reason that interest has shifted is that the accumulation phase of the "baby
boomers" is nearly over and that they have started to enter their retirement
years. How the baby boomers spend down their retirement assets is impor-
tant not only because of the sheer size of the babyboom generation, but also
because they are expected to live longer than previous generations. The mag-
nitude of the risk of outliving one’s resources arguably rises with the expected
number of years in retirement. The babyboom generation is also attracting
attention because they are experiencing more flexibility with respect to how
their assets can be withdrawn compared to earlier generations.

The increased flexibility during the payout phase of retirement is mainly a
result of the ongoing shift in pension provision from DB to DC. The shift from
DB to DC has been particularly evident in private sector pension plans. This
is true both in countries, such as Sweden, Denmark, Norway, Switzerland and
Australia, where private pensions are mandatory or quasi-mandatory, and in
countries such as Canada, United Kingdom and the US, where voluntary pri-
vate pensions are more predominant (OECD, 2013).

So far, the transition to DC has had greater implications for the degree of
flexibility in voluntary pension plans than in mandatory pension plans. While
voluntary pension plans typically offer a lump-sum option as an alternative to
a traditional life annuity5, mandatory pension plans sometimes put a cap on
the amount of retirement assets that can be cashed out (e.g. Denmark) and
sometimes provide no option to annuitization at all (e.g. the Netherlands). In
the most recent decades, however, even mandatory pension plans have started
to introduce more liquid payout options, of which the occupational pension
plans in Switzerland, Australia and Sweden are notable examples. Payout de-
cisions in these pension plans often involve substantial amounts of retirement
savings and are important determinants of old-age economic security.

4See Appendix A of Essay I for a definition of these concepts.
5A life annuity is a series of payments at fixed intervals, paid to the annuitant for as long as he
or she is alive.
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In Essay II, "The determinants of annuitization: evidence from Sweden", I
study payout choices in a large occupational pension plan for Swedish white-
collar workers, the ITP plan. Similar to the other occupational pension plans
in Sweden, the ITP plan has introduced fixed-term payouts as an alternative
to annuitization. The fixed-term payout options allow individuals to withdraw
their pension assets during a fixed number of years with a minimum of five
years. A strength of this study is that I match data on actual payout decisions
in the ITP plan with administrative data from Statistics Sweden, resulting in
a unique data-set with rich individual background information on the retirees.
Previous studies that have acquired data from private pension sponsors and
life insurance companies are limited with respect to individual background in-
formation whereas studies that use survey-based data usually lack information
on actual payout decisions.

Studies of payout decisions in private pension plans, including this one,
often relate their findings to the so-called annuity market participation puz-
zle. The annuity puzzle means that fewer people choose to insure themselves
against longevity through life annuities than theory would predict. The theory
on how people should withdraw their wealth at retirement was pioneered by
Yaari (1965) who concludes that rational individuals with no bequest motive
are always better off by converting all of their wealth to an annuity than in-
vesting the money in a bond. Since then, a number of explanations, that also
have been tested empirically, have been proposed to explain the low demand
for life annuities.

First of all, I find that 76 percent of the retirees in my sample choose to
annuitize their pension wealth. One explanation for why so many choose the
life annuity is that participants are defaulted into the annuity if they have taken
no action by age 65. Had any of the fixed-term payouts been the default, or
if individuals were required to make an active choice, the annuitization rate
would almost certainly be lower. However, the popularity of the fixed-term
payouts has risen over time with 20 percent opting for any of these payout
options in 2008 compared to 31 percent in 2013. The trend towards shorter
payout horizons is likely to continue given that knowledge about the existence
and implications of alternative payout options spreads and that interest rates
have continued to fall. Moreover, I show that fixed-term payouts yield similar,
or even higher expected returns than the life annuity.

I go on by studying one of the most common explanations for the annuity
puzzle, namely adverse selection. Since an annuity’s value is increasing in the
length of time that an individual expects to be alive to receive annuity pay-
ments, longer-lived individuals have greater incentives to purchase annuities.
If annuities are priced to reflect the longevity of annuitants, then annuities will
not be actuarially fair from the standpoint of typical individuals (Finkelstein
and Poterba, 2004). I find clear evidence of adverse selection of shorter-lived
individuals and individuals in bad health into the most liquid payout option.

Taxes are another important source of variation in the price of annuities that
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individuals might respond to. The progressivity of the tax schedule implies
that the effective marginal tax rates decrease with the length of the payout. I
show that the expected value of the 5-year payout could fall by as much as 20
percent relative to the life annuity when taxes are taken into account. In line
with the hypothesis that individuals evaluate the benefit’s net-of-tax value for
different payout lengths rather than its gross value, I document low demand
for the 5-year payout among individuals with high income and large capital
stocks, in particular those whose total retirement income exceeds the central
government income tax threshold only under the 5-year payout.

1.3 The health effects of postponing retirement
Most people agree that a key issue in dealing with the fiscal implications of
increasing life expectancy is to prolong the careers of older workers. One of
the most frequently used policy tools to accomplish this is to raise retirement
age thresholds, such as the age at which individuals can first claim their benefit
(minimum claiming age), claim a full benefit (normal retirement age) or are
obliged to retire (mandatory retirement age). If the response to such reforms is
to work longer, the fiscal viability of the pension system should strengthen. In-
deed, a number of studies have shown that raising retirement age thresholds is
likely to induce people to postpone retirement (e.g. Mastrobuoni (2009); Be-
haghel and Blau (2012); Atalay and Barrett (2015)). However, it is not enough
to consider the effect on the pension system’s finances in isolation from the po-
tential effects on other parts of the welfare system. If these reforms have an
impact not only on people’s retirement behavior, but also on future health pat-
terns and mortality rates, there are effects on health care costs that need to be
taken into account.

Is there any evidence, a priori, about the sign of this effect? Does continued
work lead to an improvement in health and a corresponding reduction in the
cost burden for the health care sector, or is health more likely to be adversely
affected by later retirement? There is no strong consensus regarding this ef-
fect, which may operate in different directions. On the one hand, continued
work may buffer negative lifestyle shocks or a general decrease in physical and
social activity, slowing the decline in health that naturally accompanies aging.
On the other hand, continued work may adversely impact health through in-
creased duration of work-related stress and strain (Insler, 2014). This question
therefore becomes an empirical matter, the answer to which is likely to differ
across job types, age groups and the type of reform. What is clear, though,
is that the fiscal implications of retirement-driven health changes (if they ex-
ist) could be significant. 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 hospi-
tals (Socialstyrelsen, 2015a,b).
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The aim of Essay III is to find out whether retirees’ health is affected by
continued work and, if so, which aspects of health. To do this, I study the
effects of a 2-year increase in the normal retirement age on individuals’ uti-
lization of health care and mortality. The reform, which was implemented in
year 2000, implied that local government workers who previously could claim
a full pension benefit at the age of 63 now had to wait until age 65 to do this.
To arrive at a causal estimate of the effect of this reform, in conjunction with
longer working lives, on health, I use a difference-in-differences approach.
Specifically, the health outcomes of the individuals in the affected worker cat-
egories are evaluated against the health outcomes of private sector workers of
similar age who experienced no change in the retirement age during the period
of study. This approach credibly deals with the simultaneous effects that may
cloud the true impact of retirement on health; poor health is not only a po-
tential outcome of retirement, but may also bring about retirement (McGarry,
2004).

The health outcomes are constructed using detailed administrative data on
prescription drugs, hospital admissions and mortality. The data allows me to
track individuals’ consumption of health care and risk of dying many years
after retirement and classify these events into medical causes that we know
are related to retirement. The results indicate that postponing retirement has
no impact on the overall consumption of health care, nor on the risk of dying
early. There is evidence, however, of a reduction in health care utilization re-
lated to diabetes and anxiety.

This study makes an important contribution to the ongoing policy debate
on retirement age. It suggests that raising retirement age thresholds would not
have a serious impact on short to medium health outcomes on workers in the
type of jobs considered. The focus on Swedish workers in low- to medium-
paid public sector jobs does raise questions about the external validity of the
results, but could nevertheless be considered a strength since various discus-
sions of increasing retirement age thresholds deal primarily with the concern
that such increases could adversely affect individuals in low-skilled jobs. The
study also contributes to the literature on the relationship between retirement
and health, which contains surprisingly little empirical evidence on the health
effects of pension reforms that promote longer working lives. Most previous
studies that use quasi-experimental variation in retirement timing to investi-
gate the effect of retirement on health look at reforms that make early retire-
ment more attractive. The general result from these studies is that (early) re-
tirement is associated with an improvement in health. The contrasting results
of this essay suggest that potential effects of a change in the actual retirement
age due to an increase in the retirement age may be different from the corre-
sponding effect that follows from introducing more generous early retirement
rules.
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2 Income underreporting among the self-employed
Measuring the extent of tax evasion in the economy is a difficult task. Self-
reports of tax compliance are vulnerable to substantial underreporting because
respondents are unwilling to admit the true extent of their participation in il-
legal activities. Tax administrators have also relied on the use of fiscal audits
to create estimates of the aggregate "tax gap", that is the difference between
the amount of tax that should be collected by the tax authorities against what
is actually collected. Audits provide useful information about the patterns of
noncompliance with respect to such variables as type of income, occupation,
region of the country and age, but can be carried out by the tax authorities only
at substantial resource cost.

Tax administrations and researchers have turned to more indirect measures
of tax evasion due to the shortcomings of the direct measures described above.6

A common approach to learning about tax evasion when no direct measure ex-
ists relies on traces of true income. The "traces-of-income" approach looks for
a variable that is correlated with true income. If the researcher can predict an
individual’s true income, inferences about evasion can be done by comparing
the prediction to what is actually reported.

The micro-based traces-of-income approach was pioneered by Pissarides
and Weber (1989) (henceforth PW).7 They focus on estimating the extent of
tax evasion among the self-employed who clearly have much better opportu-
nities to evade taxes than wage earners.8 Using the ratio of food consumption
to reported income as the trace of evasion, they argue that if self-employed
spend a higher proportion of their reported income on food than wage earners
with similar household characteristics and recorded incomes, then this reflects
underreporting of income, not a higher propensity to consume food. Using
UK data, they find that self-employed spend around 10 percent more on food
relative to wage earners, which implies that they underreport their income by
55 percent.

The PW method has been applied in many other countries, including the US
and Sweden, where Hurst et al. (2014) and Engström and Holmlund (2009)
find that self-employed underreport their income by 25 and 30–35 percent,
respectively. Feldman and Slemrod (2007) follow a similar approach using
the relationship between charitable donations reported on income tax returns

6See Slemrod and Weber (2012) for a survey on this literature.
7This approach has also been applied at the macro level. The most prominent example is elec-
tricity use, which arguably is a function of true income. A high ratio of electricity use to formal
income is an indication of a relatively large informal sector (for example, see Johnson et al.
(1997) and Lackó (2000)).
8A common finding is that self-employed account for a large portion of the tax gap. In the
UK, for example, just under half of the aggregate tax gap is accounted for by small and medium
businesses (HM Revenue & Customs, 2015). In Sweden, as much as 85 percent of the estimated
unreported income can be attributed to small businesses that together only account for 9 percent
of reported income (Skatteverket, 2006).
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and reported income as the trace of evasion. Under the assumption that self-
employed are not inherently more charitable than wage earners, they report a
self-employment noncompliance rate of 35 percent.

In Essay IV, which is joint with Per Engström, we address one of the
key methodological problems of the PW method: researchers typically only
have access to current income measures, while theory suggests that a more
permanent measure of the household’s consumption potential may be more
relevant. The use of current income may lead to overestimation of underre-
porting among the self-employed as transitory income fluctuations attenuate
the estimate of the income elasticity of food consumption. Previous studies
acknowledge the importance of using more permanent measures when mod-
eling food consumption, but given the typical cross-sectional design of survey
data, it has proven difficult to come up with a good measure of permanent in-
come.

The standard way of dealing with transitory income fluctuations has been
instrumental variable (IV) techniques. We propose a more direct and intuitive
solution. By merging survey data on consumption to rich panel data from
official tax and income registers, we can move towards a measure of perma-
nent income by averaging household income both forwards and backwards in
time. We then investigate how the estimate of underreporting is affected as
we extend the time window over which income is aggregated. The results are
highly consistent with a substantial degree of attenuation bias. In fact, the
estimated degree of underreporting falls by more than one-third as we move
from current income to a 7-year average measure of household income. We
conclude that it is empirically relevant to account for transitory income fluc-
tuations when applying the PW method and that the preferred way of doing
this is by constructing relevant measures of permanent income. However, if
the researcher lacks panel data to do this, our analysis also shows that capital
income performs well as an instrument for permanent income.
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1 Introduction
The Swedish pension system, as we think of it today, has existed for about
100 years. The pension system that was legislated in 1913 and implemented
in early 1914 was in fact the world’s first pension system to cover a whole pop-
ulation, i.e. the first to introduce the principle of universality. Contemporary
pension systems in other countries typically excluded the non-working pop-
ulation and only made certain subgroups or professions eligible for old-age
income. Sweden is also one of the few countries in Europe to have imple-
mented comprehensive pension reform to deal with the challenges of an aging
population. The current pension system has served as a role model for many
other countries because it maintains long-run financial stability and also pro-
vides increased work incentives.

There exist detailed accounts of the most recent pension reforms in Swe-
den, the implementation of the current pension system in particular1, but less
attention has been paid to the early development of the pension system. This
paper attempts to fill this gap. Starting with the implementation of the pub-
lic pension system in 1913, it discusses the key components of each major
pension reform up until today and how these have been shaped by the demo-
graphic and politico-economic context. The aim of the paper is to enhance
our understanding of why and how the Swedish pension system has become
what it is today and the circumstances under which various aspects of pension
design has been more or less successful.

The paper proceeds as follows. Section 2 discusses the origin of the public
pension system. It discusses the political and demographic factors that led to
its implementation and the influence of the existing foreign pension systems
on Swedish policy makers. Section 3 explains why Sweden moved away from
the Bismarckian retirement insurance design and instead chose to embark on
a Beveridgean path towards the implementation of a pension system based on
the principle of basic security.2 Section 4 discusses the supplementary pen-
sion plan, ATP3. Particular attention is paid to the problems of the ATP plan
that made the pension system unsustainable in the long run and resulted in the
comprehensive pension reform of 1998. Section 5 discusses the implementa-
tion and the rules of the current public pension system. Section 6 discusses the
development of the occupational pension system, the so-called second pillar.
The occupational pension system is a separate system, but it is also supple-
mentary in nature. Its history is therefore closely related to that of the public

1See e.g. Kruse and Ståhlberg (1977); Palmer (2002); Sundén (2006) and Könberg et al. (2006).
2The distinction between Bismarckian and Beveridgean pension regimes is a common classifi-
cation of pension systems that I make frequent references to in my analysis. These regimes refer
to the characteristics of the welfare programs associated with the German Chancellor, Otto von
Bismarck, in the late 19th century and the British economist, William Beveridge, in the 1940s.
See Appendix A for a definition of these two concepts as well as a number of other important
pension concepts that are used throughout this paper.
3Den Allmänna Tilläggspensionen
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pension system. Section 7 takes a forward-looking perspective and discusses
what we can learn from the historical analysis about pension reform at a more
general level and what it means for the future of the current pension system.4

2 The origin of the public pension system
2.1 Early pension systems
The first public pension system in Sweden was passed in 1913 by the Swedish
Parliament. It is often referred to as the first universal pension system in the
world because it, unlike its predecessors, extended beyond the working popu-
lation. The first formal pension system, however, was introduced by the Ger-
man chancellor Otto von Bismarck about 30 years earlier. What citizens of
western democracies today take for granted thus seems to be a rather recent
phenomenon, especially considering the great expansion of the public pension
system during the latter half of the 20th century. However, the idea of trans-
ferring wealth or other kinds of benefits from the working generation to the
old generation is in fact as old as modern civilization, although not formalized
in the way we think about pensions and certainly not universal in character.5

In pre-industrial Sweden, the traditional retirement systems were founded
on family and property. The church laws passed at the end of the 17th cen-
tury put the responsibility for taking care of the poor, who were often old
and unable-bodied, on the congregations. Some (but far from all) congrega-
tions abided these laws and built almshouses, in which the poor were lodged
(Ottander and Holmqvist, 2003). Gradually, however, the responsibility of
supporting the poor was shifted from the congregations to the local authorities
and was formally codified in the Poor Law of 1847.

Private pension solutions based on occupation had been in place long before
the implementation of the public pension system. Most significantly, military
pensions have a long history in Western civilization and have often been used
as an element to attract and motivate military personnel.6 In Sweden, old-age
benefits to ex-soldiers were introduced in the 17th century during a period
of frequent warfare. Initially, crippled soldiers and their families were of-
fered to stay in designated homes, but as the number of war victims increased,
payments in the form of grains and eventually cash were paid out. The first

4Tables A.1 and A.2 summarize important dates in the history of the public pension system and
the occupational pension system, respectively. Table A.3 provides an overview of major public
pension reforms.
5Ancient Roman writings by Cicero and Horatius, among others, reveal to us that people pos-
sessing an exalted societal position or significant financial means, chose to “retire with dignity”
rather than work throughout life.
6For example, the U.S. Congress used pensions to provide replacement income for soldiers
injured in battle, to offer performance incentives and to arrange for orderly retirements (Clark
et al., 2003).
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pension fund was formed by the navy already in 1642, in which the employ-
ees agreed to abstain from a certain proportion of their wage and allocate this
money to the fund.

Amplified urbanization and public sector growth resulted in the emergence
of new civil professions that introduced occupational pension funds similar
to those of the military and the navy. Teachers, civil servants, bankers, and
later on postal service employees, health service employees, law enforcement
employees, and railway workers were covered by profession-specific pension
agreements financed through voluntary or mandatory contributions. In most
cases, the funds were primarily designed to support widows and the replace-
ment rates were generally very low. It is also important to note that the great
majority of the Swedish population were not covered by any formal pension
plan up until 1913 (Ottander and Holmqvist, 2003).

2.2 Political and demographic development
Retirement insurance and the economic situation of the elderly became an
important political question at the end of the 19th century. One important rea-
son for this was the rapidly changing demographic structure of the Swedish
population. The number of elderly increased substantially in the wake of the
industrialization process, which brought decreased infant mortality and a sub-
sequent drop in fertility rates. The demographic change was reinforced by
high emigration rates. Between 1870–1900, around 670 000 out of 4.2 million
citizens emigrated, most of them in their twenties. By the end of this period,
Sweden probably had the oldest population in the contemporary world (Ede-
balk and Olsson, 2010). The growing number of elderly poor put severe finan-
cial pressure on the financial situation of many municipalities, which were re-
sponsible for providing poor relief. Growing inequalities across districts gave
rise to calls for transferring the financial burdens of poor relief to the central
government. Eventually, the two issues of fixing the poor relief and spreading
the financial burden for local authorities became interlinked, to which the in-
troduction of a universal pension system appeared as a solution.

There was also growing awareness of the link between poverty and aging.
In England, the distinction between "worthy" and "unworthy" poor took shape.
The "worthy" poor consisted of people that were unable to work because of
age and weakness (Edebalk, 1999). It was argued that a pension system would
allow these elderly to age with "dignity".

In Sweden, there was no social movement or organization dedicated to
the poverty question in the late 1800s. The first political platform for advo-
cates of a revision of the poor relief legislation was arranged in 1906, the so-
called Congress on Poverty7. As a response to the demands presented by the
congress, the ruling right-wing government created a commission of inquiry,

7Fattigvårdskongressen
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referred to as the Old-Age Insurance Commission8, in 1907. The commission
emphasized that "worthy" retirees and unable-bodied should be offered better
and more dignified social support than what was provided by the existing poor
relief (Elmér, 1960). It also suggested that virtually all people should be cov-
ered by a public pension system. Needy retirees should not have to depend on
ordinary poor relief or other individuals.

2.3 Choosing a pension system
Two issues were at the core of the pension debate. The first issue was whether
a new pension system should be based on mandatory or voluntary participa-
tion. The pros and cons of each type of system that were raised are highly
generalizable. Mandatory participation in a pension system is paternalistic
in the sense that it forces individuals to save according to the rules of the
pension system and not according to their own preferences for inter-temporal
consumption smoothing and risk-taking. Pension systems based on voluntary
participation, however, run the risk of having low participation rates, espe-
cially among people that are in most need of a paternalistic setting to counter
life-cycle myopia. In fact, participation rates had turned out to be very low
in countries with pension systems based on voluntary participation, including
Belgium, France and Italy. Another well-known justification for mandatory
pension systems is to prevent free-riders from exploiting the altruism of others
(Lindbeck and Persson, 2003).

The second issue was whether pensions should be paid out to all individuals
(universal) or only to individuals who meet certain criteria (means-tested). The
main advantage of means-tested benefits is that they can prevent poverty at a
lower cost than a universal pension system by targeting those in need. How-
ever, means-tested benefits also create disincentives for individuals to save.
Individuals might intentionally undersave during their working years so that,
by gaming the system in this way, they will qualify for the means-tested ben-
efit (Feldstein and Liebman, 2002).

The first proposal to introduce old-age pensions in Sweden came from two
liberals, Erik Westin and Adolf Hedin. Hedin saw the creation of social
insurance covering workers as a way to stop social discontent and emigra-
tion, which had reached unprecedented levels in the early 1880s. Hedin even
claimed that a universal pension program should be considered. A commis-
sion was set up in 1884, which presented its findings five years later. The
majority opinion supported a universal plan, but the commission’s proposal
never reached the parliament (Heclo, 1974).

Following the German adoption of old-age insurance in 1889, the momen-
tum for a public pension system intensified. Sketched by an influential profes-
sor of mathematics, Anders Lindstedt, two proposals based on Bismarckian

8Ålderdomsförsäkringskommittén
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principles were presented to the parliament in 1895 and 1898 respectively.
These were not universal and included mandatory worker insurance plans
against accidents as well as retirement insurance. However, the proposals were
either significantly diminished to suit the opposition or not passed at all by the
parliament. The critics argued that the German insurance-based pension sys-
tem did not suit the predominantly agrarian Swedish society. Thus, when the
Old-Age Insurance Commission was set up in 1907, new ideas on the design
of the public pension were required in order to overcome the considerable po-
litical obstacles it faced.

In a report presented to the liberal government in 1912, the commission
quickly ruled out a pension system based on voluntary participation (Heclo,
1974). The commission believed that such a solution would leave too many out
of the system. Ever since, all major parties, both socialist and non-socialist,
have approved of mandatory pension systems. Three retirement insurance al-
ternatives based on mandatory participation stood out as realistic.

1. A universal pension system with flat-rate benefits
Flat-rate benefits are related only to age and citizenship, not past earn-
ings and contributions. This type of pension had not been fully imple-
mented in any country at the time. There was broad consensus in Swe-
den that the state budget was too weak to provide decent replacement
rates within a flat-rate benefit system, especially since the economy was
expected to deteriorate in the near future.

2. The Bismarckian model
The Bismarckain pension system in Germany was designed to extend
the standard of living achieved during work life into retirement. Pension
benefits were roughly proportional to labor income averaged over the en-
tire life course and comprised very few redistributive properties (Börsch-
Supan and Wilke, 2004). Pension systems characterized by a direct link
between the level of contributions and received benefits are referred to
as "Bismarckian". Pensions were called retirement insurance rather than
social security and workers perceived their contributions as insurance
premia rather than taxes. The insurance character was strengthened by
treating the pension system as a separate entity from the government
budget.

3. A means-tested model
The Danish model, implemented already in 1891, provided elderly with
means-tested pensions financed by tax revenue. Liberals and conser-
vatives generally opposed a means-tested system for reasons related to
market inefficiencies and demoralization. They argued that the state pen-
sion fund necessary to sustain a means-tested system would grow too
large and inhibit capital formation. They also strongly opposed the idea
that "unworthy" elderly – people showing no work effort and negligent
parents – would receive pensions (Edebalk, 2003b).
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The German model undoubtedly influenced Swedish policy makers, but the
reform proposal that was presented by the Old-Age Insurance Commission
to the parliament in 1913 contained a quite different pension system. The
reasons for diverging from the Bismarckian system were political and demo-
graphic. First, excluding everyone but workers from the retirement insurance
plans was politically impossible. The greater majority of the Swedish popula-
tion lived in the countryside and would not be covered by a German-like pen-
sion system. The agrarian community was well represented in the parliament
and made up an important voter base for all parties (Edebalk, 2003a). This,
in combination with the presence of a relatively strong central government,
made it possible to introduce a publicly financed pension system that covered
the whole population. Second, excluding non-workers from a pension system
would not tackle old-age poverty effectively, nor alleviate the financial burden
of poor relief for the worst off local districts.

2.4 The 1913 pension system
At this time, the pension debate was not characterized by large party disagree-
ments. The common viewpoint was that something needed to be done about
growing fiscal inequalities among municipalities and deteriorating poor relief.
In May 1913, the Swedish parliament voted unanimously in favor of the in-
troduction of a universal public system in line with the proposal drawn up by
the Old-Age Insurance Commission. The important work of the commission
marked the beginning of a long tradition within the history of the Swedish
pension system of consensus-seeking decision-making based on the work of
cross-party investigation agencies.

The commission had chosen to present a combination of the Bismarckian
model and the means-tested model, since both had its advantages and dis-
advantages. The system consisted of two components. The first and most
important component was fully funded and based on individual contributions
collected by the local governments.9 The contribution level was a function of
reported income and benefits were actuarially fair. This component resembled
retirement insurance, aiming at extending the standard of living acquired dur-
ing work life to retirement. The pension benefit was paid out from age 67.

The second component was supplementary and means-tested where bene-
fits were paid out to all retirees "in need".10 As opposed to the contributory
pension benefits, benefits were tax-financed and were thus financed according
to the pay-as-you go (PAYG) principle. A premium reserve system for man-
aging the pension contributions was set up.11

The main objective of the pension system was to alleviate old-age poverty

9Avgiftspension
10Tilläggspension
11See Appendix A for a definition of premium reserve system.
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and provide elderly with decent retirement conditions. The benefits of lift-
ing retired workers out of poverty were weighed against the costs of creat-
ing saving disincentives through a mandatory government pension program
and the risk of encouraging intentional undersaving and social demoraliza-
tion. Poverty relief, and soon also providing a minimum standard of living
in retirement, remained at the core of the rationale for the pension system up
until the implementation of the earnings-related supplementary pension plan,
ATP, in 1960.

So how generous was the pension system as a whole? Table 1 shows the av-
erage pension for two important worker categories, factory workers and farm-
ers, with income from both the contributory component and the means-tested
component. The means-tested benefits relate to individuals who claimed max-
imum benefits, which implies that the table reflects the relative size of the
public pension system at its best. Replacement rates were nonetheless rather
low, especially for factory workers whose pension only accounted for 8–16
percent of their previous wage (column 4). Moreover, farmers’ pension in-
creased as a share of the average wage level over time and thus seemed to
fare better than factory workers (column 5), but this was partially explained
by higher real wage growth rate in the industrial sector.12

Even if the fully funded component was designed to be the main source
of pension income, most retirees received the bulk of their benefits from the
means-tested supplementary pension. Since benefits in the fully funded com-
ponent were directly linked to the contributions paid, it took many years for
an individual to amass enough contributions to be able to claim a substantial
pension. In fact, the fully funded component did not have any significant so-
cioeconomic effects in the first 20–30 years or so (Edebalk, 2003b). This was
one of the main reasons why the participation rate remained at very low levels
long after the pension system was implemented; many people simply ignored
claiming pension benefits because they were too low. As seen in column 6 of
Table 1, the participation rate, defined as the share of population over 67 years
of age with some kind of retirement income, reached 80% as late as 1936.

3 Leaning towards Beveridge – a universalistic pension
system

In the beginning of the 20th century, two types of pension systems crystallized
in western Europe, sometimes referred to as the "two worlds" of pension sys-
tems (Bonoli, 2003). First, there was the Bismarckian social insurance system
adopted by countries like Germany, Italy, France and Switzerland. Second,

12Replacement rate comparisons between farmers and factory workers suffer from difficulties in
measuring average wage rates and determining their real value. Moreover, the registered wage
income most likely did not fully reflect the actual standard of living of farmers.
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Table 1. Public pension benefits in relation to the average yearly earnings for farmers and factory
workers

Year Avge. factory Avge. farm % of factory % of farm Participation
worker’s wage worker’s wage worker’s wage worker’s wage rate

(SEK/year) (SEK/year)

1914 1,301 811 11.3 18.1 2
1916 1,479 987 13.9 20.8 40
1920 3,607 2,352 8.1 12.5 47
1921 3,363 1,649 8.8 17.9 -
1926 2,707 1,328 16.4 33.5 57
1931 2,767 1,247 16.4 36.3 73
1936 2,848 1,378 16.2 33.5 81
1937 2,974 1,471 21.9 44.2 85
1941 3,615 1,919 29.4 42.6 93
1946 4,790 3,246 30.8 37.1 96
1948 5,912 4,222 35.0 39.8 100
1951 7,600 5,026 31 39.1 100
1956 11,300 7,704 35 43.5 100

Source: Elmér (1960)

there was the redistributive Beveridgean pension system with flat-rate ben-
efits introduced by Great Britain and Denmark among others. Sweden, as
we have seen, endorsed characteristics of both systems in the public pension
system of 1913. Over time, most countries reformed their pension systems
only within the frameworks of the Bismarckian and the Beveridgean systems,
respectively.13 The difficulty of changing the fundamental characteristics of
the pension system gave rise to the idea of path dependence with respect to
the long-term development of pension systems.14 If Sweden would stick to
its universalistic, hybrid version or embark on any of the two major pension
paths remained unclear even two decades after the public pension system was
implemented. However, during the 1930s the Beveridgean ideals took hold
and greatly characterized the pension reforms of 1935 and 1946.

3.1 Perspectives on pension reform
Apart from numerous minor changes, the fundamentals of the Swedish pen-
sion system were left unchanged between 1913 and 1935. However, as neither
the left-wing nor the right-wing parties were completely content with the pen-
sion system, there was an ongoing debate about how it could be improved
during these years.

13The exceptional case is the Netherlands that switched from a Bismarckian old-age insurance
plan to a Beveridgean basic security system.

14Path dependence theory was originally developed by economists to explain technology adop-
tion processes and industry evolution. See Pierson (2000) for a formalization of path depen-
dence within political science.
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The nature of the pension debate in the 1930s was quite different from that
preceding the 1913 pension system legislation. The latter debate was ideolog-
ically heated because it concerned the design of the fundamental characteris-
tics of the pension system. 20 years later, the debate focused on the practical
weaknesses of the current system that had become apparent over time. Two
opposite perspectives on pension reform dominated the debate. The first per-
spective was characterized by a fear that the pension system would grow too
large and become financially unsustainable. The second perspective empha-
sized the insufficiency of current benefit levels.

The right-wing government that was formed in 1923 represented the first
perspective. Their arguments were based on pessimistic projections of the
performance of the Swedish economy and fears that a large social insurance
system would severely harm free market mechanisms.15 There were also fears
that increased contribution rates would further crowd out private savings and
place more funds under the supervision of the government. However, the right-
wing government was replaced by a social democratic government before it
could implement any of their reform proposals.

In the wake of the economic downturn in the 1920s, an increasing num-
ber of elderly poor were forced to rely on locally provided poverty relief for
old-age support. This form of retirement was considered even more "unwor-
thy" now than a few decades earlier because the welfare state had developed
considerably in many other respects since then. In 1933, payments from the
contributory component were still lower than what was considered a normal
pension, amounting to only 9 percent of the average wage in the industrial
sector (Schmidt, 1974). The Social Democrats praised the universality of the
pension system, but called for a pervasive pension reform that would have a
significant impact on benefit levels.

3.2 The 1935 reform
A new commission of inquiry called the Pension Insurance Commission was
formed in 1928 to investigate the scope for improvement in the pension sys-
tem. Most importantly, the commission had to agree on whether the insurance
(Bismarckian) character of the pension should be increased or decreased.

The resulting reform proposal was a compromise between radical right-
wing politicians’ calls for a non-redistributive, fully contributory pension sys-
tem and the social democrats’ preference for a redistributive pension system
financed by tax revenue. However, the commission emphasized the transition
away from the Bismarckian insurance design by referring to the new pension
system as the people’s pension, or folkpension, rather than retirement insur-

15Gösta Bagge, an influential professor of economics and the leader of the Conservative Party be-
tween 1935–1944, said that the pension system would grow uncontrollably like Frankenstein’s
monster (Elmér, 1960).
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ance as before.
The bill that was passed in 1935 under the social democratic government

was very much in line with the reform proposals of the commission. The main
changes were:

• The premium reserve system was partially abandoned, shifting the larger
share of pension funding from the pension fund to general tax revenue.
The increase in the share of pension costs financed by tax revenue and
the partial abolishment of the premium reserve system implied that the
pension system became more integrated with the normal state budget.
Its insurance character was weakened and it was to a less extent seen as
a separate, self-financing entity than before.

• The previous contributory pension benefits were changed into an annual
basic pension of SEK 100 plus 10 percent of lifetime contributions for
both men and women.16 The basic pension of SEK 100 only amounted
to 3–4 percent of the average wage of a factory worker as shown by
Table 1. Loosening the relationship between contributions and benefits
in this way illustrates the direction away from the Bismarckian insurance
design towards the Beveridgean, flat-rate benefit system that was to be
fully implemented in 1948.

• The supplementary, means-tested benefits were increased to achieve rea-
sonable pension levels in shorter time.

• The most controversial element of the 1935 reform was regional het-
erogeneity in benefit generosity. Retirees in urban areas received higher
pension benefits than retirees in rural areas for a given contribution level.17

3.3 The 1946 reform
Reform proposals

Only a few years after the 1935 reform, a new commission18 was set up to in-
vestigate a wide spectrum of welfare issues. Pensions were initially not on the
main agenda of the commission, but were brought up when the shortcomings
of the 1935 reform became apparent. The most debated issue was the time
lag in claiming full benefits from the contributory component. In the light
of the recent development in the UK and the eventual legislation of flat-rate
benefits in 1946, it is natural to believe that the commission was influenced
by the Beveridge report that had been published four years earlier (Beveridge,
1942). However, two out of three reform alternatives presented by the com-

16Folkpension
17The country was divided into three parts based on expected cost of living (Dyrortsgruppering).
People that lived in places where costs were high were entitled to more generous supplementary
pension benefits. This categorization of regions based on relative cost level was also applied
in direct income taxation where the size of possible deductions depended on place of living
(Elmér, 1960).

18Socialvårdskommittén
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mission in 1945 were not in line with the principals of the Beveridgean model.
Thus, rather than having a direct influence on the legislative process, Bev-
eridge’s ideas gained ground in Sweden by influencing the thoughts of several
key players like Gustav Möller.19 Three reform proposals were presented by
the commission:

1. The first alternative included a basic pension of SEK 200 and a means-
tested supplementary pension of SEK 800. The basic pension would cor-
respond to approximately 5 percent of the average factory wage, slightly
more than under the existing system.

2. The second alternative also provided total pension benefits of SEK 1000,
but reduced the size of the means-tested component to SEK 400.

3. The third alternative, that was also ultimately implemented, would pro-
vide everybody with a pension of SEK 1000 independent of past con-
tributions and income level. Even though there were still means-tested
components in the form of housing supplements and supplementary wife
benefits, the third alternative resembled the Beveridgean model of uni-
versal flat-rate benefits to a larger extent than the previous alternatives.

The members of the commission unanimously rejected the first alternative.
The allotted share of the universal basic pension under this alternative was too
small to bring about a significant increase in the general living standard of the
elderly. They could not, however, agree on whether alternative two or three
should be preferred. Since a complete abolishment of the premium reserve
system was embedded in all three alternatives, all pension costs were to be
financed by tax revenue. This put the financial issue at the core of the debate.
Advocates of including a means-tested component next to a basic pension (al-
ternative two) emphasized the excessive costs of having a universal flat-rate
benefit of SEK 1000 (alternative three). They also argued that a pension sys-
tem funded by tax revenue legitimized the use of means-tested benefits to a
larger extent than a fully funded pension system (Elmér, 1960). Those who
opposed means-tested benefits, on the other hand, highlighted the administra-
tive simplicity of alternative three.20

The politicians found it easier to agree on the third alternative than the ex-
perts in the commission. Liberal and conservative politicians believed that
the distortionary and demoralizing consequences of means-tested benefits out-
weighed the financial costs of universal flat-rate benefits. Social democrats
generally supported the third alternative, too, as raising the living standard of
the elderly had been central to the party’s agenda for a long time.

19Gustav Möller was Minister for Health and Social Affairs from 1924–1926, 1932–1936, 1936–
1938 and 1939–1951. He was also a member of the Pension Insurance Commission that was
set up in 1928.

20Having no means-tested benefit, except for the housing supplements, would make it possible
to abolish the paper-based population register of contribution rates.
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The reform

The main characteristics of the new pension system that was legislated in 1946
and implemented in 1948, were the following:

• The pension system was completely unfunded. The existing pension
fund assets and the interest earned on these assets were used to finance
outgoing pension payments during a transition period.

• The most important component was a universal flat-rate benefit of SEK
1000 per year, which substantially improved the financial situation for
the elderly.21 The average annual income for male and female workers in
the agrarian sector amounted to SEK 4,259 and SEK 2,184, respectively
(Socialstyrelsen, 1931).

• The contribution rate was one percent of total taxable income and pen-
sions could be claimed at the age of 67.22

• The central government was responsible for paying out benefits that
were exempt from means-testing, whereas local authorities administrated
the means-tested, supplementary components.

As soon as the folkpension came into force in 1948, it became obvious that
the real value of the flat-rate benefit of SEK 1000 had decreased as a result
of an increase in the general price level. In 1950, the parliament passed a
bill that marked a first step in the implementation of an automatic indexa-
tion mechanism that tied pension benefits to the current inflation rate. In fact,
a common view among economists was that automatic inflation indexation
of pension benefits was undesirable because this would signal governmental
powerlessness against inflation. They soon acknowledged, however, that infla-
tion indexation should not worsen the financial situation of the least well off.

There were discussions about whether public pension benefits should be
tied to real wage increases rather than inflation. It was argued that when the
working population fared better, so should the pensioners. In 1957, the parlia-
ment unanimously voted in favor of a gradual "standard" benefit increase over
a period of ten years that was supposed to mirror the rising living standards in
the economy. However, price inflation remained the main indexation measure
within the public pension system for another 40 years.

The 1946 reform was an important milestone. There was no longer any
relationship between contributions and benefits. All benefits were paid out in-
dependent of past earnings and contributions. Thus, the insurance character
that was relatively prominent in the 1913 pension system, significantly weak-
ened in 1935, was now completely erased.

The gradual shift from a pension system with a strong insurance character
to a system characterized by Beveridgean ideals was clearly reflected in the
composition of revenue sources of the public pension system. Soon after the

21Allmän folkpension (AFP)
22This retirement age was considered too high by many. There were also discussions about
whether the retirement age should be fixed or flexible.
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implementation of the first public pension system, individual contributions fi-
nanced as much as 50 percent of total pension costs. This share was only 16
percent in 1953. Meanwhile, the share of total pension costs financed by cen-
tral government taxes increased from 23 percent to 72 percent during the same
period.

The increasing generosity of the pension system was also reflected in the
pension fee structure. The contribution rate remained at one percent of tax-
able income until 1954 after which it was raised stepwise to four percent over
a period of five years. The redistributive properties of the pension system were
strengthened by raising the maximum fee payable and exempting individuals
with low income from all pension payments. As pension levels rose, more
people found claiming more worthwhile. As seen in Table 1, the participation
rate rose from 81 to 96 percent between 1936 and 1946 and reached 100 per-
cent by the time of the implementation of the folkpension in 1948.

The relatively generous basic pension substantially improved the living con-
ditions for many elderly, which none of the previous reform attempts had
achieved successfully. However, relating the increase in real pensions to the
increase in real wages over the same period shows that recurrent calls for
extending pension benefits often were legitimate. As seen in Table 1, fac-
tory workers experienced a modest replacement rate increase of 5 percentage
points between 1941–1956, reaching 35 percent in 1956. Farmers claimed
higher pensions as a share of their earned income, but given that the average
income level in the agrarian sector was very low at the time, pension benefits
were not that high after all. These replacement rates were still considered too
low by many, especially by high-income earners whose acquired standard of
living was far from sustained into retirement. One way to sustain the standard
of living into retirement would be to introduce an earnings-related pension
component.

4 The rise and fall of a defined benefit pension system
The introduction of an earnings-related pension component had been a recur-
rent political topic in the decades following the implementation of the public
pension system in 1913. However, none of the reform proposals had been put
into practice. In the meantime, large labor market groups tried to supplement
the basic pension with negotiated occupational pension. Such pension plans
had existed for quite some time already, although on a rather small scale.

The debate intensified as large differences in real retirement income be-
tween different income groups and professions emerged. The debate centered
on the financial situation of retired blue-collar workers, who had been less
successful in arranging supplementary private pension solutions than white-
collar workers. While white-collar worker pensions were related to previous
earnings, blue-collar workers normally received fixed pension benefits, inde-
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pendent of the previous wage level. The widespread use of fixed pensions
implied that among the few blue-collar workers who actually received occu-
pational pension, very few received a pension that reflected the size of their
previous earnings. Moreover, rising real wages in the economy implied that
pensioners lagged behind the working generation. This laid the foundation for
one of the greatest political battles in contemporary Swedish history; the ATP
plan.

4.1 A non-conventional pension reform
In the mid-1950s, the coalition government of the Swedish Social Democratic
Party and the Agrarian Party initiated a block overriding pension commission
that they hoped would negotiate a proposal on a radical extension of the current
folkpension and also some kind of supplementary, earnings-related pension
component. The commission’s proposal would then provide the basis for a
traditional compromise solution (Hermansson, 1993).

The members of the commission fully agreed on a gradual increase of the
real value of the folkpension over a period of ten years. There was, however,
considerable disagreement on the design of the new supplementary pension,
even among the government coalition partners. The political stalemate evoked
demands for a national referendum to help resolve the situation. The people
that were entitled to vote in the referendum that was subsequently held on
October 13, 1957, could choose between three alternatives. The alternatives
were referred to as Linje 1, Linje 2 and Linje 3 and corresponded to the policy
preferences of the Social Democrats, the Agrarian Party and the bourgeois
parties respectively:

• Linje 1 – All employees would receive statutory supplementary pension
based on previous earnings. Pension benefits would be financed by em-
ployer contributions and be tied to the nominal price level to secure their
real value.

• Linje 2 emphasized the voluntary character of the earnings-related pen-
sion component, which should be complementary to the existing basic
pension. The basic pension would be raised and the government would
guarantee the real value of the pension benefits.

• Linje 3 – Accession to the supplementary pension would be achieved
through individual, group or, most preferably, collective agreements.
Labor market parties would agree to set up designated pension funds
that would finance the pension entitlements of the employees. The gov-
ernment would not guarantee to uphold the real value of the pension
benefits.
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The outcome of the referendum was unfortunate as each side could regard
themselves as winners in some sense.23 The ambiguous outcome of the refer-
endum caused political turmoil, which culminated in a re-election for the seats
of the second chamber. Linje 1 eventually won a majority with only one vote
in the parliament.24

The ultimate implementation of ATP in 1960 was a great success for the So-
cial Democrats. The ATP plan was one of the most important building blocks
in the Swedish welfare state, for which the Social Democrats could claim full
credit. It became a symbol for the Social Democrats’ idealistic struggle against
conservative forces, to which leading figures of the Social Democrats repet-
itively and effectively appealed to during the following decades (Lundberg,
2003). The 1960 reform was unconventional in the sense that one party alone
was responsible for the design and the implementation of a major pension
system. The reform marked an end of the long-lasting trend of traditional
consensus-seeking decision-making based on the work of cross-party inves-
tigation agencies. The reform was also unconventional in the sense that the
fundamental principle of the new ATP plan did not cohere with the traditional
policy platform of the Social Democrats. From the very start of the Swedish
pension debate in the 1890s, the Social Democrats had pushed for universal
coverage and basic security for all citizens. These principles were set aside in
the ATP plan in favor of the so-called loss-of-earnings principle. The loss-of-
earnings principle would sustain the acquired standard of living into retirement
by letting the size of the benefit depend on previous earnings. The introduction
of an earnings-related component meant that the Bismarckian character of the
pension system was strengthened.

4.2 Properties of ATP
The ATP reform was the last major change to the public pension system before
the comprehensive pension reform in the late 1990s. ATP was a mandatory

23Linje 1 received 45.8 percent of the votes, Linje 2 15.0 percent and Linje 3 35.3 percent. 3.9
percent of the votes were blank and the vote turnout was 72.4 percent (Elmér, 1960). Although
Linje 1 got more votes than the other alternatives, the share of votes for Linje 1 was lower
than the share of parliamentary seats currently held by the Communist Party and the Social
Democratic Party together. In this sense, the outcome of the referendum was a failure for the
Social Democrats rather than a victory. Meanwhile, the Agrarian Party did much better in the
referendum than in any parliamentary election during the 1950s and therefore perceived the
outcome of the vote as a great success. Furthermore, the opposition parties, representing Linje
2 and Linje 3, together received greater support than the left-wing parties.

24The re-election made the two blocs equally large. However, prior to the decisive parliamentary
vote on the ATP plan in May 1959, a member of the parliament of the Liberal Party, Ture
Königson, completely changed the course of the game when he announced that he would abstain
from voting. Despite massive critique from fellow party members, Ture Königson argued that
it was more important to get some kind of supplementary pension system into place rather than
a system according to his party line.
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PAYG system covering all employees and operated as a separate pension plan
next to the folkpension that had been in place since 1948. The size of the ATP
benefit was determined by the so-called 15/30 rule: while only income during
the top 15 income years mattered, 30 years of pensionable income was re-
quired to qualify for the maximum replacement rate of 60 percent. The benefit
was reduced by 1/30 for each year the number of working years was less than
30. Together with the folkpension, the ATP plan provided a gross replacement
rate of roughly 65 percent for an average worker. The average replacement
rate in the OECD countries was 57 percent at the time (Queisser and White-
house, 2005)

Payments were financed by mandatory proportional payroll taxes levied on
wages. No contributions were paid on wage portions above a certain threshold
called the income ceiling.25 Although there was no specific ATP fee for indi-
viduals, everyone still had to pay the pension fee for the folkpension. As seen
in Table A.3, the fee was 4 percent just before the ATP reform and had risen
to 5.86 percent in 1994 (Ståhlberg, 1993).

The fees were collected in designated pension funds, the so-called National
Pension Funds26. The pension funds administered the pension capital and
were responsible for, but did not guarantee, outgoing pension payments. Dur-
ing the initial years of the ATP plan, the contribution rate was set so that the
system would build up a surplus to act as a buffer against cyclical shifts in
contributions. The surplus would also help offset the expected decrease in pri-
vate saving that would follow from making more capital available for lending
(Sundén, 2006). The surplus could also be used to finance outgoing payments
in case payroll tax revenue from the employers was insufficient.

From 1961 and 30 years onwards, the public pension system was subject
to more than 50 changes. All changes, with a few notable exceptions27, were
referred to as "improvements", which in fact were "extensions", of the pen-
sion system. During this period, the Swedish public pension system expanded
rapidly.

4.3 Problems with ATP
ATP rapidly received widespread support because it had an immediate and
strong impact on the financial situation of the current elderly. Not even the
bourgeois governments that were in power between 1976 and 1982 made any
major changes to the ATP plan, partially because its design had turned out to be

25The income ceiling in the public pension system was 7.5 price base amounts, which in 1960
corresponded to annual earnings of SEK 31,500.

26AP-fonderna
27In 1980, under a bourgeois coalition government, an indexation change unexpectedly reduced
the real value of pensions. Pensions were not fully adjusted to the inflation rate, which eroded
the real value of the pension entitlements (Kruse, 2003). The 1988 decision to abolish the
widow pension is another example.
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particularly beneficial for people with shorter work histories and rising earn-
ings profiles (typically liberal and conservative high-income workers). Hence,
ideological forces were not the main contributory factor to the rise of a new
debate on the need for pension reform in the beginning of the 1980s. Instead,
deteriorating fiscal balances and sluggish growth exposed the financial insta-
bility inherent in the pension system.

The design of the ATP plan made the income distribution between the work-
ing population and the pensioners sensitive to changes in economic growth.
Because benefits from ATP were indexed to follow prices, there was no link
between the wage level of the working population and pensions. In times of
rising real wages, contribution rates can be kept low and the standard of living
of the working population rises relative that of the pensioners. However, when
real wages fall and productivity lingers, contribution rates must be increased
in order to finance the pension costs. In the 1980s and the early 1990s, Swe-
den experienced low or negative growth. As a result, earned pension rights
and benefits rose faster than wages and contributions.28

Changes in economic growth also eroded the ATP plan as a source of in-
come replacement. Because the income ceiling was indexed to follow con-
sumer prices, real wage growth meant that successively larger proportions of
the population earned wages above the ceiling (Sundén, 2006). In other words,
the activation of the income ceiling for an increasingly larger proportion of
the population meant that ATP gradually came to look more like an enhanced
folkpension. The erosion of the ATP plan particularly disadvantaged workers
who were not covered by occupational pensions that compensated for income
above the ceiling. These were exclusively blue-collar workers.

Another problem was related to the redistributive properties of the ATP
plan. At the center of this issue was the 15/30 rule, which had been hailed
as the main foundation of the ATP plan that would ensure fairness and redis-
tribute resources from high-income to low-income earners and from men to
women. In practice, however, the ATP formula redistributed income from
those with long working lives and a flat life-cycle income (typically low-
income workers) to those with shorter work histories and rising earnings pro-
files (typically high-income workers) (Sundén, 2006). Table 2 shows that
white-collar workers with high or middle positions in the 1944–1950 cohorts
actually receive a higher pension as a share of paid contributions than low-
income workers. The redistributional implications of ATP were regarded as
"unjust" and undermined its political legitimacy. There were growing fears
that future generations would refuse to fulfil the "implicit generational con-
tract" implied by ATP by cutting outgoing pension benefits or raising costs for
public service used by pensioners (Lindbeck, 1992).

28The excessive sensitivity of the income distribution to changes in the growth rate between these
two groups was illustrated by Ståhlberg (1989), who compared the average net-of-tax pension
to the average net-of-tax income in the economy under different assumptions about the growth
rate. Her calculations showed that the share of average net pension income from ATP and the
folkpension to average net income would amount to 119 percent in 2025 without economic
growth, but only 61 percent under a growth rate of two percent.
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Table 2. The ratio of total contributions to outgoing pension benefits for different income
groups, 1944–1950 cohorts

Socio-economic group Men Women

Senior officials 0.84 1.06
Officials on middle level 0.88 0.88
Officials on lower level 0.84 0.73
Qualified workers 0.82 0.79
Unqualified workers 0.77 0.64
All 0.83 0.78

Source: SOU 1998:3

The ATP plan was also criticized for distorting individuals’ labor supply
decisions, which most likely contributed to the decline in labor force partic-
ipation, particularly among men above the age of 60, witnessed during the
second half of the 20th century. The introduction of the ATP plan had two
opposite effects on the incentives to remain on the labor market. For some
workers, increased pension benefit generosity created a wealth effect toward
earlier exit from the labor market. This effect was amplified by the lowering of
the normal retirement age from age 67 to 65 in 1976 and the extension of early
withdrawal possibilities. However, ATP also created incentives to work longer
as the benefit increased during the years of maturity of the pension plan. The
actuarial addition, which was paid out to individuals who delayed retirement,
also encouraged people to remain in the labor force.

The 15/30 rule had more explicit effects on the labor supply decision. Be-
cause extra pension rights were not earned for working years after 30 years on
the labor market, unless this income exceeded the income of the 15 best years,
increased labor supply did not necessarily translate into a larger benefit. Con-
tributions paid during working years that did not affect the size of the pension
benefit more or less worked as a pure tax on labor income.

5 The great compromise – a notional defined
contribution system

5.1 The reform process
Although the abolishment of the ATP plan was not as politically heated as
its implementation, the reform process leading up to the implementation of
the new pension system in 1999 was long and extensive. A pension commis-
sion was set up in 1984 as a response to the growing number of reports that
highlighted the need of reform due to the problems discussed in the previous
section. The commission failed to produce explicit reform proposals due to
political disagreement among its members and a widespread unwillingness to
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change the fundamentals of the existing pension system.
The economic crisis that unfolded in the beginning of the 1990s pressed

the new right-wing government to take fast and firm action. It was well-
known that the ATP plan was vulnerable to economic recessions. A new
cross-party investigatory body, referred to as the Working Group on Pensions,
was formed.29 The working group was instructed to formulate a reform pro-
posal characterized by long-term considerations and stability. The new system
should, among other things, make pensions more responsive to the general
state of the economy, strengthen the link between contributions and benefits,
contain more transparent redistribution mechanisms, allow for a flexible re-
tirement age and encourage long-term saving (Pensionsarbetsgruppen, 1992).

The group’s first report contained many important guiding principles of the
design of the new pension system and it became clear that a rather extensive
reform was underway. The main ingredients were the following (Pensionsar-
betsgruppen, 1992):

• The adoption of the life-income principle implied that all life-time earn-
ings would count towards the calculation of an individual’s pension. It
also implied a switch from defined benefit (DB) to defined contribution
(DC).

• The reformed pension system, like the previous one, would be manda-
tory.

• A flexible retirement age that would make it possible to retire at any time
between 60–70. This would provide increased work incentives and play
down the age of 65 as the "normal" retirement age.

• Replace price indexation for pensions with wage indexation.
• The reformed pension system would either be PAYG or a combination

of a PAYG and a premium reserve system (no consensus reached at the
time).

The working group found it particularly hard to agree on two issues – the fully
funded component and the income ceiling in the public pension system.

The introduction of a mandatory financial defined contribution (FDC) plan
in the public pension system was central to the bourgeois parties. They argued
that a pension plan based on private individual savings would strengthen the
sense of ownership of individuals’ earned pension rights and balance an in-
creasingly powerful concentration of power within the economy by the state
that had come about through the rapid growth of the National Pension Funds.
The reform prospects engaged not only the political parties, but also powerful
actors in the financial sector. The Social Democrats, on the other hand, de-
fended the National Pension Funds and viewed them as an important collective
saving instrument. They did agree to the introduction of an FDC component

29The new working group consisted only of members of the parliament and hence excluded labor
market representatives and pensioner organizations. The composition of the working group was
quite unique and contrasted sharply to the Swedish corporatist custom of formally incorporating
labor market partners in social welfare reform processes.
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provided that a separate and more important PAYG component was formed.
The second issue was the design of the income ceiling. While the Social

Democrats preferred wage indexation to price indexation, the bourgeois par-
ties were split. The gradual erosion of the income ceiling was the best example
of how dysfunctional the ATP plan had become, but a pension system based on
the principle of basic security was exactly what the bourgeois parties wanted.
However, keeping a price index and thereby allowing for an eventual trans-
formation of the system into a large basic pension was unacceptable for the
Social Democrats. The working group eventually agreed to index the income
ceiling to wages.

There was also disagreement about the redistributive properties of the in-
come ceiling. The bourgeois parties wanted to levy contributions only on earn-
ings below the income ceiling in order to strengthen the insurance character
of the pension system. The Social Democrats, on the other hand, wished to
maintain the progressive feature of the pension system and keep contributions
above the income ceiling. A compromise solution was eventually reached.30

In June 1994, the parliament passed a bill of a reformed pension system,
which was based on the final report of the Working Group on Pensions (SOU
1994:20). The bill was referred to as a "general proposal" because it contained
some unresolved issues. Another four years of negotiations were needed to lay
out all the main ingredients of the pension system, which was eventually leg-
islated in June 1998.

There are several key explanations for why the reform process was success-
ful. First, it was essential that the bourgeois parties and the Social Democrats
could agree on what was portrayed as the most central property of the new
pension system, the life-income principle. By introducing the life-income
principle at the expense of the 15/30 rule, the bourgeois parties’ preference
for a stronger insurance character, and the Social Democrats’ wish to end the
redistribution from individuals with flat earnings profiles to individuals with
steep earnings profiles could be satisfied at the same time (Könberg, 2008). In
this sense, the reform had no clear winner. The reform can either be viewed as
a necessary reduction of ATP, which main features are nonetheless kept intact
– the new pension system is mandatory, earnings-related and provides benefits
up to a certain income threshold. Or it can be viewed as the first introduction
of a mandatory FDC plan.

The work of the small, but efficient and consensus-seeking investigative
commission was the second key to the success of the reform process. Al-
though the economic crisis may have helped the process by increasing the
readiness of the policy makers to make tough decisions, the pension reform
was the continuation of a long process that began in the mid-1980s (Marier,

30The pension contribution was split in half between employers and individuals. The payroll fee
levied on employers is paid on all earnings, whereas the individual part, the so-called general
pension contribution, is paid only on earnings below the income ceiling.
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2002).
Third, opposite to what is often assumed, path dependence may have made

pension reform more likely. Intuitively, path dependence seems likely to worsen
the prospects for pension reform, as the policy makers are constrained by the
institutional setup of the old system. However, given the state of the ATP plan
and the general economy, all parties were aware that any credible reform pro-
posal would have to be based on a financially and politically feasible transition
plan. By making some actions "impossible", path dependence fostered broad
political agreements.31

5.2 The three tiers of the new pension system
The public pension system consists of three tiers. The first tier, the minimum
guarantee32, is a means-tested pension supplement that ensures individuals
with no or low pension income from the earnings-related component a min-
imum standard of living in retirement. The second tier is a notional defined
contribution plan (NDC) referred to as the inkomstpension. The third tier,
the premium pension, is an FDC plan with individual choice. The minimum
guarantee is financed by general tax revenue, whereas the financing of the
earnings-related component is shared between employers and employees. The
contribution rate is 18.5 percent of earnings; 16 percent is credited to the no-
tional account and 2.5 percent is contributed to the FDC plan. The first cohort
to participate in the system is the group born in 1938; it will receive one-fifth
of its benefit from the new system and four-fifths from the old system. Each
cohort thereafter will then increase its participation in the new system by 1/20,
so that those born in 1954 or later will participate only in the new system. In
2040, benefits will be completely paid from the new system (Sundén, 2006).

The minimum guarantee

The minimum guarantee replaced the folkpension and the so-called special
supplement as the basic protection component in the new system. The min-
imum guarantee is indexed to prices, which implies that the role of the min-
imum guarantee decreases in times of high economic growth. The benefit is
worth approximately 35 percent of the average wage of a blue-collar worker
and ensures a minimum living standard of living in retirement.

The minimum guarantee is means-tested against the NDC component and
is therefore only paid out to individuals that receive a small or no earnings-
related pension. The reduction plan against the NDC component has been
criticized for creating disincentives to work around retirement, especially for

31See Lundberg (2001), Lindbom (2001) and Lundberg (2003) for a thorough discussion on this
issue.

32Garantipension
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lower-paid workers with a small inkomstpension. Another criticized feature of
the reduction plan is that it disregards income from the occupational pension
system (Barr, 2013).

The NDC component

The main part of the current pension system is the NDC component, the
inkomstpension. At the core of the NDC plan is the life-income principle.
The main objective of the life-income principle is to reinforce incentives to
work; additional years’ of work should translate into higher benefits. Pension
rights are accumulated on all types of earnings from age 16 with no upper age
limit. Benefits from the inkomstpension can be withdrawn from age 61 and
workers have statutory rights to work until age 67. This means that there is no
formal retirement age in the new pension system. The NDC plan makes use
of non-financial individual accounts to keep track of individual contributions.
This means that annual contributions are used to finance current benefit obli-
gations as in any PAYG system.

The rate of return in the NDC plan is determined by the per capita wage
growth. The use of a wage index for benefits in payment places some of ag-
gregate wage growth risk on retirees. It also imposes some aggregate financial
risk on the NDC system. If the rate of growth of the wage bill is slower than
that of average wages, for instance due to a fall in the size of the work force,
total benefits grow faster than the contributions financing them. However, this
indexation technique was considered the best way to keep a tight link between
the living standard of the young and the old, which was priority.33

The inkomstpension was designed to bring financial stability into the pen-
sion system. An important component in this regard is the mechanism that
adjusts pension benefits to changes in average life expectancy. An individ-
ual’s annual benefit is calculated by dividing the balance in his or her notional
account by an annuity divisor.34 The divisor is determined by average life
expectancy at retirement for a given cohort at the given retirement age. As
long as life expectancy continues to increase, future cohorts will receive ever
smaller monthly pension payments, as earned pension rights are distributed
across more years.

Two issues with the way in which benefits are adjusted to longevity have

33A combined price-wage index would place less risk on retirees, but less indexing to wages, and
so less correlation with revenues, would also increase the probability of a need for legislative
intervention. An alternative indexing strategy is to use the change in the contribution wage sum
as the measure of the rate of return. Auerbach and Lee (2009) shows that an NDC system in
which rates of return are based on total rather than per capita economic growth is inherently
more stable. Indexing to average wage growth might be more comprehensible from an indi-
vidual’s perspective, but the growth rate of the contribution wage sum provides a more relevant
measure of the system’s financial capacity because it takes the growth rate of the workforce into
account.

34See Pensionsmyndigheten (2012a) for the mathematical representation of the annuity divisor.
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received particular attention in the recent years. The first issue is that the an-
nuity divisor converts NDC accounts into annuities using factors that depend
on age and cohort, but not on gender or earnings level. Because women and
high income earners, on average, live longer than men and low income earners
respectively, the new pension system redistributes from men to women, and
within each gender, from low income earners to high income earners. More-
over, those with shorter life expectancy will have an incentive to claim early,
while those with longer life expectancy will have an incentive to delay claim-
ing (Diamond, 1999). This means that the cohort-based longevity adjustment
reduces the progressive feature of the pension system. However, the benefits
of adjusting pensions along other dimensions than age and cohort should be
weighed against its practical difficulties, such as classifying individuals into
relevant groups and avoiding moral hazard issues.

Second, since benefits are adjusted for cohort life expectancy using the ac-
tual (period) mortality table rather than a projected (cohort) table, there is a
risk that total benefit payments for the cohort will exceed their total contribu-
tions if they live longer than expected. In fact, De Gosson de Varennes (2016)
shows that the cohort balances systematically fall short of paying fully for the
cohort pool and that the deficits can amount to as much as 5–7 percent of
cohort total pension costs. The implied intragenerational redistribution from
future cohorts to current cohorts may be regarded as unfair and undermine the
political legitimacy of the pension system.

To ensure financial stability, the policy makers also added an automatic
mechanism that abandons indexation by average wage growth when the fi-
nancial stability of the system is threatened. This happens when a measure
that captures the ratio of the systems’ assets to its liabilities falls below a cer-
tain threshold. The mechanism works automatically and does not require any
political decisions. This goes in line with the objective of the pension re-
form to create a pension system autonomous from discretionary changes and
minimize the risk of manipulation for political gain. However, the automatic
balancing mechanism implies that the Swedish NDC plan does 100 percent of
the adjustment on the side of benefits and zero on the side of taxes. Avoid-
ing arbitrary tax changes and too much of new legislation makes the system
more predictable and transparent, especially for employers, but it should be
balanced against the risks falling on the elderly.

The individual account – the premium pension

The premium pension is the third component of the public pension system.
The premium pension constitutes a relatively small portion of the new system.
Of the 18.5 percent total contribution rate, 2.5 percentage points are allocated
to individual financial accounts where the individuals choose how to invest
their funds. The Swedish Pensions Agency keeps track of the accounts and
executes the desired portfolio investments.

The premium pension was created for three purposes. First, funded indi-
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vidual accounts were believed to increase overall savings in Sweden. Second,
the policy makers wanted to allow participants to take account of the higher
return in the capital markets as well as to tailor part of their pension to their
risk preferences. Finally, an FDC plan is inherently immune against financial
instability, as an individual’s benefits are directly financed by her own accu-
mulated contributions. Worker choice in the premium pension may be seen
as another unnecessary source of risk for the elderly, but it can also be seen
as a risk-spreading device. It implies that the rate of return on at least some
part of an individual’s total contributions to the public pension system is not
dependent on the notional interest in the NDC plan.

The development of the share of active vs. passive savers in the premium
pension underscores the importance of a well-designed default plan. In 2000,
more than two-thirds made active choices. This share declined to 18 percent
in 2001, 8 percent in 2005 and 1.5 percent in 2011 (Pensionsmyndigheten,
2012b). Rather than encouraging participants to make active portfolio choices,
the authorities nowadays focus on the long-run performance of the default fund
and improving the financial knowledge of the public so that participants can
make good investment choices (Sundén, 2006).35 The current default fund au-
tomatically decreases the risk level of the portfolio over the life-cycle, which
helps overcome the potential problem of adverse selection of low-income
workers into a low-risk default fund.

6 The second pillar
The history of Sweden’s occupational pension system, referred to as the sec-
ond pillar, begins long before a universal public pension system was even con-
sidered by the policy makers. Many of the questions that have repeatedly come
back regarding the design and the objectives of the public pension system had
already been addressed within an occupational pension framework. The sec-
tion discusses the origin of the occupational pension plans and the mutual
influence between these pension plans and the public pension system.

6.1 Early occupational pensions
The first worker category to be covered by a formal occupational pension
plan was central government employees. The first central government pen-
sion plans were based on the principle that civil servants should be entitled to
keep their jobs for a whole life-time. Already in 1778, it was decided that a
civil servant who had turned 70 could choose to resign and keep his full salary
throughout life. In 1877, retirement at age 70 was made mandatory and about
two-thirds of the previous wage was paid out to a pensioner who retired at 65.

35For more information on investment behavior in the premium pension, see Engström and West-
erberg (2003), Palme et al. (2007) and Säve-Söderbergh (2012).
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Only minor amounts were paid out to individuals who retired earlier than this.
However, because life expectancy at the time was around 50 years, not many
people could expect to live long enough to claim a pension. The retirement
age was subsequently lowered to 67 for men and 60 for women in 1907.

In 1907, the central government pension plan introduced a contributory
component. One-third of the total pension cost of an individual was supposed
to be covered by her own past contributions and the rest by the state. This
component provided a model for the contributory component in the public
pension system of 1913. The insurance character was subsequently weakened
during the 1930s when the financial responsibility of paying out pensions was
shifted back to the central government; how much the individual had con-
tributed to the system was considered less important (Elmér, 1960). Despite
these changes, the replacement rate of 65 percent was more or less upheld un-
til the end of the 1980s.

In the private sector, most workers had to rely on their employer for old-
age income. Farm workers and servants were considered to be part of their
master’s family, for which the master was legally required to provide old-age
support. The first private sector pension plan that covered large groups of
workers in different professions was introduced in 1917. Similar to the central
government pension plan, two-thirds of the insurance premium was paid by
the employer and the rest by the employee. The average replacement rate was
60 percent and benefits were generally sufficiently high as to disqualify for the
means-tested benefit in the public system.

The early occupational pension plans were important for raising the stan-
dard of living in retirement, especially before the public pension system started
to provide reasonable replacement rates in the mid-1930s. However, as the role
of occupational pensions grew, so did differences in replacement rates between
workers who were eligible for occupational pension and workers who were
not. In the central government, only those who were "permanently" employed
were eligible for central government pensions.36 In a similar fashion, blue-
collar workers were left out of the pension plan in the private sector, which
covered white-collar workers only. The majority of the blue-collar working
population was not part of any pension agreement and only had their basic
pension to live off as pensioners.

To illustrate the importance of occupational pension of a covered individ-
ual’s total pension, Table 3 compares the replacement rates for married railway
and factory workers in Stockholm for selected years. Railway workers were
employed by the central government and were thus entitled to occupational
pension, whereas factory workers only received retirement income from the
public pension. In 1922, railway workers had a replacement rate of 58 percent
compared to 12 percent for factory workers. The difference became smaller
over time as a result of the increased generosity of the public pension system,
but even in 1956, the replacement rate of factory workers was only half of that
of railway workers. As discussed in Section 4, the persistence of replacement
rate differences between different groups on the labor market became a de-

36Permanent employment also implied that 35 years of service were needed to receive a central
government pension (Schmidt, 1974). Non-permanent employees got covered in 1934.
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Table 3. Replacement rates for male lower-grade government employee and male factory
worker without occupational pension in Stockholm for certain years

Year Railway worker Factory worker

1922 58 12
1935 50 12
1946 51 30
1956 77 39

Source: Elmér (1960)

bated topic in the end of the 1950s and was one of the most important factors
behind the introduction of ATP in 1960.

6.2 Implications of ATP
Two central issues in the debate about the design of the occupational pension
system emerged over the next decades. The first issue was how to coordinate
the occupational pension plans with the reformed public pension system, the
ATP plan in particular. The second issue was the extension of occupational
pension rights to blue-collar workers in the private sector.

There are two ways in which second-pillar pension plans are typically coor-
dinated with the first pillar. The occupational pension can either be determined
jointly with the public pension or paid out as a separate entity. These are re-
ferred to as the gross and net methods, respectively. The main advantages of
the gross method are that it effectively achieves a certain replacement rate and
that it is easy to understand for the plan participants. Net pensions, however,
are advantageous from the plan administrator’s perspective because they are
easier to administrate and entail lower uncertainty surrounding future funding
of pension obligations.

The central government plan, which was reformed in conjunction with the
legislation of the ATP plan in 1959, applied the gross method.37 Targeting
the previous replacement rate of 65 percent, the occupational pension benefit
was calculated as the difference between 65 percent of the final wage and the
public pension benefit. The pension plan for private sector white-collar work-
ers was also reformed in conjunction with the ATP reform. Benefits from this
pension plan, referred to as ITP38, were paid out according to the net method.
This meant that individuals earned occupational pension rights for the salary
above the income ceiling in the public pension system. ITP was based on a
premium reserve system, which implied that the pension benefit was paid out
from invested assets rather than current contributions as under a PAYG plan.

37The reformed pension plan was called SPR (Statens allmänna tjänstepensionsreglemente) and
was in place for more than 30 years.

38Industrins tilläggspension för tjänstemän
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In fact, ITP was the only occupational pension plan based on a premium re-
serve system until the 1990s.

Blue-collar workers still had less generous benefits than white-collar em-
ployees in the private sector and public sector employees after the ATP reform
in 1960. They both had a lower total pension, since they lacked occupational
pension coverage enjoyed by other groups, and they had no special arrange-
ment that enabled them to exit the labor force at age 65 without having to claim
an actuarially reduced public pension. In 1973, an agreement was reached be-
tween the central confederation of blue-collar workers, LO, and the Swedish
Employers Association (SAF), to provide a supplement to the public system
for blue-collar workers, the special supplementary pension (STP)39. The over-
all goal with the STP plan was to even out the replacement rate difference
between white-collar and blue-collar workers by paying out benefits that cor-
responded to 10 percent of the final wage. In contrast to the other occupational
pension plans, STP did not pay out pension benefits for earnings above the in-
come ceiling.

6.3 Problems with the occupational pension plans
When plans for abolishing the ATP plan were drawn up in the early 1990s,
a reconstruction of the occupational pension system became necessary. The
occupational pension plans would have to be coordinated with the new rules
of the public pension system. Calls for reform also intensified when the prob-
lems caused by some features of the occupational pension plans became more
apparent. The occupational pension plans suffered from many of the problems
that the ATP plan did because they had many institutional features in com-
mon.

First of all, the long-run financial stability of some of the pension plans
was threatened by underfunding. Most financially troubled was the pension
plan for local government employees.40 A large share of the local govern-
ment work force that had been recruited during the expansion of the public
sector during the 1970s and 1980s now approached retirement. Increasing
labor supply and rising labor force participation among women, who made
up as much as 80 percent of the local government work force, also increased
the pension costs of local governments. The municipalities were unable to
alleviate the pressure by shifting pension means across municipalities, which
piled up considerable pension debts that had to be financed by current budget
means (Ståhlberg, 1993). Moreover, with a larger share of workers hitting the
income ceiling, the share of the financial responsibility for providing pensions
was shifted to the occupational pension plans. Underfunding was not a prob-

39Särskild tilläggspension
40Local government workers were covered by the central government pension plan, SPR, until
the introduction of a local government-specific pension plan in 1985, called PA-KL.
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lem in all plans, least of all in the fully funded plan for privately employed
white-collar workers. Neither the central government pension plan suffered
from particular underfunding issues, much thanks to the possibility of shifting
pension means between different central government agencies.

Institutional complexity was another recognized problem. The complexity
of the plans could be utilized by employers who were better informed than
their employees. There are two examples of this. First, common for all major
occupational pension plans was that persons who left the labor force before
the normal retirement age were granted an annuity from age 65. This meant,
however, that accumulated rights were not indexed during the interim. With
high rates of inflation, early exit from the labor market normally resulted in a
lower pension. This was generally not well understood by participants, but by
employers, who could reduce the pension costs associated with a specific em-
ployee by making him/her choose this option (Palmer and Wadensjö, 2004).
Second, the occupational pension plans contained a lower limit for the mini-
mum number of working hours required to qualify for a pension. As a result,
part-time workers, particularly younger employees and mothers with children,
risked not acquiring pension rights, of which they were not always aware. Em-
ployers could utilize this feature of the system to save on overall pension costs.

The occupational pension plans were also criticized for distorting labor sup-
ply. Because the benefit level was determined by the wage during the most
recent years before retirement, individuals were incentivized to work many
hours just before retirement and less so during early years. Many people tried
to find more favorable ways out of the labor force than simply reducing the
number of hours worked. Of these, early retirement through the disability in-
surance program was the most attractive. The occupational pension that would
be paid out from age 65, after having received the disability pension for sev-
eral years, was calculated on basis of the income during the years preceding
the granting of disability pension.

The progressiveness of pension premiums for employers with respect to age
and wage was (and is still) a matter of debate. In a DB plan, the premium paid
by the employer generally increases with the age of the employee. A wage
increase in the years immediately preceding retirement typically has a much
larger effect on the premium rate than a wage increase of the same magnitude
earlier in the working career, since the increase in the defined benefit must be
financed during a shorter time (Pensionsåldersutredningen, 2012). This can
make it difficult for older persons to change jobs.

Finally, the distributional effects of the occupational pension plans were
similar to those of the ATP plan, but of greater magnitude. The size of the oc-
cupational pension benefit was based on an average of the last several years’
wages rather than on the best 15 years as in ATP. This implied that shifting
from part-time work to full-time work at the end of the working career was
even more beneficial within the occupational pension plans than under the ATP
plan. Short careers and professions with a steep earnings-profile benefited ad-
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ditionally from the fact that the income ceiling within all but the occupational
pension plan for blue-collar workers was four times as high as in the public
pension system.

6.4 Occupational pensions today
All major occupational pension plans have undergone significant changes dur-
ing the last two decades. These were implemented to overcome the problems
described in the previous section. Moreover, the structure of the new public
pension system that was put in place in the late 1990s necessitated changes in
the occupational pension plans to maintain previous retirement standards and
to adjust coordination technicalities. Most importantly, all plans have changed
from DB to DC or a mixture of the two. Each plan also includes a fully funded
DC component, clearly inspired by the FDC component in the public pension
system. Although the direction of reform has been the same across sectors,
the timing has been different. Some of the plans were reformed early in the
1990s, whereas some underwent major changes 10–15 years later.

The central government pension plan has undergone two major changes
during the last twenty years. The first reform in 1991 implied a shift from the
gross to the net pension concept while keeping the DB structure. The struc-
ture of the new pension plan was a direct copy of the occupational pension
plan for white-collar workers which had existed since 1960, providing higher
replacement rates above the income ceiling than below. From 2003, the DB
component only accrues to earnings above the income ceiling, while earnings
below are DC. The current pension plan for local government employees was
put in place in 2006 and closely resembles the central government pension
plan.

In contrast to the current public sector pension plans, the new private sec-
tor pension plans do not contain any DB components. In 1996, the pension
plan for blue-collar workers, STP, was replaced by a new DC pension plan
called SAF-LO. Premium payments take place through the employer setting
aside 4.5 percent of gross income up to the income ceiling. For wage portions
above the ceiling, the premium is set at 30 percent. The new pension plan for
white-collar workers is similar in construction to SAF-LO. Implemented in
2006, the ITP plan was last among the four major agreements to switch from
DB to DC.

Around 90 percent of the total work force today are covered by the four ma-
jor occupational pension plans (Pensionsåldersutredningen, 2012). Public sec-
tor employees are covered by law, which means that the remaining 10 percent
work in the private sector. Because the occupational pension plans provide
pension benefits above the income ceiling in the public pension system, the
relative importance of the occupational pension typically rises with income.
For individuals with earnings below the income ceiling, the occupational pen-
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Table 4. Occupational, public and private pension as a share of total pension income for individuals
between 65 and 69 years of age

Year Cohorts aged 65-69 Public pension Occupational pension Private pension

Men Women Men Women Men Women
1996 1927–1931 74.4 80.6 20.3 15.6 5.3 3.8
2002 1933–1937 67.9 76.2 24.2 15.6 5.3 3.8
2006 1937–1941 64.0 72.1 27.7 19.0 8.1 8.9
2007 1938–1942 62.2 70.3 29.4 20.3 8.4 9.4
2009 1940–1944 54.5 62.0 29.6 21.6 15.9 16.4
2010 1941–1945 53.3 60.7 31.2 23.0 15.5 16.3

Source: Pensionsåldersutredningen (2012)

sion amounts to 10–20 percent of total gross pension. For individuals with
earnings above the ceiling, the occupational pension can account for as much
as half of total pension income.

Table 4 clearly shows that the relative importance of the occupational pen-
sion has increased over time. For men born in the 1940s, one-third of to-
tal pension income is occupational pension income, which is 11 percentage
points higher than for men born in the early 30s. The corresponding increase
for women is 7 percent. One explanation for this trend is that more people have
income that exceeds the income ceiling in the public pension system. Another
explanation is the increase in female labor force participation. Moreover, all
four major occupational pension plans have been converted, or are under way
of being converted, from DB to DC. If the rate of return in fully funded sys-
tems exceeds the rate of return in the NDC component in the public system,
which is indexed to the wage growth, the relative importance of occupational
pensions will continue to increase in the future. Flood (2004) projects that the
relative importance of the occupational income continues to increase in the
future across sectors for both genders.41

Two issues with the design of the current occupational pension plans stand
out in the debate. The first issue is how the occupational pensions affect the
actual retirement age. Increasing the actual retirement age is a central policy
objective around the world, including Sweden. The reformation of the public
pension system in the 1990s and the years after that brought many changes
to age-related regulations in order to increase labor supply among elderly.42

There is a substantial risk that the rules and regulations of the occupational

41Table 4 also shows that private retirement savings have become more important as a source
of pension income over the last 15 years. Private retirement savings are usually referred to
as the third major source of pension income next to the public pension and the occupational
pension. Savings in private retirement accounts are tax deductible. The tax deduction, however,
disappeared in 2016.

42For example, the lowest age for early withdrawal was raised from 60 to 61. The lowest age for
withdrawal of the minimum guarantee was raised from 60 to 65. Since 2001, employees have
the right to remain employed until the age of 67 (prop. 2000/01:78).
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pension plans might counteract the enhanced financial advantages of postpon-
ing retirement in the reformed public pension system (Pensionsåldersutrednin-
gen, 2012).

Even though most current occupational pension plans do not contain a for-
mal retirement age, they presuppose a "normal" retirement age of 65. If no ac-
tion is taken, the pension is paid out at the time the individual turns 65. Since
income earned after the age of 65 does not matter for the size of the pension,
the individual faces a pension accrual discontinuity at 65 and is highly disin-
centivized to work after this age. This "65-norm" is built in even in the DC
components of the new occupational pension plans. Typically, pension rights
can be earned after 65 only under special agreements between the employee
and the employer (Pensionsåldersutredningen, 2012).

The second issue concerns the decumulation phase of retirement. In the
last decade, all major occupational pension plans have introduced fixed-term
payouts as an option to annuitization. The minimum time period over which
the pension wealth can be withdrawn is five years.43 Fixed-term payouts in-
crease flexibility, as they allow individuals to invest, leave bequests or in-
crease consumption during the early years of retirement, but raise concerns
that they might trigger individuals to spend the money too rapidly for their
own good. Another concern is that the consequences of individuals outliving
their resources will fall on the rest of society. When the occupational pension
payment becomes smaller or even zero, individuals may become eligible for
means-tested benefits such as the housing supplement for elderly and the sup-
plementary benefit that targets individuals who have no or very low pension
income. Moreover, fixed-term payouts could potentially have a negative ef-
fect on the actual retirement age. In combination with the possibility of early
withdrawal, time-limited payouts allow individuals to retire early and finance
the first years out of the labor force by income from the occupational pension
system.

7 Concluding remarks
This paper has provided an overview of the history of the Swedish pension
system. It has discussed the political and economic background of each major
public pension reform in the last 100 years as well as the parallel development
of the second pillar.

This final section takes a more general, forward-looking perspective. It
discusses three dimensions of pension design that have played an important

43In a recent paper, Hagen (2015) studies the payout choices of 183,000 white-collar workers
who retired under the ITP plan between 2008–2013. He finds that the popularity of the fixed-
term payouts has risen over time with 20 percent opting for any of these payout options in 2008
compared to 31 percent in 2013.
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role in the development of the Swedish pension system, and the circumstances
under which each of these has been more or less successful. Identifying cir-
cumstances under which pension reform has proven successful might yield
important lessons for future policy.

The first dimension of pension design relates to the link between contri-
butions and future benefits. The strength of this link has been central in all
major pension reforms and the dimension along which ideological differences
between the two party blocs have been most evident. Typically, liberal and
right-wing parties have advocated a stronger link between benefits and contri-
butions than socialist parties. They argue that a pension system characterized
by a strong link, a so-called Bismarckian pension system, minimizes labor
market distortions and sustains the standard of living acquired during work
life into retirement for all workers. Socialists have favored a weaker link to
increase the scope for redistribution and poverty prevention. Pension systems
that aim at these things are said to have a strong Beveridgean character.

The Swedish pension history illustrates the importance of finding a good
balance along this dimension. The predominantly Bismarckian system of 1913
failed to provide poverty relief and was soon replaced by a highly redistribu-
tive, flat-rate system based on the Beveridgean principle of basic security. In
this system, however, there was no link between the standard of living ac-
quired during work life and the standard of living in retirement, especially for
workers who were not covered by a supplementary occupational pension plan.
The implementation of the ATP plan in 1960 was the first serious attempt to
provide both poverty relief and earnings-related benefits.

The ATP plan indeed raised the living standard of the elderly, but failed to
provide a clear link between contributions and benefits. The fact that benefits
were based only on a subset of years perverted the redistributive properties of
the ATP plan. Instead of redistributing resources from high- to low-income
individuals, or from men to women, the ATP plan redistributed resources from
individuals with long working lives and a flat life-cycle income profile (mostly
low-income workers) to those with shorter work histories and rising earnings
profiles (mostly high-income workers). These features were regarded as un-
fair and eroded support for the ATP plan. Basing benefits on a subset of years
also contributed to reduced labor market mobility close to retirement (lock-
in effect) and weakened incentives to work additional hours at younger ages.
On account of these properties, among others, the ATP plan was subsequently
abolished in the late 1990s.

The fate of the ATP plan illustrates the importance of considering the whole
range of effects of choosing a specific treatment of earnings in different years
in determining the pension benefit. Basing benefits on a limited number of
years strengthens the insurance character of the pension system as workers are
allowed to exclude years with low or no earnings, but may also weaken its
progressive properties and distort labor market decisions. To increase trans-
parency around these issues, the current pension system bases benefits on con-
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tributions in all years.
The second dimension relates to the choice of financing rules. A pension

system is either funded or unfunded (or a mixture of the two). The Swedish
case clearly illustrates the tradeoffs faced by policy makers in choosing the
appropriate funding structure. A common argument in favor of funding is that
funded systems always have sufficient reserves to pay all outstanding financial
liabilities and hence ensure fiscal sustainability. In fact, the main motivation
for having a large funded component in the public pension system of 1913
was to avoid too much pressure on the state budget. Many considered the state
economy too weak to uphold a tax revenue-based pension system. However,
funded systems may fail to produce adequate pensions for the oldest cohorts
when a system starts or expands since they do not generally redistribute re-
sources between generations. The subsequent implementation of the universal
flat-rate basic pension in 1935 (extended in 1948) was motivated by the proven
inability of the previous system to generate sufficient pension levels. Thus,
support for unfunded alternatives may increase if funded pension systems fail
to provide reasonable pension levels. The implementation of a funded com-
ponent is therefore more likely to be successful if there exists an unfunded
component that takes proper account of the financial situation of the current
old.44

The issue of insufficient pensions relates more broadly to the overall ob-
jective of providing economic security in old age. A pension system should
reduce poverty among the elderly and provide adequate retirement income. A
pension system that fails to fulfil this basic task is unlikely to be sustained
in the long run. In fact, inadequate attention to poverty relief in conjunction
with too much focus on fiscal sustainability has been pointed out as a com-
mon policy error by the World Bank (Andrews, 2006). As for Sweden today,
the concern is not so much about poverty relief among the elderly as about
the pension system’s ability to provide adequate replacement rates for retiring
cohorts in the future. Future retirees must work longer and get a high rate of
return on their funded pension assets in order to achieve similar replacement
rates as today’s retirees. Moreover, adjusting benefits to rising life expectancy
at the age of withdrawal places heave reliance on rational behavior. If people
continue to retire at broadly the same age as at present, benefits will over time
become less adequate (Barr, 2013).45 A gradual increase in the earliest eligi-

44A successful move towards more funding also requires that proper consideration is taken to
the added burden of the younger workers who must not only pay their own contributions but
also finance the outgoing pensions. The 1998 reform illustrates how well-designed transition
rules can help overcome the political and financial challenges associated with moving from an
unfunded system to a system based on individual contributions.

45Pensionsmyndigheten (2014) shows that the benefit reductions caused by increasing life ex-
pectancy are substantial. For example, the 1965 cohort must work until the age of 67 years
and 9 months to receive the same pension level as those born in 1930 get at age 65. Thus, the
fact that the average claiming age in the public pension system has been relatively stable dur-
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bility age would raise the retirement age and assist sustainability.
The third and last dimension relates to how the size of the benefit is deter-

mined, that is, whether the pension system is defined benefit (DB) or defined
contribution (DC). The development of the benefit structure of the public pen-
sion system can be divided into three parts: it started out as predominantly DC
in 1913, gradually turned into DB with the introduction of the basic pension
and the ATP plan, and became again (N)DC in the late 1990s. It is interest-
ing to note that the arguments put forward in policy discussions in favor and
against each benefit structure have been fairly similar across time. Arguments
in favor of DB pensions center on the importance of providing a significant
and immediate impact on the standard of living of the elderly. Advocates of
DC pension plans, on the other hand, emphasize that they imply less risk for
the central government (or the plan administrator) than DB pensions do. DC
systems make all the adjustment to financial realizations on the side of ben-
efits rather than contributions and hence put all the risk on plan participants.
For example, a DC dominated regime was preferred in the early 20th century
as the state budget was considered too weak to support universal flat-rate pen-
sion benefits or comprehensive means-tested benefits. A move towards DC
was also warranted during the 1980s when the projected costs of the ATP plan
soared due to a period of sluggish growth, amplified by an increase in the old-
age dependency ratio.

These experiences suggest that the long-run political support for DC sys-
tems will primarily depend on two factors: their ability to generate sufficient
pension levels and to preserve financial stability. Today, while the level of fu-
ture pensions is being disputed, there are good conditions for long-run finan-
cial stability. The automatic balancing mechanism prevents the NDC system
from running a systematic deficit by adjusting benefits so that the ratio of the
system’s assets to its liabilities never falls below a certain level. However, the
legitimacy of the pension system may be undermined if pension payments be-
come too volatile or unpredictable. The most important sources of financial
imbalance that could contribute to the activation of the automatic balancing
mechanism are the indexation of benefits to per capita wage growth and the
use of actual rather than projected mortality tables.

ing the last decade (64.8 in 2014) raises concern about the level of future pensions. However,
even if people do not seem to delay claiming, they do work longer. Conditional on being in
the labor force at age 50, the average exit age rose from 63.1 to 63.8 between 2005 and 2014
(Pensionsmyndigheten, 2015).
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Appendix

A Concepts and definitions
• Basic pension – A flat-rate state pension paid to all who meet the min-

imum contribution requirement. A universal basic pension was intro-
duced in Sweden in 1935 and has remained an important feature, al-
though in different versions, of the Swedish pension system ever since.

• Beveridgean pension system – Public pension arrangement based on
means-tested or universal flat-rate benefits. The Beveridgean pension
model stems from the Beveridge plan (Beveridge, 1942) presented in
the UK in 1942. It is often referred to as the most influencing social
policy reform proposal of all time. The plan states that social insurance
systems should be universal and mandatory and guarantee existential
minimum. Benefits are financed by flat-rate contributions and consist of
simple cash transfers. Since there is no, and has never been, a pension
system designed completely along the lines of the Beveridge plan, the
pension systems we refer to as Beveridgean exhibit much variation. Ben-
efits can be financed by tax revenue and Beveridgean components may
co-exist with Bismarckian components within the same pension system
and so forth.

• Bismarckian pension system – Public pension arrangement based on
earnings-related social insurance, typically financed by wage-based con-
tributions. There is a close relationship between benefits and contribu-
tions, which is why pensions are referred to as retirement insurance.
There is little redistribution and benefits are seldom universal. The term
Bismarckian refers to the German Chancellor, Otto von Bismarck, who
implemented the first formal pension system in the world in the late 19th
century.

• Collective agreement – An agreement between employers and employ-
ees which regulates the terms and conditions of employees in their work-
place, their duties and the duties of the employer. There are presently
four large agreement-based occupational pension systems in Sweden,
covering privately employed blue-collar workers, privately employed
white-collar workers, central government employees and local govern-
ment employees respectively.

• Contribution rate – The amount of money that is contributed (monthly)
to a specific pension plan by law. Sometimes referred to as the premium
fee.
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• Defined contribution (DC) – In a DC pension plan, individual accounts
are set up for participants and benefits are based on the amounts cred-
ited to these accounts. In the pension literature, DC plans are therefore
referred to as "individual account plans". A DC plan can either be finan-
cial defined contribution (FDC) or notional defined contribution (NDC).
Individual account balances grow with annual contributions and the rate
of return on the account. The rate of return depends on whether the plan
is NDC or FDC.

• Defined benefit (DB) – In a DB pension plan, the state or the employer
promises a specified monthly benefit on retirement that is predetermined
by a formula based on the employee’s earnings history, tenure of service
and age. It is the converse of a defined contribution plan, where the
pension benefit is determined by investment returns or the accumulated
amount of contributions.

• Flat-rate benefits – These are benefits that are related only to age and
citizenship, not past earnings and contributions. They usually have an
anti-poverty objective and are used to ensure everybody with a certain
minimum standard of living. They are either financed by tax revenue or
by contributions. The main advantage of universal flat-rate benefits is
that they effectively can prevent poverty in old age with relatively little
direct effect on saving incentives. However, they entail large costs for
the state.

• Financial defined contribution (FDC) – An FDC plan works as a DC
plan, where contributions to individual accounts are invested in market
assets. The final benefit thus depends on the contribution plus the invest-
ment’s return.

• Full funding – In a fully funded pension plan, current contributions are
set aside and invested in order to finance the future pensions of current
contributors. Many company plans are fully funded. Public pay-as-you-
go pensions may be partially pre-funded when the government raises the
contribution rate above what is necessary to finance current benefits, in
order to accumulate a fund to help pay future benefits. The designated
pension fund(s) is (are) sometimes referred to as a premium reserve sys-
tem.

• Gross occupational pension – Gross pension plans are coordinated with
the public pension system to guarantee the individual a certain total pen-
sion level (see net occupational pension for its converse).

• Life-income principle – The life-income principle implies that an indi-
vidual should earn pension rights on all earnings, and not only on spe-
cific types of income or on income earned during a limited number of
years.

• Loss-of-earnings principle – The insurance compensation should be
based on the income of the insured. In other words, accumulated pension
rights should be directly linked to previous earnings. This principle was
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at the core of the supplementary pension plan, ATP, in which benefits
were regarded as "deferred earnings" rather than a handout.

• Indexation – A system whereby pensions are automatically increased at
regular intervals by reference to a specific index of prices or earnings.

• Income ceiling – The public pension system contains a ceiling on the
income qualifying for pension rights. The ceiling is currently at 7.5 in-
come base amounts. For 2016, this means that no pension rights are
earned for the monthly wage portion that exceeds SEK 37,062. Sup-
plementary occupational pensions typically provide pension benefits for
income over the ceiling.

• Means-tested benefits – Benefits that are paid only if the recipient’s in-
come falls below a certain level. Means-tested benefits effectively target
the poor and can potentially alleviate old-age poverty at a smaller cost
than universal flat-rate benefits. However, a large bureaucratic appara-
tus is required to manage benefit applications that are subject to means-
testing. Means-tested benefits may also create incentives for some indi-
viduals to intentionally undersave or underreport earned income during
the working years in order to claim benefits they are in fact not eligible
for.

• Net occupational pension – Net pension plans provide benefits that
"float on top" of the public pension. They contain no direct coordina-
tion with the public pension system.

• Notional defined contribution (NDC) – An NDC plan works as a DC
plan, where contributions to individual accounts are recorded but not
invested in market assets. NDC plans are PAYG, where annual contri-
butions finance current pension benefit obligations. The rate of return in
NDC plans differ according to the indexation choice of the policy maker.
The rate of return in the Swedish NDC plan, the inkomstpension, is de-
termined by the per capita wage growth.

• Occupational pension – Access to occupational pension plans is linked
to an employment or professional relationship between the plan member
and the entity that establishes the plan (the plan sponsor). Occupational
pension plans may be established by employers or groups thereof and
labor or professional associations, jointly or separately. The plan may be
administered directly by the plan sponsor or by an independent entity. In
the latter case, the plan sponsor may still have oversight responsibilities
over the operation of the plan. These are often regarded and designed
as supplementary to the public pension system. In the Swedish case,
participation is mandatory for employers who are part of some kind of
collective agreement. Employers must set up (and make contributions
to) occupational pension plans which employees will be required to join.

• Pay-as-you-go (PAYG) – An arrangement under which benefits are paid
out of current revenues and no funding is made for future liabilities.
PAYG-systems are therefore unfunded.
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• Pension plan46 – A legally binding contract with an explicit retirement
objective. This contract may be part of a broader employment contract, it
may be set forth in the plan rules or documents, or it may be required by
law. In addition to having an explicit retirement objective, pension plans
may offer additional benefits, such as disability, sickness, and survivors’
benefits.

• Pensionable income – Income measure on which contributions to a cer-
tain pension plan is paid. Pensionable income in the Swedish public
pension system includes wages as well as payments from social security
and unemployment insurance systems.

• Premium reserve system – System for creating a premium reserve used
in different kinds of insurance contexts. Most occupational pension
plans make use of a premium reserve system, in which individuals con-
tribute repeatedly, as pension rights are earned, to an actuarial liability
that should guarantee the pension obligations. Premium reserve systems
are also referred to as fully funded pension systems.

• Public pension system – Refers to the pension system that is adminis-
tered by the government.

• Replacement rate – The ratio of an individual’s (or a given popula-
tion’s) (average) pension in a given time period and the (average) in-
come in a given time period. The replacement rate reflects the relative
generosity of a pension plan.

• Social security – Also referred to as social insurance, where people re-
ceive benefits or services in recognition of contributions to an insurance
program. These services typically include provision for retirement pen-
sions, disability insurance, survivor benefits and unemployment insur-
ance. Should not be mixed with the term’s meaning in the United States,
where social security refers to a specific social insurance program for
the retired and disabled.

46In this report, the term pension system refers to a set of pension plans administered by a specific
public or private actor, and therefore has a broader meaning than the term pension plan.
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B Time lines

Table A.1. Important events in the history of the public pension system

Year Event

1913 Public pension system legislated
1935 Universal basic pension, folkpension
1937 Regional heterogeneity in pension benefits – predecessor to housing supplements
1946 Big increase in pension generosity – increased basic pension
1959 ATP legislated
1969 Special supplement introduced
1976 Retirement age lowered from 67 to 65
1976 Partial pension introduced
1991 More restrictive disability pension
1994 General proposal of new pension system passed by parliament
2001 First pension payments from new system
2001 Right to work until the age of 67
2010 Automatic balance mechanism activated for the first time

Table A.2. Important events in the history of the occupational pension plans

Year Event

1907 Pension act for permanent central government employees
1917 First major private sector pension plan (SPP)
1934 Non-permanenent civil servants covered by state pension plan
1959 New gross pension plan (SPR) for central government employees introduced
1960 ITP plan for white-collar workers introduced, premium reserve system
1973 First occupational pension plan (STP) for blue-collar workers
1991 New net pension plan (PA-91) for central government employees
1996 First occupational pension plan with no DB component – SAF-LO for

for blue-collar workers
1998 DC plan (PFA-98) for local government employees; DB above income ceiling)
2003 DC (PA-03) for central government employees; DB above income ceiling
2006 New plan for white-collar workers (ITP1); no DB component
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550 J. Hagen

1 Introduction

The ongoing shift in pension provision from defined benefit (DB) to defined contribu-
tion (DC) has broughtmore flexibility not only to the accumulation phase of retirement,
but also to the decumulation phase. Flexibility during the decumulation phase man-
ifests itself primarily through the introduction of more liquid payout options, such
as lump sums and phased withdrawals, alongside the traditional life annuity.1 Payout
phase design involves a trade-off betweenflexibility andprotection from longevity risk.
Liquid payout options allow individuals to invest, buy an annuity, leave bequests or
increase consumption during the early years of retirement, but raise concerns that they
may trigger individuals to spend the money too rapidly for their own good (Barr and
Diamond 2008). Despite the fact thatmany countries and private pension plan sponsors
have referred to this trade-off to motivate their specific payout phase design, little is
known about the characteristics of thosewho choose to annuitize and thosewho do not.

The main reason for the limited amount of empirical research on the demand for
different payout options is the lack of reliable and comprehensive data. Private pen-
sion sponsors and life insurance companies are often reluctant to disclose individual
choices, and most public pension systems impose mandatory annuitization. Survey-
based data contain rich background information on the retirees, but usually lack actual
payout decisions. Studies that use data provided by private annuity companies do con-
tain rich information on annuity choices and prices, but are limited with respect to
individual background information.

This paper uses unique micro-data from a large Swedish occupational pension plan
to study the payout decision at retirement. The data are supplied by the second largest
occupational pension sponsor in Sweden and include real payout decisions of about
183,000 white-collar workers. The payout decision involves substantial amounts of
retirement savings, as workers are required to contribute a fraction of thewage towhat-
ever occupational pension plan the employer is affiliated to. The company data are
merged with national administrative data from Statistics Sweden to get rich individual
background information, such as labor market history, education level, health status
and parent longevity. To my knowledge, this is the first paper to combine data from a
private life insurance company with administrative data to study the determinants of
annuitization.

Previous empirical studies on the determinants of annuitization have tried to explain
the so-called annuity market participation puzzle. The precise nature of the annuity
puzzle is not well defined, but traditionally refers to the contradictory nature of low
annuitization rates in the private market for annuities in the USA and the theoretical
predictions of standard standard neoclassical life-cycle model (Benartzi et al. 2011).
A seminal paper by Yaari (1965) shows that risk averse individuals without bequest
motives will always prefer to hold their assets in actuarial notes (buy an annuity) rather
than ordinary notes. A number of explanations have been proposed to explain the low
demand for life annuities; the presence of load factors arising from administrative

1 With lump sums, individuals receive the entire value of the accumulated retirement as a single payment,
whereas phased withdrawals allow individuals to agree on a schedule of period fixed or variable payments
(Antolin 2008).
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costs, incomplete markets and adverse selection (Mitchell et al. 1999; Finkelstein and
Poterba 2002, 2004); bequest motives (Friedman andWarshawsky 1990; Brown 2001;
Inkmann et al. 2011;Ameriks et al. 2011; Lockwood2012); annuity prices (Warner and
Pleeter 2001; Fitzpatrick 2012; Chalmers and Reuter 2012); means-tested government
benefits (Bütler et al. 2011; Pashchenko 2013); and pre-annuitized first-pillar pension
income (Bernheim 1992; Dushi et al. 2004; Beshears et al. 2011). More behaviorally
oriented phenomena, such as loss aversion, default provision and framing, have also
been put forward as potential explanations for the annuity puzzle (Brown 2007; Brown
et al. 2008; Agnew et al. 2008; Benartzi et al. 2011; Beshears et al. 2014).

The payout decision I study in this paper concerns whether individuals withdraw
their occupational pension as a life annuity or during a fixed number of years. Under
the life annuity, the individual’s pension capital is converted into a monthly payment
stream that is paid out as long as the individual is alive. In the fixed-termpayout options,
the individual specifies the time period during which the pension capital should be
withdrawn. Payments cease after the preferred time period has expired. Payments also
cease if the individual dies before the specified payout period has elapsed.2 The fastest
rate at which the pension capital can be withdrawn is over 5years.

The average annuitization rate over thewhole period is 76%.This number is compa-
rable to the annuitization rates in papers that study similar pension settings (Chalmers
and Reuter 2012; Bütler and Teppa 2007). Thus, studies on payout decisions inmanda-
tory second pillar pension plans, including this one, raise less concerns about the
existence of an annuity puzzle than what the size of private annuity markets does.3

Under the period of study, 2008–2013, the fraction of retirees choosing fixed-term
payout options rose from 20 to 31%. The 5-year payout is by far the most popular
fixed-term payout option, chosen by more than two-thirds of the individuals who did
not choose the life annuity.

I carefully analyze some of the determinants of annuitization that have been dis-
cussed in the literature. I payparticular attention to the role of health and life expectancy
(adverse selection), retirement wealth and the tax consequences of choosing different
payout options. As for adverse selection, I analyze whether there are systematic rela-
tionships between the length of the payout on the one hand and ex-post mortality on
the other. I also investigate whether individuals in bad health self-select into fixed-term
payouts. Health is proxied by the number of days an individual has been absent from
work due to illness during a pre-specified age interval prior to retirement. Finally, I use
information on parent mortality to create proxies for an individual’s life expectancy.

The results show that individuals in bad health are more likely to choose the 5-
year payout. Ex-post mortality rates also signal the presence of adverse selection.
Individuals who choose the 5-year payout are 59%more likely to die within two years
after claiming than annuitants. I also find that the parents of annuitants live longer than

2 In DC schemes, an individual can buy survivor insurance, which means that the remaining pension capital
will be paid out to his or her partner or children. The combination between a fixed-term payout and survivor
insurance is sometimes referred to as a fixed-term annuity.
3 Annuitization rates in US DB pension plans that offer a lump sum are typically lower than this, ranging
from 25 to 50% (Mottola and Utkus 2007; Benartzi et al. 2011; Previtero 2014; Banerjee 2013). Similar
results are found in Brown et al. (2015) who study an irrevocable choice between a more immediate and a
more deferred payment stream in Croatia, where 30% choose the deferred payment.
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the parents of those who choose the 5-year payout. This suggests that individuals form
expectations about how long they are likely to live based on the life-span patterns of
their parents and take this into account when they decide whether to annuitize or not.

Small stocks of pension capital are more likely to be withdrawn during a fixed
number of years.Although small capital stocks often signal lowpre-retirement income,
this effect seems to be mainly driven by channels associated with the size of the capital
stock rather than by the income level of the individual. Payout preferences are fairly
constant across the income distribution, except among individuals at the very top.
High-income individuals, particularly those with large capital stocks, are much less
likely to choose the 5-year payout. One potential explanation for this is that they want
to avoid a higher effective marginal tax rate. I develop a tax-adjusted measure of the
money’s worth ratio (MWR) of the life annuity to study the effect of tax-induced
changes in annuity prices on the decision to annuitize.

The rest of the paper is organized as follows. Section 2 provides a brief description
of the Swedish pension system, with emphasis on the structure of the occupational
pension plan for white-collar workers. The potential determinants of the demand for
different payout options are discussed in Sect. 3. Section 4 describes the data, and
Sect. 5 reports the results from several empirical specifications. Section 6 concludes.

2 Background information

In this section, I describe the main components of the Swedish pension system. I
pay particular attention to the structure of the occupational pension system, in which
individuals face different payout options.4

2.1 The structure of the Swedish pension system

Sweden’s pension system has two main pillars, a universal public pension system and
an occupational pension system for workers whose employer is tied to some occupa-
tional pension plan. Participation in the second pillar ismandatory for these employees.
The public pension is the most important source of pension income, amounting to 50–
80% of an individual’s total pension income. Mandatory annuitization applies to all
pension wealth in the public pension system. The public pension system has in itself
three tiers, of which two are earnings-related and DC. They insure income up to a
certain threshold level called the “income ceiling”.5 The third tier is a means-tested
pension supplement that ensures individuals with no or low pension income from the
earnings-related component a minimum standard of living in retirement.

The second pillar consists of a number of different occupational, employer-provided
pension plans. Occupational pension plans are constructed and thought of as supple-
ments to the public pension system, as they provide pension benefits above the income
ceiling in the public pension system. The occupational pension therefore plays a more
important role for total retirement income for individuals with earnings above the ceil-

4 A detailed description of the Swedish pension system can be found in Hagen (2013).
5 The ceiling is currently at 7.5 income base amounts (IBA). This means that no pension rights are earned
for the monthly wage portion that exceeds SEK 35 375 (1 USD = 6.5 SEK in 2013).
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ing than for those below. Contributions to the second pillar are essentially proportional
to insured income up to the income ceiling. The employer is mandated to contribute
between 4 and 6% of the wage portion of the insured that does not exceed the income
ceiling. For wage portions above this threshold, contribution rates are much higher,
typically around 30%. There is also a third pillar for voluntary savings available to
anyonewho cares to supplement the retirement incomeprovided by the first two pillars.

2.2 Occupational pension for white-collar workers

Most occupational pension plans are designed and implemented at the union level.
There are four large agreement-based occupational pension plans that cover around
90% of the total work force. Two of these plans cover workers employed in the public
sector. The other two pension plans coverwhite-collarworkers and blue-collarworkers
in the private sector, respectively. This study focuses on payout patterns in the pension
plan for white-collar workers.

In the last two decades, all major occupational pension plans have undergone sig-
nificant changes. Most importantly, all plans have been changed from DB to DC or a
mixture of the two. In the old DB-dominated regime, individuals had relatively little
control over their occupational pension assets. Transferability of accumulated assets
was limited, and benefits after retirement were typically received in the form of life
annuities. The transition to DC has had important implications for the control individ-
uals have over their assets. In particular, all pension plans have introduced fixed-term
payouts as an alternative to lifelong annuities. Since the transition to DC is still ongo-
ing, the majority of today’s retirees still have some part of their occupational pension
wealth in old DB plans where annuitization is mandatory. White-collar workers, how-
ever, face no restriction on the fraction of wealth that can be withdrawn during a fixed
number of years.6 More on this below.

The pension plan for white-collar workers is called ITP. The transition of the ITP
plan to DC began as late as in 2006, which implies that all cohorts inmy sample belong
to the old pension plan.7 The most important source of occupational pension income
for white-collar workers in this pension plan is DB. This component is referred to as
ITP2.8 Mandatory annuitization applied to all ITP2 benefits up until 2008 when fixed-
term payouts were introduced. In fact, ITP2 is the only DB plan in Sweden that allows

6 For example, the pension plan for blue-collar workers, SAF-LO, only allows for fixed-term withdrawals
of pension wealth accumulated after 1996.
7 The first cohort to be affected by the new DC pension plan, called ITP1, is those born in 1979.
8 Benefits from ITP2 are calculated based on the pensionable wage w, which, in effect, is the final wage.
Pensionable wage also incorporates benefits in kind, compensation for regular shift work, time on call and
standby time at the time of retirement. The replacement rate is higher for pre-retirement income that exceeds
the income ceiling in the public pension system. The ITP2 benefit is calculated according to the following
equation, where wi denotes the wage portion related to IBA i :

ITP2 = 0.1w<7.5 IBA + 0, 65w7.5−20 IBA + 0.325w20−30 IBA

For full ITP2, 30 whole entitlement years are required. An entitlement year can be earned from age 28 and
is earned if the individual worked at least 20% of full time. Earned ITP2 entitlement years are transferred
to the new employer if the individual changes job.

12376



554 J. Hagen

for fixed-termpayouts.Because the payout decision accrues to all ITP2pensionwealth,
substantial amounts are at stake in the payout decision among this group of workers.

Employer-sponsored contributions to the second pillar are managed by some
occupational pension company. Each pension plan has its own “default” managing
company, meaning that if the individual takes no action, her pension assets will be
managed by that pension plan’s default company. Importantly, the ITP plan does not
allow individuals to transfer DB assets between pension companies. Self-selection out
of the default managing company, Alecta, which provides the data used in this paper,
is therefore not an issue. Neither is adverse selection in the sense that only individuals
who expect to live long insure themselves an issue because the ITP plan covers around
90% of the population of Swedish white-collar workers.9

The normal retirement age for white-collar workers is 65. A few months before
plan participants reach this age, they receive information about the available payout
options from the managing pension company. The information letter clearly states the
size of the monthly benefit under each payout option. If the participant takes no action,
the ITP2 pension is paid out as a life annuity from age 65. However, opting out is easy
and requires no time-consuming paperwork. The individual simply ticks the box that
corresponds to the preferred payout option in the information letter.

The life annuity guarantees the retiree a stream of money right up until the point of
death, whereas payments cease after a certain date under the fixed-term payout options.
Fixed-term payments also cease if the individual dies before the end of the term. There
are different conversion factors for each payout option, i.e., the factor at which the
accumulated pension capital is converted into a monthly payment. The conversion
factors depend on assumptions about average life expectancy at each claiming age and
the rate of return on the pension capital, but is independent of gender andmarital status.
The resulting monthly benefit is increased with the inflation rate. The occupational
pension plan I study in this paper offers five payout options: a life annuity, or fixed-term
payouts over 5, 10, 15 or 20 years.10

2.3 Tax treatment of occupational pension income

Retirement income from public and private pension plans is subject to the same tax
rules as income from labor.11 A proportional local tax rate applies to all earned income
and taxable transfers which includes pension income. The mean local income tax in
2013 was 31.73% with a minimum rate of 28.89 and a maximum rate of 34.52.
For pension incomes above a certain threshold (SEK 450,300 in 2013; 1 USD = 6.5

9 There is also a DC component within the ITP plan called ITPK. Similar to ITP2, ITPK assets can be
paid out during a fixed number of years or as a life annuity. This study focus on payout choices in the
DB component for two reasons. First, ITPK is less important and normally amounts to 10 % of the final
wage if t is paid out over five years. Second, the data only contains information on ITPK assets that were
accumulated prior to 2008 (Ursprunglig ITPK).
10 In practice, retirees are allowed to withdraw their pension during any number of years with a minimum
of 5years. However, only 1% choose some other payout length than the pre-specified fixed-term payout
lengths (5, 10, 15 and 20 years) and the life annuity.
11 See Edmark et al. (2012) for a detailed description of the Swedish income tax system.

123 77



The determinants of annuitization: evidence from Sweden 555

SEK), the taxpayer also has to pay a central government (state) income tax. The state
income tax schedule consists of two brackets; the marginal tax rates in each bracket
are 20% (for incomes between 450,200 and 620,600 in 2013) and 25% (for incomes
above 620,600), respectively. Before computing the individual’s tax liability, a basic
deduction is made against the individual’s total income. The basic deduction is phased
in at lower income levels and phased out at higher income levels with consequences
for the marginal tax rate in these income intervals.12

The progressivity of the tax schedule will have implications for individuals’ val-
uation of different payout alternatives in the occupationalpension, especially for
high-income earners with incomes above the state tax threshold.

3 Empirical predictions

This section summarizes the potential determinants of annuitization that have been
discussed in the literature and that can be tested empirically with the data at hand.

The choice between the life annuity and any of the fixed-term payout options should
depend on the expected present discounted value (EPDV) of each payout option. The
EPDV of a particular payout depends in turn on the price of that payout option, the
discount rate and on the characteristics of the individual. Asymmetric information
about retiree life expectancy is the most natural source of variation in the EPDV of a
given payout option across individuals.

In a standard life-cyclemodel, life annuities provide higher rates of return than other
risk-free investments, because they transfer assets from those who die to those who
survive. The additional rate of return on life annuities is referred to as the “mortality
premium”.13 However, because fixed-term payouts also transfer assets from thosewho
die before the preferred time period has elapsed to those who survive it is not clear that
the life annuity should provide a higher rate of return. As shown below, the EPDV of
the ITP life annuity is close to the EPDV of the fixed-term payouts. Moreover, if there
is an option value associated with holding liquid assets, fixed-term payouts should
become even more attractive.

3.1 Health, mortality and life expectancy

An individual’s health condition and life expectancy should influence the annuitization
decision because annuities hedge longevity risk. If individuals recognize and respond
to variation in the relative value of different payout options that is due to differences in
longevity, individuals who expect to live long should prefer life annuities to fixed-term
payouts with short payment horizons and vice versa.

12 From 2009, the basic deduction for individuals aged 65 and above is higher than for those below this
age. This implies that the thresholds in the state income tax schedule are somewhat lower for individuals
below age 65. In 2013, the basic deduction for individuals aged 65 and above was phased in between SEK
45,000 and SEK 166,900 and phased out between SEK 212,300 and 538,700.
13 Davidoff et al. (2005) extend Yaari (1965) and show that individuals benefit from converting a significant
fraction of their assets into life annuities even in the presence of incomplete markets for life annuities.
Feigenbaum et al. (2013), on the other hand, show that the welfare effect of annuitization is ambiguous in
general equilibrium on account of pecuniary externalities.
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The most compelling evidence of the presence of adverse selection in life annuity
markets is when ex-post mortality rates are lower among those who buy life annuities
than among those who do not. Finkelstein and Poterba (2004) report evidence of
adverse selection of long-lived individuals into private annuity markets in the UK.
Because fixed-term payouts were introduced in 2008, I can track mortality only within
a few years after the claim was made. If there is adverse selection, ex-post mortality
rates should be higher among individuals who choose fixed-term payouts.

I get information about an individual’s health status from social insurance register
data. The most straightforward health measure is based on the number of days an
individual has been absent fromwork due to sickness. Themedical literature has shown
that sickness absence can be used as an integrated measure of physical, psychological
and social functioning in studies ofworking populations (Marmot et al. 1995;Kivimäki
et al. 2003).

However, health is a non-perfect measure of subjective life expectancy. Two indi-
viduals with similar health status can have very different beliefs about how long they
are likely to live relative to the cohort average. Such differences in beliefs might
reflect family-specific rather than individual-specific characteristics. A very intuitive
and simple way for an individual to get information about how long she is likely to live
is to look at life-span patterns of family members. It has been shown that individuals
take (same-sex) parent longevity into account when assessing their own life horizons
(Van Solinge andHenkens 2009). I use information about the age at death of individual
i’s parents to proxy individual i’s life expectancy.

3.2 Retirement wealth

Wealth has been shown to be an important determinant of the payout decision.14

Ideally, wealth should be measured before annuitization takes place and include both
pension and non-pension financial wealth. However, because the data do not contain
information onnon-pensionfinancialwealth, the analysis is restricted to (occupational)
pension wealth. Non-pension wealth is proxied by a measure of permanent income.

Pension income from other occupational pension plans and the public pension
system should be thought of as pre-annuitized wealth.15 These may act as substitutes
for a life annuity in the ITP plan. Because the marginal value of insurance declines
with the level of insurance, the value that a retiree attaches to the incremental life
annuity should fall with the level of pre-annuitized income.

I predict that retirees who are more reliant on ITP benefits because they spent most
of their career working for ITP employers should be more likely to choose the life
annuity. The marginal effect of income from other occupational pension plans on the
probability of choosing the life annuity should therefore be negative. However, the

14 Some studies that find that (retirement) wealth and pre-annuitized income are important determinants of
the payout decision are Inkmann et al. (2011), Chalmers and Reuter (2012), Bütler and Teppa (2007) and
Pashchenko (2013).
15 Pension wealth in occupational pension plans other than the ITP plan can be viewed as pre-annuitized
wealth since these plans only allow limited amounts of DC capital to be withdrawn as fixed-term payouts
for the cohorts studied in this paper.
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relationship between retirement wealth and payout preferences is potentially more
complex than this. First, it has been shown that small outcomes are discounted at
higher rates than greater ones are (Frederick et al. 2002). Individuals with low levels
of occupational pension wealth might find life annuities unattractive since their wealth
would be translated into a very small payment stream. Low levels of retirement wealth
would then be associated with a higher propensity to cash out the money at the fastest
possible rate, i.e., over 5years. At the same time, low levels of capital might be the
result of high discount rates due to low investment in education. Second, if individuals
prefer to cash out small amounts of retirement wealth and if the researcher has an
incomplete picture of individuals’ payout decisions in different pension plans, low
annuitization rates might reflect the distribution of account balances rather than the
distribution of preferences (Benartzi et al. 2011).

Another reason why we would expect individuals to withdraw their pension during
a fixed number of years is to become eligible for different kinds of means-tested
benefits after the pension payments have ceased. Indeed, Bütler et al. (2011) show that
the availability of means-tested benefits can reduce the desired annuitization levels
substantially. This “moral hazard” issue is, however, difficult to investigate empirically
in the context of this paper. Not enough time has passed since the introduction of fixed-
term payouts to see whether individuals who choose the 5-year payout are more likely
to receive means-tested benefits 5years after claiming.

3.3 Annuity pricing and tax treatment

Variation in the value of life annuities arise not only from differences in retiree char-
acteristics, but also from differences in annuity pricing. An individual should prefer
the annuity if the price of the annuity is lower than the expected benefit from smoother
lifetime consumption. Chalmers and Reuter (2012) show that retirees respond very
little or nothing at all to changes in the price of the life annuity option. They argue that
low price elasticities of demand are due to the complexity of evaluating the EPDV of
different payout options. However, based on the relatively high demand for the better
than actuarially fair-priced life annuity that they observe, they suggest that retirees
may still respond strongly to large, salient changes in annuity prices. This notion is
supported by Bütler et al. (2013) who find that a large 20% reduction in the rate at
which capital is translated into an annuity reduced the propensity to annuitize by about
8 percentage points.

Large changes in the value of life annuities can arise from the tax treatment of
retirement income. The progressivity of the tax schedule implies that the effective
marginal tax rates under the fixed-term payouts are higher than under the life annuity.
In this section, I extend the traditional measure of an annuity’s value, the “money’s
worth ratio” (MWR), to account for the tax treatment of pension income.16

The MWR of a life annuity is the ratio of the EPDV of the flow of payments made
by an annuity to the money paid for an annuity, where the money paid for an annuity

16 MWRs of annuities have been used in a number of earlier studies, including Friedman and Warshawsky
(1988), Mitchell et al. (1999), Brown and Poterba (2000), Finkelstein and Poterba (2004) and Chalmers
and Reuter (2012).
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typically refers to the foregone lump sum payment. In my setting, the value of the
money paid cannot be determined since there is no lump sum option, nor information
in the data on the exact amount of contributions paid to the ITP plan. This implies that
the EPDV of the life annuity must be related to the EPDV of each fixed-term payout
option in order to find the MWR of the life annuity. The EPDV of payout option p
purchased by an individual of gender g and age a in year t is given by:

EPDVp
g,a,t (B) = B p

T∑

i=1

πg,a,a+i (1 + rt )
−i (1)

where πa,a+i is the probability of someone living i more years, believed at age a, B p

is the annual gross benefit received by an individual under payout option p, rt is the
appropriate discount rate for payments received in year t , expressed at an annual rate,
and T is the last period of payment.17 For life annuities, T is chosen so that πt,T ≈ 0,
which happens when T = 45 (i.e., no one lives beyond age 110 years, assuming
a = 65). For the 5-year payout option, T = 5, for the 10-year payout option T = 10
and so on.

The MWR of the life annuity is then the ratio of the EPDV of the life annuity to
the EPDV of any of the fixed-term payout options. For example, the MWR of the life
annuity with respect to the 5-year payout option is expressed as:

MWRAnnuity/5-year = EPDVAnnuity

EPDV5-year (2)

If this expression is equal to one, the life annuity and the 5-year payout have equal
EPDVs.

The net-of-tax MWR is defined as the ratio between the EPDV of the net benefit
under the life annuity and the EPDV of the net benefit under any of the fixed-term
payout options. I replace the gross benefit B p in Eq. 1 with the net benefit B p,net . The
net benefit is given by

B p,net = B p − [
T (B p, I, t) − T (0, I, t)

]
(3)

where T (B p, I, t) is total taxes paid under payout option p, T (0, I, t) is total taxes
paid when the individual has no pension income from the ITP plan, I is other pension

17 When estimating the expected present discounted value of each payout option, I use gender-specific
mortality tables published by Statistics Sweden for years 2009–2013. To account for the fact that payments
of different payout length might be discounted at different rates, I use the mean yield on 5-year Treasury
notes in year t-1 for the 5-year payout option and the mean yield on 10-year notes for the remaining payout
options. The mean yield on 10-year Treasury notes in 2012 was 1.59 % compared to 1.12 % for 5-year
notes.
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Table 1 Tax-adjusted money’s worth ratios (MWR) of life annuities

Low income Middle income High income

Gross annuity 2,000 6,000 12,000

Net-of-tax annuity 1,437 3,970 7,850

Average tax, 5-year .303 .352 .477

Average tax, 10-year .288 .342 .413

Average tax, 15-year .282 .341 .364

Average tax, annuity .282 .338 .346

Gross MWRAnnuity/5−year .958 .958 .958

Gross MWRAnnuity/10−year .958 .958 .958

Gross MWRAnnuity/15−year .961 .961 .961

Net MWRAnnuity/5−year .988 .978 1.20

Net MWRAnnuity/10−year .967 .964 1.07

Net MWRAnnuity/15−year .962 .965 .989

This table reports tax-adjusted calculations of the money’s worth ratio (MWR) for three representative
individuals. The MWR is defined as the ratio of the expected present discounted value of the net-of-tax
benefit under the life annuity to the expected present discounted value of the net-of-tax benefit under a given
fixed-term payout. Each individual retires at age 65 and has no labor income. The public pension for the
low-, middle- and high-income individual amounts to SEK 10,000, 15,000 and 20,000, respectively. The
relative importance of the ITP benefit increases with the income level. The first row reports the ITP benefit
paid out as an annuity. The second row reports the net-of-tax ITP benefit. The benefit formulas and the tax
schedule of year 2013 are used

income and t is the claim year.18 The average tax rate is then given by:

τ = T (B p, I, t) − T (0, I, t)

B p
(4)

Table 1 reports average tax rates and MWRs for three representative individuals. The
first row reports the gross benefit, B p, under the life annuity. The second row reports
the corresponding net benefit. Due to the progressivity of the tax schedule, the average
tax rate decreases with the length of the payout for a given level of income. Short
payout horizons result in higher monthly income and higher marginal taxes. Note that
the average tax rate for the low- and middle-income individuals is only two percentage
points higher under the 5-year option than under the life annuity compared tomore than
13 percentage points for the high-income individual. For the high-income individual,
this corresponds to an increase in the average tax rate of 38%. The reason for this is
that the high-income individual reaches the state income tax threshold under the 5-
and 10-year payout options.

The table also reveals that the gross MWR of the life annuity with respect to each
fixed-term payout is somewhat below one. In fact, the EPDVof the life annuity is larger

18 As mentioned in Sect. 2.3, from 2009 and onwards, the basic deduction is higher for individuals aged
65 or above than for those below. The tax paid, T , should therefore be a function of both t and a. However,
because almost 90% claim at age 65, I simplify by making the tax function independent of age.
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than the EPDV of the 5-year payout only for discount rates below 1.1%. Because fixed
term payouts yield similar, or even higher, expected returns than the life annuity, it
is hard to motivate why low annuity demand in this setting would reflect an “annuity
puzzle”.

The picture changes when taxes are taken into account. The net-of-tax MWR cal-
culations show that the fixed-term payouts become less attractive relative to the life
annuity. This is particularly true for the 5-year payout. For example, the MWR of
the life annuity with respect to the 5-year payout for the middle-income individual
increases from 0.96 to 0.98 when taxes are accounted for. The corresponding net
MWR for the high-income individual amounts to as much as 1.20. These changes
reflect average tax rate differences across income levels and payout options.

The variation in net MWR across individuals will be used in the empirical analysis.
First, I calculate the net MWR of the life annuity with respect to each fixed-term
payout option for each individual.19 Following the literature, the net MWR is then
added as a regressor to predict payout choice.20

Another way to investigate the importance of the tax effect is to look at individuals
who are exposed to different marginal tax rates depending on their payout choice. For
this reason, I identify individuals who are subject to state income tax only under the
5-year option. Because the net EPDV of the 5-year payout is substantially lower than
the corresponding gross EPDV due to a higher marginal tax rate, these individuals
should be less likely to choose the fixed-term payouts.

3.4 Bequest motives, socioeconomic background and demographic
characteristics

Differences in retiree characteristics that relate to socioeconomic background and
demographics can also generate cross-sectional differences in the expected utility
associated with life annuity payments.

Bequest motives have been put forward as one of the most important explanations
for the annuity puzzle. In the absence of bequest motives, any wealth that an individual
is holding at death does not contribute to utility, so there is no reason to forego the
higher rate of return on annuities that arises from themortality premium (Brown 2001).
However, the preference for leaving bequests may counteract the insurance benefits
of annuities and make more liquid payout options relatively more attractive.

Empirical findings on the effects of bequest motives on payout decisions are mixed.
To test for the effect of bequestmotives, researchers typically proxy intentional bequest
motives with the presence of children. Brown (2001) and Inkmann et al. (2011) find
insignificant effects of the number of children on the payout decision. Bütler and Teppa
(2007) lack data on the presence of children, but find that divorced/widowed men cash

19 When calculating individual MWRs, I take into account the tax system of the relevant year, pension
income from other occupational pension plans and private pension accounts, public pension benefits, gender
and the age at retirement. To simplify, I assume zero labor earnings after claiming.
20 Brown (2001), Bütler et al. (2011, 2013) regress payout choice on the annuity equivalent wealth (AEW),
an alternativemeasure of the value of an annuity.Chalmers andReuter (2012) use themoney’sworth concept.
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out more than single men, which is indicative for the presence of a bequest motive. I
follow the literature and proxy bequest motives with the presence of children.21

As mentioned, the conversion factors do not depend on gender. Because women
live longer than men on average, there is an actuarial bias that makes annuitization
more attractive for women. The gross MWR of the life annuity with respect to the
5-year payout for women is 0.99 compared to 0.92 for men, which means that the
EPDV of the life annuity is almost 9 % higher for women. The results in the literature
with respect to gender are mixed. Inkmann et al. (2011) and Bütler and Teppa (2007)
report higher cash-out rates for women, probably reflecting availability of alternative
sources of income, whereas Chalmers and Reuter (2012) find the opposite.

Labor market participation at the time of withdrawal might also impact the decision
to annuitize. The tax consequences of positive labor income after retirement, particu-
larly in combination with large pension capital stocks, might drive down the demand
for fixed-term payouts.

4 The data

4.1 The data sets

I use data from a pension company called Alecta. Alecta manages occupational pen-
sions for approximately two million private customers, making it the second largest
occupational pension company in Sweden and one of the largest owners on the Stock-
holm Stock Exchange. Alecta is the default managing company of the ITP plan which
means that they administrate pension contributions and pension payouts for private-
sector white-collar workers whose employer is part of the ITP plan.

The data consist of information on all Alecta’s customers that retired over a six-year
period ending in 2013. The sample includes 182,808 individuals born between 1943
and 1951.Most importantly, it contains information on the year andmonth each retiree
claimed the occupational pension and under which payout option it is withdrawn. It
also contains the relevant conversion factors for claims at age 65. The payout decision
concerns pension wealth in the DB component, ITP2, which is tied to Alecta.

The company data are merged with register data from Statistics Sweden to obtain
rich individual background information. The data are derived from the Longitudinal
Integration Database for Health Insurance and Labour Market Studies (LISA). LISA
covers the period 1990–2011, which implies that I can create panels of past income
streams for each individual in the sample. From the panel structure of the register data,
I construct one observation per retiree with variables that are likely to be determinants
of the payout decision. The data also contain birth and mortality information for the
biological parents of these individuals.

Since the register data end in 2011, there is no contemporaneous income informa-
tion for individuals who retire in 2012 and 2013. In order to get a full picture of the
post-retirement financial situation of these individuals, I restrict the sample to pay-

21 Kopczuk and Lupton (2007) show that children are an imperfect proxy of bequest motives. An alternative
proxy of bequest motives is the purchase of life or survivor insurance (Bernheim 1992). Survivor insurance
in the ITP plan is optional. Unfortunately, the data do not include information on whether the individual
has purchased this insurance or not.
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out choices made in or before year 2010 when the analysis includes current income
streams, such as labor market earnings, public pension benefits and pension income
from other occupational pension plans. Losing three years of data reduces the sample
size from 182,808 to 82,066.

Information on parents’ date of birth and mortality is available for 89% of the
sample. The remaining 11% have parents who never lived in Sweden and do not show
up in the registers for this reason. These individuals are excluded from the sample in
the analysis of parent mortality and payout choice, which reduces the sample size to
162, 537.

4.2 Descriptive statistics

Table 2 reports descriptive statistics for all key variables. All numerical variables are
expressed in constant 2013 Swedish Crowns (SEK).

The average monthly benefit from the DB component, ITP2, amounts to SEK 4074.
The large variation in the size of the benefit across individuals (standard deviation of
SEK 6272) is a direct result of large differences in pre-retirement income and the
construction of the ITP plan, which replaces more income above the income ceiling.

Pre-retirement income is defined as the average income from labor during the 5years
preceding retirement. The averagemonthly pre-retirement income is SEK 22,437. Per-
manent income is defined as the average monthly income between age 51 up to retire-
ment. Permanent income should reflect lifetime earnings better than pre-retirement
income, and is also more strongly correlated with retirement wealth. Active participa-
tion in the labor market after retirement (“Working” in Table 2) is defined as having
labor earnings greater than two income base amounts in the year succeeding the claim-
ing year.22 In fact, more than 20% are classified as working based on this definition.

We also see from the table that some white-collar workers receive pension income
from other occupational pension plans. Other occupational pension income is defined
as non-ITP occupational pension income that the individual receives in the last year
that he or she is observed in the data. Because most people claim at age 65, this
implies that other pension income is typically measured between ages 66–68 for those
who claimed before 2011. On average, retirement benefits from the ITP plan make
up 55.4% of the total occupational pension income. 93% receive income from some
other occupational pension plan.23 For 20% of the sample, this income is three times
larger than what they get from the ITP plan. Public pension benefits are on average
33% larger than total occupational pension income.

For those who claim at age 65, the mean grossMWRof the life annuity with respect
to the 5-year payout is 0.94. The corresponding tax-adjusted MWR is equal to 0.96.
As expected, the tax treatment of occupational pension income increases the EPDV

22 This corresponds to a monthly income of SEK 7 400 or 30% of the average permanent income. This
measure also includes self-employment income.
23 12, 18 and 38% receive income from the occupational pension plan for central government workers,
local government workers and blue-collar workers in the private sector, respectively. As many as 82%
receive pension income that is not classified by LISA as coming from any of the four major occupational
pension plans (variable “OvrTjp”).
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Table 2 Summary statistics

Mean SD Min Max Observations

Demographics

- Female .392 .488 0 1 182,808

- Married .677 .468 0 1 182,808

- Single .323 .468 0 1 182,808

- Widowed .044 .205 0 1 182,808

- Elementary school .204 .403 0 1 182,808

- High school .56 .496 0 1 182,808

- College .236 .425 0 1 182,808

- Has children .745 .436 0 1 182,808

Pension income

- Monthly ITP2
benefit

4,074 6,272 114 294,245 182,808

- ITP’s share of
occupational
pension

.552 .289 .0011 1 82,066

- ITP’s share of total
pension

.212 .196 .00105 1 82,066

- Has other pension
plan

.931 .254 0 1 82,066

- Larger benefit from
other plans

.202 .401 0 1 82,066

Money’s worth ratios
(MWR)

- Gross MWR
annuity/5-year

.936 .0492 .832 1.05 161,130

- Net MWR
annuity/5-year

.961 .0731 .816 1.37 72,734

- Average tax rate .332 .0869 0 .567 82,066

- Pays state income
tax

.101 .301 0 1 82,066

- State tax only under
5-year payout

.122 .327 0 1 82,066

Retirement age

- Claim age - ITP2 64.8 .746 57 68 182,808

- Claim age - public
pension

64.2 1.46 61 68 78,119

Pre-retirement income

- Permanent income
(monthly)

24,265 19,312 0 930,985 182,808

- Pre-retirement
income (monthly)

22,437 21,694 0 1514837 182,808

- Working .205 .404 0 1 82,066
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Table 2 continued

Mean SD Min Max Observations

Health and mortality

- Mean sick leave days per year 15.7 30.2 0 304 182,430

- At least one day on sick leave .569 .495 0 1 182,808

- 15 sick leave days per year or more .251 .434 0 1 182,808

- Dead within 2 years after claim .022 .147 0 1 82,066

- Dead within 4 years after claim .043 .203 0 1 18,627

- Same-sex parent dead at age 65 .119 .324 0 1 162,537

- Same-sex parent alive at age 90 .224 .417 0 1 162,537

This table reports summary statistics for white-collar workers in the private sector who retired from the ITP
plan between 2008 and 2013. Income variables are in the 2013 price level, 1 USD = 6.5 SEK

of the life annuity relative to the fixed-term payouts. The average tax rate, as given
by Eq. 4, is 33% and around 10 % pay the additional state marginal tax rate of 20 %.
State tax status is contingent on choosing the 5-year payout for 12.2 % of the sample.

The average claiming age is 64.8. ITP2 benefits can be withdrawn from age 55
with an early retirement penalty of 7 % per year. Almost 90% claim the occupational
pension when they turn 65. A number of factors contribute to this pattern: Pension
rights are not earned after the age of 65, benefits are automatically paid out at this age,
and 65 is usually referred to as the “normal retirement age”. Thus, there is a strong
norm that retirement should happen at this age. As seen in Table 2, the average age at
which public pension benefits are claimed (64.2) is somewhat lower than the average
age at which ITP benefits are claimed (64.8).24

39.3% of the sample are women. An individual’s marital status is based on what
is observed at the time of retirement. 67.7 and 32.3% of the sample are married25

and singles, respectively, and 4.4% are widowed. A high school degree (12 years of
schooling) is the highest education level for the majority (56%). 23.6% has a college
degree (at least two years in college or university), and 20.4%finished only elementary
school (9 years or less).

Information on health and mortality is also collected from LISA. I use individual-
specific information on sickness absence as a proxy for health.26 I look at sickness
absence incidence between age 51 up to retirement. Themean number of days per year
of sickness absence in the sample is 15.7. About 43% of the sample never received
sickness benefits during this period.

24 Remember that the sample is restricted to retirees who claimed ITP benefits before 2011 when we look
at non-ITP income sources (N = 82,066). The public pension claiming age is not observed for about 5 %
which means that the true average claiming age might be somewhat higher than 64.2.
25 Includes co-habiting partners.
26 An employee that calls in sick receives sick pay from the employer the first 14 days of absence. After 14
days, the employer reports the case to the Swedish Social Insurance Agency (Försäkringskassan), who pays
out a sickness benefit that amounts to about 80% of the individual’s salary. The data in this study contain
information on the number of days individuals receive sickness benefits from Försäkringskassan.
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Mortality data are available up to year 2012. For this reason, the sample is restricted
to claims made before 2011 and 2009 when I look at mortality within two and four
years after the claim date, respectively. 2.2% of the sample die within two years after
claiming and 4.3% within 4years. These mortality rates are sufficiently high to allow
meaningful study of retiree mortality and adverse selection.

The ideal measure of life expectancy based on parent mortality would be to relate
the age at death of the individual’s same-sex parent to the average age at death of that
parent’s cohort. However, not enough time has passed to determine cohort mortality
for all parent cohorts in the sample.27 Instead, I create two dummy variables that take
on the value of one if the individual’s same-sex parent is deceased/alive at age 65/90.
An individual whose same-sex parent died before age 65 is likely to expect to live
shorter than an individual whose same-sex parent was alive at age 90.28

4.3 Payout choices (the dependent variable)

The payout choice variable is the outcome variable and takes on five different values
as explained in Sect. 2: Individuals can withdraw their pension wealth over 5, 10, 15
or 20 years (fixed-term payouts) or as a life annuity.

Relative frequencies of the choice variable by year are reported in Table 3. Between
2008, the year in which the ITP plan introduced fixed-term payouts, and 2013, the
fraction of people that chooses the life annuity decreased from 80.9 to 70.5%. This
averages to 75.9% over thewhole period. The 5-year payout option is themost popular
alternative among the fixed-term payouts. As seen in column (7), 16.1% of all retirees
choose this option. However, the 10- and 15-year payout options have grown more in
relative terms. The 10-year payout option, for example, was preferred by only 3.9%
in 2008, but by 7.8% in 2013. Very few people (0.2%) choose the 20-year payout.

There are two potentially important explanations for the decreasing demand of the
life annuity. First, life annuities have become less attractive as a result of declining
interest rates.When interest rates fall, annuity payouts are reduced for the same amount
of pension capital. However, while the mean yield on ten-year Treasure notes fell from
3.90 to 2.12% between 2008 and 2013, Alecta’s underlying assumption about the
interest rate was changed only once during this period. In December 2012, the interest
rate assumption was reduced from 3 % to 2 %, which generated a substantial drop
in the gross MWR of about 7 percentage points. This relative price change possibly
contributed to the falling demand for the life annuity in 2013, but given that the trend
towards shorter payout horizons seem to have started more than two years before this,
there might be other important forces at play.

The second explanation is that the trend toward shorter payout horizons is driven by
an information or learning effect. Even though there is no direct empirical evidence of
such an effect, knowledge about the existence of alternative payout options in second
pillar pension plans has probably become more widespread in the most recent years

27 Complete cohort-specific mortality tables are available for cohorts born in 1910 or earlier (SCB 2010).
28 Various definitions of parent longevity are possible. I also create dummies for whether both (and any)
of the parents are deceased/alive at age 65/90. The results turn out to be robust to these definitions.
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Table 3 Relative frequencies of the choice variable, reported by year

(1) (2) (3) (4) (5) (6) (7)
2008 2009 2010 2011 2012 2013 All years

5-Year payout 0.139 0.152 0.147 0.163 0.175 0.176 0.161

10-Year payout 0.039 0.040 0.036 0.048 0.072 0.078 0.054

15-Year payout 0.012 0.018 0.017 0.023 0.038 0.037 0.025

20-Year payout 0.000 0.001 0.001 0.002 0.002 0.004 0.002

Annuity 0.809 0.789 0.799 0.764 0.712 0.705 0.759

Observations 18,627 30,397 33,042 34,023 33,680 33,039 182,808

This table shows relative frequencies of the choice variable reported by year (columns 1–6). Column (7)
pools all years

as a result of more media attention. This implies that more people make active deci-
sions and are less likely to be defaulted into the life annuity. Both from the viewpoint
of the individual and the policy maker, the payout decision becomes an increasingly
more important matter as the share of occupational pension wealth that is not sub-
ject to mandatory annuitization grows over time in all major occupational pension
plans.

Table 4 reports relative frequencies of the choice variable by a number of individual
characteristics. We see that the distribution of preferences varies substantially across
some characteristics and less across others.

There are large differences in payout preferences between income groups. 76% of
the individuals in the bottom permanent income quartile choose the life annuity com-
pared to 79.5% in the top quartile. Only 9.7% in the top quartile choose the 5-year
payout, whereas 19% do so in the bottom quartile. Differences are even more pro-
nounced across the account balance distribution.29 Only 68.3% in the bottom account
balance quartile annuitize (28.6% choose the 5-year payout) compared to 82.9% in
the top quartile (6.2% choose the 5-year payout). Individuals that continue to work
after collecting the ITP benefit are more likely to annuitize than those who retire
completely from the work force. Given the actuarial bias in favor of the life annuity
for women, it is somewhat surprising that women choose the 5-year payout option
more than men (18.7 vs. 14.4%). There is also preliminary evidence that individ-
uals compare the net-of-tax value of different payout options. Only 5.3% of those
who are subject to state income tax only under the 5-year payout choose this pay-
out length. Individuals who die within 2years of claiming are much more likely to
choose the 5-year option, providing preliminary evidence of the presence of adverse
selection.

29 Specifically, the account balance distribution refers to the monetary value of the pension payment under
the life annuity. For each individual, I observe the monthly benefit under the preferred payout option. The
monetary value of the life annuity is calculated as the product of the given benefit and the relevant conversion
factor. For example, if the monthly benefit under the 5-year payout is SEK 2000 and the (hypothetical)
conversion factor is 3.5, the value of the life annuity is equal to SEK 714.3 (2500 ÷ 3.5 = 714.3).
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Table 4 Relative frequencies of the choice variable, reported by demographic and socioeconomic charac-
teristics

5-Year 10-Year 15-Year Annuity Obs

Female .187 .0477 .0178 .747 71,616

Male .144 .0575 .03 .766 111,192

Has children .16 .0554 .0267 .756 136,243

No children .163 .0485 .0208 .766 46,565

Large benefit from other plans .171 .0323 .0114 .785 16,547

Bottom ITP capital quartile .269 .0392 .00868 .683 46,440

Upper ITP capital quartile .0623 .0571 .047 .829 45,702

Pays state income tax .144 .0563 .0317 .765 8299

State tax only under 5-year payout .0528 .0493 .0349 .86 9987

Early retirement .286 .107 .055 .542 21,678

Normal retirement age .144 .0465 .0212 .788 161,130

Upper income quartile .0965 .0588 .0444 .795 45,607

Lower income quartile .19 .0368 .0131 .76 45,608

Working .122 .029 .0134 .835 16,831

Not working .154 .0408 .0167 .788 65,235

15 sick leave days per year .195 .0493 .0186 .736 45,906

No sick leave .133 .0519 .029 .783 78,804

Mortality within 2 years .236 .0261 .00943 .729 1803

Same-sex parent dead at age 65 .173 .0599 .0269 .739 19,419

Same-sex parent alive at age 90 .156 .0497 .0222 .771 36,404

All individuals .161 .0536 .0252 .759 182,808

This table reports relative frequencies of the choice variable by several demographic and socioeconomic
characteristics. The 20-year payout option is excluded because very few people choose this option

5 Empirical results

This section investigates the individual-level determinants of annuitization. Table 5
reports marginal effects from amultinomial logit analysis applied to the pooled sample
of individuals who claimed their ITP benefit between years 2008–2013. The reference
category is the life annuity. The marginal effect associated with each coefficient can
be interpreted as the variable’ incremental effect on the probability of choosing a
fixed-term payout option.30

Two sets of results are reported for each fixed-term payout. The model underlying
the estimates in columns (1), (3) and (5) is estimated for the complete sample, whereas
columns (2), (4) and (6) restrict the sample to individuals who claimed their ITP pen-

30 The demand for fixed-term payout options can also be estimated in an OLS framework. I estimate a
logit model where the dependent variable equals one if individual i chooses fixed-term payout option k and
zero otherwise. The OLS estimates turn out to be very similar in magnitude to the marginal effects from
the multinomial logit regressions and the inferences are unchanged. I do not report the estimation results
for the 20-year payout. The estimates are not informative because only 0.2 % choose this payout option.
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Table 5 Results from Multinomial Logit regressions (marginal effects)

5-Year 10-Year 15-Year

(1) (2) (3) (4) (5) (6)

Female 0.001 −0.005+ −0.006** −0.010** −0.005** −0.006**

(0.002) (0.003) (0.001) (0.002) (0.001) (0.001)

Married −0.007** −0.007* 0.004** 0.003+ 0.001 0.000

(0.002) (0.003) (0.001) (0.002) (0.001) (0.001)

Widowed −0.005 −0.004 −0.005+ −0.003 −0.004 −0.001

(0.004) (0.006) (0.003) (0.004) (0.002) (0.003)

Has children 0.003 0.000 0.001 −0.000 0.002+ 0.002

(0.002) (0.003) (0.001) (0.002) (0.001) (0.001)

Elementary school 0.014** 0.010** 0.002 −0.001 −0.004** −0.002

(0.002) (0.003) (0.001) (0.002) (0.001) (0.001)

College −0.013** −0.001 −0.008** −0.003 −0.002* 0.001

(0.002) (0.003) (0.001) (0.002) (0.001) (0.001)

Early claimer 0.168** 0.145** 0.043** 0.032** 0.019** 0.011**

(0.002) (0.004) (0.001) (0.002) (0.001) (0.001)

Log permanent
income

0.002** 0.007** 0.004** 0.003** 0.002** 0.001*

(0.001) (0.001) (0.000) (0.001) (0.000) (0.000)

Bottom ITP capital
quartile

0.110** 0.134** −0.013** −0.002 −0.021** −0.009**

(0.002) (0.003) (0.002) (0.002) (0.001) (0.002)

Top ITP capital
quartile

−0.141** −0.113** −0.007** −0.006** 0.014** 0.007**

(0.003) (0.005) (0.001) (0.002) (0.001) (0.001)

15 sick leave days
per year or more

0.029** 0.021** 0.002 −0.003 −0.001 −0.002+
(0.002) (0.003) (0.001) (0.002) (0.001) (0.001)

Same-sex parent
dead at age 65

0.010** 0.008* 0.003* 0.003 −0.000 −0.003*

(0.003) (0.004) (0.002) (0.002) (0.001) (0.001)

Same-sex parent
alive at age 90

−0.009** −0.010** −0.003* −0.003 −0.002* −0.005**

(0.002) (0.003) (0.001) (0.002) (0.001) (0.001)

State tax only under
5-year payout

−0.051** 0.006* 0.005**
(0.007) (0.002) (0.001)

Working −0.017** −0.011** −0.003**

(0.003) (0.002) (0.001)

sion no later than in year 2010.31 All specifications include a separate fixed effect for
each year of claiming to control for variation in payout choices that is related to specific
year effects. I also include a dummy for claiming before age 65 to control for variation
in payout choices that is related to early retirement. All specifications also control

31 All regression models restrict the sample to individuals for whom we know the date of birth of both
biological parents. The results are similar when all individuals are included (excluding the variables of
parent longevity from the model).
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Table 5 continued

5-year 10-year 15-year

(1) (2) (3) (4) (5) (6)

Large benefit from
other plans

−0.060** −0.005* 0.001
(0.004) (0.002) (0.002)

Observations 162,537 73,555 162,537 73,555 162,537 73,555

This table reports marginal effects estimated via multinomial logit. The marginal effect associated with
each coefficient can be interpreted as the variable’s incremental ffect on the probability of choosing the
fixed-term payout. All specifications include year fixed-effects, a control for log permanent income, two
dummies for parent longevity, and dummies to indicate whether the individual is female; is married; is
widowed; has children; finished elementary school or college; retires before 65; belongs to the bottom or
top quartile of the ITP capital distribution; has more than 15 sick leave days per year on average. Columns
(2), (4) and (6) add dummies to indicate whether the individual has large non-ITP pension income; works
after claiming; pays state income tax only under the 5-year payout. The model in columns (1), (3) and (5)
is estimated for the full sample of retirees who claimed their ITP benefit between 2008 and 2013, whereas
the model in columns (2), (4) and (6) restricts the sample to individuals who claimed their ITP pension
between 2008 and 2010. Standard errors in parentheses
+ Statistically significant at the 10% level
* Statistically significant at the 5% level
** Statistically significant at the 1% level

Table 6 Retiree mortality and payout choice

Probability of dying within:

(1) (2)
Four years Two years

5-Year payout 0.017** 0.013**

(0.004) (0.001)

10-Year payout −0.019+ −0.006+
(0.010) (0.003)

15-Year payout −0.012 −0.010+
(0.016) (0.005)

Observations 18619 82005

Mean dep. var. 0.043 0.022

Cols. 1 and 2 report marginal effects from a logit model of the probability of dying within two and four years
of claiming, respectively. The excluded category is the life annuity. All regressions include, in addition to
the covariates shown above, indicator variables for year of claiming, gender and a dummy for claiming
before age 65. Since mortality data are available only up to year 2012, the analyses on mortality within two
and four years are restricted to individuals who claimed prior to year 2011 and 2009, respectively. Standard
errors in parentheses
+ Statistically significant at the 10% level
*Statistically significant at the 5% level
** Statistically significant at the 1% level

for gender, marital status, the presence of children, education level, early retirement,
log permanent income, sick leave absence and two dummies for parent longevity.
In addition, columns (2), (4) and (6) add dummy variables to indicate whether the
individual is working or not after retirement, whether the individual’s total pension
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income exceeds the state income tax threshold under the 5-year payout option only,
and whether more than 75 % of the individual’s total occupational pension income
comes from some other pension plan than the ITP plan. I also test for adverse selection
by estimating logit models of the probability of dying within two and four years of
claiming.32 Table 6 reports the results from these estimations.

To evaluate the role of annuity pricing, I exploit tax-induced variation in the net
MWR of the life annuity with respect to the fixed-term payouts. Adding the net MWR
as a right-hand side variable would be straightforward in case the decision involved
only two payout options. For example, studies that look at the choice between a lump
sum and a life annuity use some appropriate measure of the relative value of the life
annuity with respect to the lump sum to predict the probability to annuitize (Brown
2001; Bütler et al. 2011; Chalmers and Reuter 2012). However, with four payout
alternatives to the life annuity, there are four potential individual-level regressors of
the netMWR.Because of the popularity of the 5-year payout, I use the netMWRof the
life annuity with respect to the 5-year payout.33 If individuals recognize and respond
to tax-induced variation in life annuity pricing, then the demand for the fixed-term
payout should be lower when the value of the life annuity is higher. The marginal
effects from these estimations are reported in Table 7. Because the net MWR is a
function of the level of ITP capital, other pension income, I , and permanent income, I
estimate themodel bothwith andwithout controlling for these variables. I also estimate
the model with and without controlling for gender because gender is the second source
of variation in the net MWR alongside taxes. I report results for the 5- and 10-year
payouts.34

5.1 Health, mortality and life expectancy

The results with respect to health and life expectancy are broadly consistent with our
predictions. Column (1) of Table 5 shows that individuals with more than 15 sick leave
days per year on average are 2.9 percentage points more likely to choose the 5-year
payout option. The estimate is somewhat lower but still significant when the sample
is restricted to payout decisions made in 2010 or earlier. The corresponding effect on
the demand for the 10-year payout option is very close to zero, and even negative for
the last specification, as seen in columns (3) and (4).

The estimated coefficients on same-sex parent mortality are significant and have
the predicted signs. The marginal effect of same-sex parent mortality at age 65 on the
probability of choosing the 5-year payout option is 1 percentage point. Retirees whose

32 Finkelstein and Poterba (2004) apply a similar LPM model framework as well as a hazard model
framework to study annuitant mortality in the UK annuity market.
33 Using the relative value of the 5-year payout to predict the demand for the 10- and 15-year payout
is not ideal since there might be within-individual variation in the net MWR across payout options. The
within-individual variation is too small to motivate the use of conditional logit or mixed logit models. Such
models allow for the explanatory variables to include attributes of the choice alternatives, which in our case
would be the payout-specific net MWRs.
34 As seen in Table 1, there is very limited variation in the net MWR across the income distribution. The
relative value of the 5-year payout is therefore not a good proxy for the relative value of the 15-year payout.
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same-sex parent was alive at age 90 decrease the demand for the 5-year payout by 0.9
percentage points. The corresponding effects for the 10-year payout are again smaller
and amount to 0.3 and −0.3 percentage points, respectively. Thus, the parents of
annuitants live longer than the parents of those who choose a fixed-term payout, which
can be interpreted as evidence of adverse selection.A caveat of this interpretation could
be that parent longevity picks up some of the variation in non-pension wealth that is
not captured by any of the other variables.35 We know that wealthier individuals tend
to live longer (see, e.g., Smith 1999) and that wealth is an important determinant of
annuitization. Thus, the possibility that some of the effect of parent longevity operates
through non-pension wealth cannot be ruled out.

Table 6 reports marginal effects from a logit model on ex-post mortality and payout
choice. Again, the estimated coefficients provide evidence pointing in the direction
of adverse selection. Specifically, individuals who choose the 5-year payout are 1.7
and 1.3 percentage points more likely to die within four and two years after claiming,
respectively. This corresponds to percentage effects of 40 and 59%. In contrast, there
is no self-selection of individuals who die shortly after retirement into any of the other
fixed-term payout options. If anything, mortality rates among retirees who choose
10- or 15-year payouts are lower than among annuitants. These results support the
general finding that individuals who enter retirement with low life expectancy or
bad health tend to minimize the time period over which they withdraw their pension
wealth.36

5.2 Retirement wealth and annuity pricing

The coefficients on log permanent income in columns (1) and (2) of Table 5 show
that higher permanent income is associated with a marginally positive effect on the
probability of choosing the 5-year payout, given a certain level of retirement wealth.
Because income is highly correlated with retirement wealth, it is difficult to evaluate
the role of income when the model controls simultaneously for ITP retirement wealth.
In fact, the sign of the log permanent income coefficient changes when the retirement
wealth variables are excluded from the regression model (not reported here).

Based on the descriptive analysis in Sect. 4.3 and the regression estimates in Table
5, it is nevertheless clear that the size of the ITP benefit is an important predictor
of payout choice. Columns (1) and (2) reveal that retirees in the bottom quartile of
the account balance distribution are 11 percentage points more likely to choose the
5-year payout than those in the second and third quartile. Retirees in the top quartile,
on the other hand, are 14.1 percentage points less likely to choose the 5-year payout
on the margin. The demand for 10-year payouts is less related to the size of the ITP
benefit. The coefficients on the dummies for being in the bottom and top quartile reflect
marginal effects of −1.3 and −0.1 percentage points, respectively.

35 Non-pension wealth is imperfectly proxied by permanent income if wealth is inherited, and ITP wealth
might underestimate the overall wealth level of the individual if she is a member of multiple occupational
pension plans.
36 OLS estimates from a linear probability model of ex-post mortality yield similar results.
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Analternativeway tomeasure the impact of the size of the ITPbenefit on the demand
for fixed-term payouts is to replace the existing account balance dummies with the
monetary value of the ITP benefit under the life annuity. Again, the larger the annuity
payment, the lower the demand for the 5-year payout. The estimated coefficients (not
reported here) are statistically significant and also economically meaningful with a
one-standard deviation increase in the monthly life annuity payments (SEK 4860)
decreasing the demand for the 5-payout by 17 percentage points. Bütler and Teppa
(2007) also find that the marginal effect of pension wealth on the demand for life
annuities is positive, but smaller than in this study. Chalmers and Reuter (2012),
however, report that a one-standard-deviation increase in the life annuity payments
increase the demand for the lump sum between 3.0 and 5.2 percentage points.

Columns (2), (4) and (6) of Table 5 show that the demand for fixed-term payouts
decreases when retirees receive income from some other occupational pension plan
next to the ITP plan. More specifically, if at least 75% of the total occupational
pension income is paid out from a non-ITP pension plan, the demand for the 5- and
10-year payout decreases by 6.0 and 0.5 percentage points, respectively. This result
contradicts the prediction that retirees that are less reliant on ITP benefits should
be less likely to annuitize. A possible explanation to this result is that individuals
with multiple sources of occupational pension devote more attention and effort to the
payout decisions of other, more important pension plans. The default option becomes
particularly important for retirees who have contributed to different plans during their
career. Note also that the magnitude of the coefficient on the bottom pension quartile
becomes larger when we control for other occupational pension income. This suggests
that retirees that are located in the bottom quartile of the account balance distribution
because of low lifetime earnings are more likely to choose short payout periods than
retirees who have small account balances because they spent large part of their careers
working for employers outside the ITP plan.

As seen in column (1), retirees whose total retirement income exceeds the state
income tax threshold only under the 5-year payout are more than 5 percentage points
less likely to choose the 5-year payout. This suggests that individuals evaluate the
benefit’s net-of-tax value for different payout lengths, rather than its gross value, at
least when the tax effect is large and salient.

Turning to Table 7, which presents the marginal effects from a multinomial logit
model of the net MWR on the demand for each fixed-term payout, we find further
evidence that individuals respond to variation in the relative price of the life annuity.
The marginal effect of the logit in specification (1) is −0.40 and is highly significant.
This means that a one percentage point increase in the net MWR of the life annuity
with respect to the 5-year payout leads to a 0.40 percentage point decrease in the
probability of choosing the 5-year payout.

Controlling for gender (specification (2)) alters the impact of the netMWR substan-
tially. The estimated marginal effect of −0.96 is both statistically and economically
significant with a one-standard deviation increase in the net MWR of the life annuity
being associated with a 7.0 percentage point reduction in the demand for the 5-year
payout option. Because gender and taxes are the sole sources of variation in the net
MWR, conditioning on gender implies that the estimate of the net MWR reflects tax-
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induced changes in the relative value of the life annuity only.37 Adding income and
retirement wealth controls (specification 3) reduces the estimated marginal effect of
the netMWR to−0.39. The difference is due to the fact that there is not much variation
left in the net MWR when we condition linearly on retirement wealth and permanent
income. Ultimately, identification hinges on functional form. There is no variation left
in the net MWR if one controls for retirement wealth and income in a very flexible
way.

The demand for the 10-year payout also falls when the net-of-tax value of the life
annuity increases relative to the 5-year payout. Specifically, column (5) reveals that
a one percentage point increase in the net MWR of the life annuity leads to 0.03
percentage point decrease in the probability of choosing the 10-year payout.

The results can be compared to the findings of previous papers that study the
relationship between annuity demand and the relative value of the annuity. Contrary
to the findings of this paper and what economic theory would predict, Chalmers and
Reuter (2012) find that an increase in the money’s worth of the life annuity leads to
an increase in the demand for the lump sum. One reason for these opposite findings
might be that tax-induced variation in the relative value of the life annuity is more
salient and more easily understood than variation that stems from the use of multiple
benefit formulas as in Chalmers and Reuter (2012).

The results of this paper are more in line with the findings of the group of papers
that uses a related (utility-based) measure of the annuity’s value, namely the annuity
equivalent wealth (AEW). Brown (2001) and Bütler et al. (2013) report that a one
percentage point increase in theAEW leads to a one and 0.88 percentage point increase
in the annuitization rate, respectively. Bütler and Teppa (2007) reports a somewhat
lower marginal effect of 0.44%. The column (2) estimate in Table 7 of −0.96 is thus
close to previous studies, although the interpretation of these estimates is different to
the extent that the MWR and the AEW capture different aspects of the value of a life
annuity.

5.3 Bequest motives, socioeconomic background and demographic
characteristics

I find no evidence of bequest motives having an effect on the payout decision. All
coefficients on the presence of children in Table 5 for the 5- and 10-year payouts
are close to zero and insignificant. Marital status also turns out to be an unimportant
predictor of the payout decision. Columns (1) and (2) in Table 5 show that married
retirees are 0.7 percentage points less likely to choose the 5-year option. Previous
studies on the demand for life annuities have found significant and important effects
of marital status on the demand for life annuities (Bütler and Teppa 2007; Inkmann
et al. 2011; Chalmers and Reuter 2012). One potential reason why I find zero or very
small effects is that the rich set of control variables pick up variation in the demand
for life annuities that are correlated with marital status but not due to it.

37 Another way to isolate tax-induced variation in the net MWR is to use gender-independent mortality
tables when calculating EPDVs according to Eq. 1. This yields similar marginal effects of −0.96.
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Table 7 Impact of the net MWR on the demand for fixed-term payouts

5-year 10-year

(1) (2) (3) (4) (5) (6)

Net MWR
annuity/5-year

−0.400** −0.959** −0.389** −0.068** −0.027* −0.053**

(0.023) (0.039) (0.042) (0.012) (0.013) (0.015)

Gender No Yes Yes No Yes Yes

Wealth controls No No Yes No No Yes

Observations 65035 65035 65035 65035 65035 65035

This table reports marginal effects of the net money’s worth ratio (MWR) of the life annuity with respect
to the 5-year payout estimated via multinomial logit. Wealth and income controls refer to log permanent
income, two dummies to indicate whether the individual belongs to the bottom or top quartile of the ITP
capital distribution and a dummy for having large non-ITP pension income. All specifications include year
fixed effects and the set of control variables used in specifications (2) and (4) of Table 5. The sample is
restricted to claims made at age 65 between 2008 and 2010. Standard errors in parentheses
+ Statistically significant at the 10% level
*Statistically significant at the 5% level
**Statistically significant at the 1% level

From the results in Table 5, it is difficult to draw conclusions about the effect of
being female per se. The estimates reveal almost zero marginal effects of being female
on the demand for the 5-year option and a small negative effect on the demand for the
10-year payout. Thus, the raw gender difference of 4 percentage points in the demand
for the 5-year payout that we saw in Sect. 4.3 can be explained by other variables, such
as income and retirement wealth.38 The high demand for fixed-term payouts among
women is surprising given that the money’s worth of the life annuity is considerably
higher for women than for men.

Labor market participation at the time of withdrawal has a negative impact on
the probability of choosing any of the fixed-term payouts. The marginal effect on
the demand for 5- and 10-year payouts of being classified as working after claiming
amounts to −1.7 and −1.1 percentage points, respectively. Individuals who simulta-
neously receive labor and pension income may find fixed-term payouts unattractive
for tax reasons.

Education also affects the payout decision. Retirees with low education (elementary
school) are 1.0–1.4 percentage pointsmore likely to choose the 5-year payout. Retirees
with a college degree are less likely to choose the 5-year payout with an impact at the
margin of about 1.3 percentagepoints. Thepositive correlationbetween education level
and annuitization rates might reflect higher life expectancy among college graduates.
Education is less important in explaining the demand for 10- and 15-year payouts.

Finally, individuals who retire before the normal retirement age aremuch less likely
to annuitize. The estimated coefficient reveals that “early claimers” are 17 percentage
points more likely to choose the 5-year payout and about 4.3 percentage points more

38 Excluding the two retirement wealth variables from specification (1) yields a significant estimate of
female of 0.035.
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likely to choose the 10-year payout than the life annuity. Chalmers and Reuter (2012),
who find similar results for public servants inOregon, suggest that such behaviormight
be explained by younger retirees using the lump sum to acquire new skills and re-renter
the labor force. Among white-collar workers in Sweden, however, the combination of
short payout horizons and early retirement is more likely driven by individuals who
want to maximize their consumption possibilities during the years of early retirement.
Compared to those who claim at age 65, early retirees receive larger benefits from the
ITP plan, have significantly higher permanent income and are in better health.39

6 Conclusion

This paper provides empirical evidence on the determinants of annuitization. The
study is based on a unique data set which includes real payout decisions of about
183,000 white-collar workers in Sweden who started to withdraw their second pillar
retirement wealth between 2008 and 2013. The data are supplied by the default man-
aging company for the occupational pension plan for white-collar workers, ITP. The
data are merged with national administrative data to obtain rich individual background
information. The main analysis focuses on salient and easily understood variation in
the value of life annuities and fixed-term payouts due to differences in retiree charac-
teristics.

Participation in the second pillar is mandatory. The payout decision involves large
amounts of money, focusing on retirement wealth in the defined benefit component,
ITP2. Retirees face five payout options, including a life annuity and four fixed-term
payouts withdrawn over 5, 10, 15 or 20 years, respectively. Fixed-term payouts should
be an attractive alternative to the life annuity for individuals who prefer to invest the
money on their own or enhance consumption possibilities during the early years of
retirement. Approximately 76 % of the individuals in the sample choose to annuitize
their pension wealth. This is a surprisingly high annuitization rate given that the EPDV
of the fixed-term payouts is at least as high as that of the life annuity. Two-thirds of
all fixed-term payouts are accounted for by the 5-year payout option.

I find clear evidence of adverse selection of shorter-lived individuals and individ-
uals in bad health into the most liquid payout option. All else equal, expos mortality
is higher among retirees who choose the 5-year payout than among annuitants. In
fact, individuals who choose the 5-year payout are 59 % more likely to die within
two years after claiming than annuitants. These individuals also have higher sickness
absence rates prior to retirement. I find a negative relationship between same-sex par-
ent longevity and the probability of choosing the 5-year payout. This suggests that
individuals form expectations about how long they are likely to live based on the life-
span patterns of their parents and take this into account when they decide whether to
annuitize or not.

39 Summary statistics for these two groups are provided in the Online Appendix (Table A1). The online
appendix also provides results from several predictions that are made to illustrate the findings in Table 5.
Specifically, I use the coefficient estimates that underlie the marginal probability effects to predict proba-
bilities of choosing each payout option for individuals with different attributes.
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Compared to other similar settings that have been studied in the literature, annuiti-
zation rates vary more by account balance, but less by individual characteristics such
as marital status, gender and income. Individuals in the top account balance quartile
are 14–15 percentage points more likely to choose the life annuity than the 5-year
payout, whereas low accumulation of retirement assets is strongly associated with
choosing the 5- or 10-year payouts. One potential explanation for this pattern, also
found in Bütler and Teppa (2007) and Hurd and Panis (2006), is differences in the
rate of time preferences across individuals. Another one is that small outcomes are
discounted at a higher rate than greater ones are.

Taxes are also likely to play an important role here. Due to the progressivity of
the tax schedule, the effective marginal tax rates decreases with the length of the
payout. I use tax-induced variation in the money’s worth ratio (MWR) of the life
annuity with respect to the 5-year payout to study the impact of the annuity price
on the decision to annuitize. In the preferred specification, a one percentage point
increase in the net MWR of the life annuity is associated with a 0.96 percentage
point decrease in the demand for the 5-year payout. The negative tax effect on the
expected present discounted value of the fixed-term payouts is particularly large for
high-income individuals with large capital stocks. This could explain why demand
for the 5-year payout is so low among this group. Demand for the 5-year payout is
also low among retirees whose total retirement income exceeds the state income tax
threshold only under the 5-year payout. This suggests that individuals evaluate the
benefit’s net-of-tax value for different payout lengths, rather than it’s gross value, at
least when the tax effect is large and salient.

High demand for the life annuity may also be driven by the fact that individuals
are defaulted into annuitization if they take no action before age 65. Someone who
sticks with the default may do so because he or she interprets the default provision as
implicit advice from the plan sponsor, or simply because he or she is too uninformed
about or even unaware of the imminent payout decision. Future research should try
to identify the causal effect of defaults on payout decisions. Existing evidence of the
role of defaults is only suggestive and inconclusive.40
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Appendix

The income tax system in Sweden
Figure 1 provides a graphical representation of the Swedish income tax system
discussed in Sect. 2.3 in the main text. Specifically, it shows the marginal and
average tax rate as functions of retirement income for individuals who have
turned 65 and have no labor income. The discrete jump in the marginal tax rate
at SEK 450,200 marks the state income tax, which I pay particular attention
to in the analysis of the impact of tax-induced variation in the relative price of
the life annuity on annuity demand.

Figure 1. Marginal and average tax rate in 2013
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Characteristics of early claimers
Table 1 reports summary statistics for individuals who claim their occupational
pension at or after the normal retirement age of 65 and those who claim at
earlier ages. We see that the individuals who claim early receive almost twice
as large ITP2 benefits (SEK 6,994 vs. SEK 3,681), have significantly higher
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permanent income (SEK 32,014 vs. SEK 23,223) and are in better health than
those who retire at age 65. The mean sick leave days per year among early
retirees is only half of that of those who retire at age 65.

Predictions
To illustrate the findings in Table 5, this section reports the probability of
choosing each payout option for individuals with different attributes. These
probabilities are computed using the coefficient estimates that underlie the
marginal probability effects in Table 5.

Table 2 reports predicted probabilities for two hypothetical individuals. I
consider "low-quartile" individuals who belong to the bottom permanent in-
come quartile, received sickness benefits prior to retirement and attained no
higher education level than elementary school, and "high-quartile" individu-
als who belong to the top permanent income quartile, never received sickness
benefits and have a college degree. For low-quartile individuals, the predicted
probability of choosing the life annuity is 72.3 %. For high-quartile individu-
als, the predicted probability is 80.7 %. Preference differences across the two
groups are more visible among those who choose fixed-term payouts. The
predicted probability of choosing the 5-year option for low-quartile individu-
als is 22.2 % compared to 9.4 % for high-quartile individuals. High-quartile
individuals are also more likely to choose 10- and 15-year payouts than low
individuals. These summary measures support the previous finding that indi-
viduals in good health and with high levels of lifetime income are more likely
to choose the life annuity or any of the fixed-term payouts with long payout
horizons.

To further evaluate the role of permanent income, Table 3 reports predicted
probabilities of choosing each payout option for different income quartiles.
The predicted probability of choosing the life annuity in the highest income
quartile is 79.1 % compared to 75.0 % in the lowest income quartile. Indi-
viduals in the middle part of the income distribution are, however, less likely
to annuitize. The demand for fixed-term payouts is more clearly related to
income. The demand for the 5-year payout falls with the level of permanent
income, whereas the demand for 10- and 15-year payouts increases with in-
come. The most compelling result is that individuals in the top income quartile
have significantly lower demand for the 5-year payout.

We know that the size of the ITP benefit plays an important role in the pay-
out decision. Table 4 reports predicted probabilities of choosing each payout
option for different account balance quartiles. Col. (1) reports the size of the
ITP benefit under the life annuity option. The predicted probability of choos-
ing the life annuity for individuals in the bottom quartile is 67.8 % compared to
82.9 % in the top quartile. The next column reveals considerable heterogeneity
in the demand for 5-year payouts. 27.4 % in the bottom quartile are predicted
to choose the 5-year payout compared to only 6.2 % in the top quartile.
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Table 1. Who are the early claimers?

(1) (2)
Normal retirement age Early claimers

Demographics
Female 0.401 0.323

(0.490) (0.468)
Married 0.668 0.743

(0.471) (0.437)
Single 0.332 0.257

(0.471) (0.437)
Widowed 0.0464 0.0260

(0.210) (0.159)
Elementary school 0.208 0.178

(0.406) (0.383)
High school 0.555 0.593

(0.497) (0.491)
College 0.237 0.229

(0.425) (0.420)
Has children 0.740 0.786

(0.439) (0.410)
Pension income
Monthly ITP2 benefit (DB) 3680.8 6993.7

(5793.4) (8523.3)
Bottom ITP capital quartile 0.275 0.0995

(0.446) (0.299)
Top ITP capital quartile 0.223 0.392

(0.416) (0.488)
Retirement age
Claim age ITP2 65 62.97

(0) (1.024)
Claim age public pension 64.36 62.80

(1.406) (1.140)
Preretirement income
Permanent income (monthly) 23222.7 32014.2

(18602.9) (22468.8)
Working 0.223 0.0648

(0.416) (0.246)
Health status
Mean sick leave days per year 16.65 8.748

(31.06) (21.84)
15 sick leave days per year or more 0.265 0.152

(0.441) (0.359)
Observations 161117 21678

Note: Col. (1) reports summary statistics for individuals who claim their ITP pension at or after
the normal retirement age of 65. Col. (2) reports summary statistics for those who claim at earlier
ages.
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Table 2. Estimated probability of choosing each payout option, for selected
characteristics

5-Year 10-Year 15-Year Annuity
Low-quartile individual .222 .0436 .0114 .723
High-quartile individual .094 .0543 .0392 .807

Note: This table shows the combined relationship between different sets of individual charac-
teristics and the probability to choose each payout option using the coefficient estimates that
underlie the marginal probability effects of specifications (1), (3) and (5) in Table 5. Individuals
are split into two groups: "low-quartile" individuals belong to the bottom permanent income
quartile, received sickness benefits prior to retirement and attained no higher education level
than elementary school, and "high-quartile" belong to the top permanent income quartile, never
received sickness benefits and have a college degree. The remaining variables are evaluated at
their sample means.

Table 3. Estimated probability of choosing each payout option, by permanent income

Permanent income (monthly, SEK) 5-Year 10-Year 15-Year Annuity
Quartile 1 6,710 .194 .0419 .0138 .75
Quartile 2 18,292 .188 .0534 .0191 .739
Quartile 3 26,329 .162 .0586 .0255 .752
Quartile 4 45,929 .102 .0608 .0417 .791

Note: This table shows the predicted probability of choosing each payout option by permanent income quartile.
Col. (2) reports the average monthly income between age 51 and retirement.

Table 4. Estimated probability of choosing each payout option, by pension amount

Monthly pension (SEK) 5-Year 10-Year 15-Year Annuity
Quartile 1 283 .274 .0395 .00817 .678
Quartile 2 1,192 .15 .0563 .0214 .771
Quartile 3 2,593 .161 .0623 .0237 .752
Quartile 4 8,994 .062 .0572 .047 .829

Note: This table shows the predicted probability of choosing each payout option by pension amount
quartile. Col. (2) shows the size of the ITP benefit under the life annuity.
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III. What are the health effects of postponing
retirement? An instrumental variable
approach
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1 Introduction
Many countries have responded to increasing life expectancy by raising retire-
ment age thresholds while others have announced future increases.1 The key
rationale for such reforms is to improve the fiscal stability of pension systems
through increased labor force participation rates among older workers. How-
ever, 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 dif-
ficult 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 retire-
ment timing. The most credible approach is to use quasi-experimental varia-
tion 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.2 The general result from studies that look at reforms promoting early
retirement suggests that increasing the retirement age would contribute to a
deterioration in population health.3 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 ef-
fect that follows from introducing more generous early retirement rules. 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.

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

1See 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.
2Atalay and Barrett (2014) 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 (2014) find no strong evidence of an effect on mortality from a Swiss
reform that raised women’s full retirement age from 62 to 64.
3Coe and Lindeboom (2008); Neuman (2008); Bloemen et al. (2013) and Hallberg et al. (2014)
find that (early) retirement is associated with an improvement in well-being. A notable excep-
tion 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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effects of postponing retirement. Prior to year 2000, these workers could re-
tire 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 distri-
bution, increasing the actual retirement age by more than 4.5 months. Given
that the reform was announced in 1999, only one year prior to its implemen-
tation, workers had little opportunity to increase their retirement income in
ways other than retiring later. I estimate the health effects of postponing re-
tirement in an Instrumental Variable (IV) framework, where retirement is in-
strumented 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 sev-
eral background covariates.

I study health outcomes up to 11 years after the implementation of the re-
form using detailed Swedish administrative data on health care utilization and
mortality. I study two major types of health care utilization: consumption of
prescription drugs and hospitalizations. The drug register contains the uni-
verse of prescription drug purchases with information on the exact substance,
the defined daily dose (DDD) and the date the drug was prescribed. The hospi-
talization data contains information about the arrival and discharge date and di-
agnoses codes for each hospitalization event at Swedish hospitals. The health
data are then merged to administrative data on individual demographics and
labor market status. Retirement is defined on a monthly basis using informa-
tion from employers’ employment records.4

Access to cause-specific data on mortality and health care utilization is valu-
able because retirement has been shown to be empirically related to various
aspects of both physical and mental health. I examine several medical causes
based on their known relationship with retirement in the previous medical and
health-economic literature. Regarding physical health, I first look at the re-
lationship 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. This analysis is complemented by an examination of health
events that are directly related to alcohol and tobacco consumption as well as
type 2 diabetes. I then study musculoskeletal system diseases and the con-

4A similar definition of retirement is used in the Austrian context by Kuhn et al. (2010) and
Manoli and Weber (2014).
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sumption of analgesic drugs (painkillers) to investigate whether postponing
retirement has an effect on physical body functions.5 I also 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.6

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 consump-
tion. 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), I fail to reject the null
hypothesis of no causal effect of working longer on mortality. The estimates
are precisely estimated, which allows me to bound the effect sizes to a narrow
range around zero.

The overall zero effect breaks down when I look at health care related to
specific medical causes. First, I show that postponing retirement causes a
reduction in the consumption of drugs that treat anxiety. The effect is quan-
titatively important with one year of extra work reducing the number of pre-
scribed packages of anxiolytics by 24 percent. Since there is no effect for the
extensive margin, i.e. the probability of being prescribed a non-zero quantity
of anxiolytics, this result suggests that postponing retirement might alleviate
short-term anxiety and depressive symptoms among elderly with pre-existing
mental health issues. This interpretation is supported by the heterogeneity
analysis, which shows that the reduction in the consumption of anxiolytics is
driven by workers with previous sickness absence. Second, I show that post-
poning retirement significantly reduces the probability of being hospitalized
due to diabetes. There is also evidence, although less robust, that postponing
retirement reduces the risk of being treated for diseases of the circulatory sys-
tem. Taken together, the two latter results suggest that continued work at older
ages might provide individuals with better opportunities to preserve a healthy

5The empirical evidence on the effect of retirement on these aspects of physical health is mixed.
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. (2014) 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. These results reflect the fact that
retirement might impact health in many, perhaps conflicting, ways. 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.
6Just as for physical health, the direction of the effect of retirement on mental health is not clear
a priori. On the one hand, retirement may have a positive impact on mental health through
increased sleep duration (Eibich, 2014; Vahtera et al., 2009) and diminished work stress (Mi-
danik et al., 1995). On the other hand, retirement might increase the risk of social isolation and
depression (Dave et al., 2008; Börsch-Supan and Schuth, 2010; Szinovacz and Davey, 2004).
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lifestyle than retirement and hence reduce the risk of lifestyle diseases. The
conclusion from the cause-specific analysis is that continued work is more
likely to affect certain medical conditions than overall health.

Although the empirical framework is based on Swedish public sector work-
ers, the results should be of more general interest. First, the worker categories
that were affected by the reform are characterized by demanding work envi-
ronment 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 per-
spective since various discussions of increasing the retirement age thresholds
deal primarily with the concern that such increases could adversely affect in-
dividuals in low-skilled jobs. Second, since retirees have equal access to pub-
licly provided health service and medical care as employed individuals, the es-
timates 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, indi-
viduals 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,b).

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 A.2 gives a brief summary of the empirical methods and key
findings of 23 selected articles in the health-economic literature. Two of these
studies report zero effects of retirement. Eleven studies report that retirement
has a positive effect on health, whereas the remaining ten conclude that retire-
ment is in fact associated with a decline in health. Even though these papers
differ along several important dimensions, such as the population being stud-
ied, 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.

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. Rohwedder et al. (2010);
Sahlgren (2012); Mazzonna and Peracchi (2012); Coe and Zamarro (2011);
Godard (2016)) and in within-country studies (e.g. Charles (2004); Bound
and Waidmann (2007); Coe and Lindeboom (2008); Neuman (2008); Bon-
sang et al. (2012); Gorry et al. (2015)). The identifying assumption is that
the instruments affect health only indirectly through their effects on the age
of retirement. This is a strong assumption because workers who are subject
to different retirement rules may differ with respect to unobserved variables
(Kuhn et al., 2010).
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The remaining part of the paper is organized as follows. Section 2 pro-
vides a theoretical framework for health and retirement. Section 3 discusses
the details of the reform and section 4 describes the data. The economet-
ric framework is outlined in section 5 and sections 6 and 7 present first and
second-stage results, respectively. Section 8 presents additional results and
section 9 concludes.

2 Theoretical framework
In this section I formulate a lifetime labor supply model of health and retire-
ment. The purpose of this simple model is to illustrate how individuals eval-
uate both the financial effects and the health effects of working longer when
they choose the optimal date of retirement. The role of health is highlighted
by extending the basic lifetime labor supply model without health by making
the length of life endogenous to the retirement age. The model does not yield
any predictions about the sign of the effect of retirement on health, but pro-
vides framework for thinking about how we can isolate the health effects of
retirement through exogenous variation in the budget constraint.

Individual preferences are defined over two goods, consumption c and work
l. Utility is assumed to be additively separable so that ut(ct , l) = v(ct)−φt × l
where φt is the disutility from working in period t and l takes the value one
if the individual works in that period and zero otherwise. Letting the interest
rate and the discount rate equal zero, the lifetime utility is given by

∫ R

t=0
[v(ct)−φt ]dt +

∫ T (R)

t=R
v(ct)dt (1)

where T (R) is the last period of life. I make retirement and the length of life
endogenous by assuming that the length of life depends on the age of retire-
ment, that is, T is written as a function of R, T(R). The lifetime compensation
is the sum of wage earnings net of pension contributions, and pension wealth,
where pension wealth is the sum of pension income collected in retirement.
The budget constraint for an individual who participates in a defined benefit
pension system can be written as

C ≡
∫ T (R)

t=0
ctdt =

∫ R

t=0
wt(1− τ) dt +

∫ T (R)

t=R
B(R) dt (2)

where C is lifetime consumption and τ is the contribution rate. Using Leibniz
rule, the slope of the budget constraint is then given by

dC
dR

= wR × (1− τ)+
d

dR

∫ T (R)

t=R
B(R) dt (3)
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= wR × (1− τ)−B(R)+
∫ T (R)

t=R

∂B
∂R

dt +
∂T (R)

∂R
B(T (R),R)

The first term in Equation 3 captures the extra wage earnings that arises from
postponing retirement R by one year. The total change to pension wealth for
this additional year of work, referred to as the pension wealth accrual, is mea-
sured by the second and third terms of Equation 3. The second term is the
forfeited pension benefit that could have been collected had the individual re-
tired in the current year. The third term is the change in the size of the pension
benefit accumulated over the retirement period. These two terms are deter-
mined by the rules of the pension system.

The last term in Equation 3 reflects another source of dynamics in this
model, namely how work choices may affect health and the length of life.
More specifically, this term illustrates the net effect of retirement on health
(length of life), scaled by the pension benefit B(T (R),R). We do not want
to impose the sign of this term a priori. If health is positively affected by
later retirement, this term will be positive and lifetime consumption increases
for a given retirement age. Conversely, if the effect is negative, lifetime con-
sumption decreases for a given retirement age, which promotes earlier retire-
ment. Thus, even though the individual is incentivized to postpone retirement
through high monetary gains, she might still choose to retire if continued work
has a large negative effect on health. This means that changes to the parame-
ters of the pension system will not only affect work decisions, but potentially
also the health condition of the retirees.

A simple example can illustrate the relationship between health and retire-
ment more clearly. Suppose that the wage is the same in all periods of work
so that w(t) = w, ∀t. Furthermore, assume that the pension benefit is given by
B(R) = b, ∀t and that it is not financed contributions (τ = 0). Further assume
that T (R) = α +βR and that R∗ < T (R), where R∗ is the optimal retirement
age. If β > 0 later retirement had a positive impact on health. The lifetime
budget constraint becomes

∫ α+βR
t=0 cdt = (w− (1−β )b)R+M where M = αb

and its slope dC
dR = w− (1− β )b. Assuming v(.) is concave with respect to

ct , the individual will maximize utility for any retirement date by perfectly
smoothing consumption over the lifecycle so ct =

C
T (R) for all t. Then the

lifetime utility can be written as T (R)× v
(

C
T (R)

)
− ∫ R

0 φtdt. Substituting for
T (R) and the lifetime consumption C, an individual who chooses the optimal
retirement age R solves the following maximization problem:

max
R

U(R) = (α +βR)×ψ
[
[w− (1−β )b]R+M

α +βR

]
−

∫ R

0
φtdt (4)

The solution to this problem will give us R = R(w,b,α,β ,M). The empirical
part of the paper aims at estimating β , that is, how retirement affects health,
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by exploiting an exogenous change in the individual’s budget constraint that
is not related to health.

Before turning to the empirical analysis, I will make some remarks about
how this model relates to the Grossman (1972) model of health production.
In the Grossman (1972) model, health is both a consumption good that yields
direct utility and an investment good that yields utility indirectly through in-
creased productivity and higher wages. In my model, health has a more subtle,
yet equally important, role for the retirement decision: health increases utility
by raising the length of life T and thereby lifetime consumption. It is clear
that allowing for a separate health process, which the individual can influence
in many different ways, is more realistic than just allowing individuals to af-
fect their health condition through their retirement decision. However, adding
health as a separate argument in the utility function, modeled by some health
production function, would not alter the model’s basic prediction: a retiring
individual will consider both the monetary gains and the health consequences
of continued work when she decides on the optimal retirement age.

3 The occupational pension system
3.1 Retirement benefits in Sweden
Sweden’s pension system has two main pillars, a universal public pension sys-
tem and an occupational pension system. Swedish retirees generally receive
most of their pension income from the public pension system, but the occupa-
tional 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 group 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.7

7There are two large occupational pension plans in the private sector: one for blue-collar work-
ers (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 1932–1967 were subject to special transi-
tional 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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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 sys-
tem. 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 indi-
vidual’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 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.8

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 nor-
mal 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 replace-
ment rate, was different depending on what NRA the worker faced. Here, I
focus on workers who had a NRA of 63.

Workers who faced a NRA of 63 could retire at this age with a full bene-
fit. 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 govern-
ment 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 (0.4*12*2=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 en-

8The appendix provides more information on this pension plan. Selin (2012) has used this
reform to study spousal spillover effects on retirement behavior.
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tirely defined contribution.9 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 additional defined
benefit pension.10 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.11

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 unaf-
fected by the occupational reform and would still be covered by the old plan.
The reform was implemented rather quickly and without much media cover-
age.12 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 de-
fined contribution structure.

While the reform substantially increased the incentives to postpone retire-
ment 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 reduc-
tions 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 pen-
sion 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 differ-
ence 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 pub-
lic pension system. The 1938 cohort receives one-fifth of its benefit from the

91 increased price base amount equaled SEK 43,300 in 2010.
10This 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.

11The monthly penalty rate in the public pension system was 0.5 percent.
12Selin (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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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 sys-
tem were paid our 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 main-
tained by Statistics Sweden. The Longitudinal Database on Education, In-
come 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–
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.

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 Clas-
sification of Occupations (SSYK-96) to identify workers in occupations who
had a NRA of 63.13 Individuals who are observed working in any of these
occupations between ages 61–63 are included in the treatment group. I iden-
tify workers with a NRA of 65 in the same way. If an individual is observed
working in both occupation categories, I use the most recent observation to
determine the NRA. SSYK codes are available from 1996, which means that
those born in 1935 is the oldest cohort for whom occupation status is known
at age 61.14 I define someone as working in the private sector if she has not
been employed in the public sector between ages 61–63.15

13Standard för svensk yrkesklassificering (SSYK-96). SSYK-96 is based on the International
Standard Classification of Occupations (ISCO-88).

14It 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. I therefore restrict the treatment group to workers in occupations where the
SSYK code maps exclusively to a NRA of 63.

15It 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.
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I make four restrictions to the sample of local government and private sector
workers born between 1935 and 1942. First, because the affected worker cate-
gories in the local government sector were dominated by women, male work-
ers are excluded from the analysis. In fact, only 3 percent of these workers
are men. Second, I 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 I 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, I
restrict the sample to individuals who have five years of consecutive employ-
ment prior to age 61 (at any work place). Finally, I also exclude individuals
who are registered as self-employed at some point between ages 61–63. The
final sample consists of 133,026 individuals of whom 57,415 are local govern-
ment 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 per-
sonal 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 sec-
tor. The most numerous worker categories in the control group are blue-collar
jobs, including salespersons, plant and machine operators, manufacturing la-
borers 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 con-
trol group, too (personal care-related workers, restaurant service workers, and
helpers and cleaners).

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 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
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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 are 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.

on the retirement effects of the reform is defined as the number of months an
individual is registered as 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.16

4.2 Data on health care utilization and mortality
I study mortality outcomes and two major types of health care utilization: hos-
pitalizations and consumption of prescription drugs. Three register based data
sources are used for this purpose.

The analysis 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 2005–2009. For each occasion when a pre-
scription drug was bought, the data contains detailed information about the 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.17 For each hospitalization event, the register

16The 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.

17Information 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
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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, I define a set of binary outcome
variables that equal 1 one if the individual consumes a non-zero quantity of
drugs or is hospitalized for at least one night during a pre-specified time pe-
riod. The intensive margin outcome variables for drug prescriptions are given
by the product of the DDD per package and the number of prescribed pack-
ages, summed over the years 2005–2009 for each individual. Since DDDs
are not directly comparable across drug types, I complement this analysis by
looking only at the prescribed number of packages. Information on the num-
ber of days spent in hospital is used to construct intensive margin outcomes for
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 maxi-
mum 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, I also look at mortality by year 2011. In a similar fash-
ion, the hospitalization outcomes are either based on an individual’s hospital
admissions between ages 65–68 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 2005–2009.

I adopt a framework used by Cesarini et al. (2015) to classify mortality and
health care utilization events into a number of relevant medical causes. Specif-
ically, I examine deaths and health care utilization events into two cause cat-
egories: 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 previ-
ous economic and medical literature on the association between retirement
and health. These include ischemic heart disease, hypertension, cerebrovascu-
lar 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.

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., 2014).
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Mortalities and hospital admissions are readily classified into each of these
causes using the ICD codes. Only primary diagnoses are used to classify hos-
pital admissions and deaths into one of the common causes. These are there-
fore 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 discharge record or the death cer-
tificate. 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.18 The prescription
data is also used to define a number of (hypotheses-based) mental illnesses.
These include depression, psychosis, anxiety, sleeping disorders and Parkin-
son. Table A.1 describes the aggregation of ATC and ICD codes for each
cause.

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 dif-
ference in the control group is very small, which yields a raw difference-in-
differences (DD) estimate of 5.3 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 re-
ceive 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 claim-
ing age of more than 6.5 months. The income-based definition of retirement
reflects a smaller, yet sizable, effect of about 3 months.19

Table 2 shows that the two groups are similar in terms of several background
characteristics, including marital status, the probability of having children (of

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

19Individuals 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 3 apply nonetheless.
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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 56–60, is only marginally higher in the treatment group, just
like the probability of having been hospitalized during the same period.20 Dif-
ferences 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 com-
pressed.

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, I 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 local government dummy itself and cohort-
fixed effects (the 1937 cohort as reference). The estimated interaction terms
are reported in Table A.3. While the results give little reason to be concerned
about differential trends with respect to most background characteristics and
pre-retirement health, 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. I will ac-
count for these trends in the regression analysis by including interaction terms
between education/income and birth cohort and sector.

Going back to Table 2, the average occupational strain is somewhat higher
in the treatment group, but the control group exhibits larger variation. This
is expected since the control group includes workers in occupations with very
high strain (e.g. plant and machine operators) and occupations with very low
strain (e.g. business and legal professionals) while the majority in the treat-
ment group work within personal care.

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–
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 hos-
pitalization 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 2005–2009. Around 40 percent are prescribed
mental drugs. Note, however, that the cross-cohort decline in drug consump-

20Specifically, 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 56–60. "Sjukpp"
includes sickness benefits that are paid out by the Swedish Social Insurance Agency
(Försäkringskassan). The Social Insurance Agency is responsible for paying out sickness ben-
efits 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

(1) (2) (3) (4) (5) (6) (7) (8)
Retirement

Employment, nr of months btw 62–68 36.19 (24.09) 41.56 (21.85) 41.30 (23.61) 41.42 (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) 0.620 (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) 10.69 (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 7.597 (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) 9.261 (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) 0.240 (0.427) 0.250 (0.433) 0.241 (0.428)
Sickness benefits (years) 1.209 (1.269) 1.000 (1.235) 1.023 (1.236) 0.838 (1.196)
Health outcomes

Prescribed any drug 0.927 (0.261) 0.944 (0.230) 0.925 (0.263) 0.949 (0.219)
Prescribed mental drug 0.397 (0.489) 0.358 (0.479) 0.403 (0.491) 0.364 (0.481)
Hospitalized ages 65–68 0.294 (0.456) 0.276 (0.447) 0.299 (0.458) 0.277 (0.448)
Hospitalized age 65–year 2010 0.578 (0.494) 0.355 (0.478) 0.579 (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. Pre-reform cohorts refer to those born before 1938. Average strain is derived from the occupational demand
scales provided by Kroll (2011) by taking the average of the strain values associated with the jobs held prior to retirement.

tion 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 diffi-
cult 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:

yi = α +βRi + εi (5)

where yi is a measure of health for individual i and εi is the error term. Ri
is a continuous measure of labor force participation, which I define as the
number of months in employment between ages 62–68 conditional on being
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employed at the age of 61. The coefficient of interest is β , the causal effect
of an additional month of employment on health. This coefficient is the em-
pirical counterpart of the β term in the theoretical model in section 2. Ri 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 retire-
ment 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. I use an instrumental variable (IV) framework
to assess the causal relationship between postponing retirement and health,
where Ri is instrumented by an interaction term between being born in 1938
or later (post-reform cohorts, CH = 1) and being employed in the local gov-
ernment sector (LG = 1). This means that I estimate the causal effect for those
individuals who postpone retirement due to the reform, i.e. the compliers. As-
suming 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

Ri, j,s = α +δ
(
LGs ×CHj∈[1938,1942]

)
+φLGs +λ j +Xi, j,sθ +ui, j,s (6)

where λ j denotes cohort-fixed effects and the vector Xi, j,s is a set of control
variables which includes the number of years of schooling, region of resi-
dence 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
56–60. To account for differential trends in educational attainment/income, I
also add interactions between years of schooling/income and cohort and years
of schooling/income and local government. The coefficient of interest is δ ,
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 em-
ployment across the treatment and control group are captured by the term φ .
The maximum value of Ri, j,s is 72 because of right-censoring at age 68.

To capture the heterogeneity in the effect of the instrument on the first-stage
outcome, I allow for cohort-specific effects by including interaction terms be-
tween the local government dummy and cohort j in the first-stage equation

Ri, j,s = α +∑
j

δ j
(
LGs ×CHj∈[1938,1942]

)
+φLGs +λ j +Xi, j,sθ + ei, j,s (7)
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which implies there are five instruments for the main specification (post-reform
cohorts: 1938–1942). Each cohort-specific reform effect δ j is evaluated against
a pooled sample of the pre-reform cohorts.21 The IV model is just-identified
if the first-stage equation is given by (6). The model is over-identified if the
first-stage equation is given by (7), i.e. the number of instruments is larger than
than number of endogenous regressors. The over-identified model better cap-
tures 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, yi, j,s. The reduced-form equation
for the just-identified model is then given by:

yi, j,s = α +ψ
(
LGs ×CHj∈[1938,1942]

)
+φLGs +λ j +Xi, j,sθ +ui, j,s (8)

The reduced-form estimate ψ 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 δ �= 0 in Equation
6 (instrument relevance). This assumption is carefully analyzed in section 6.
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.

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 con-
trol group before and after the reform for some of the key health measures.
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.

21This specification is analogous to the specification by Atalay and Barrett (2015) 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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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.

We can test the parallel trends assumption more formally by estimating pre-
reform trends in the reduced-form framework. Specifically, I extend Equation
7 by adding two interaction terms between the local government dummy and
cohorts j = 1936,1937. For the parallel trends assumption to hold, the es-
timated δ j coefficients for these two cohorts should be close to zero and in-
significant. 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. 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 individ-
uals 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. However, given that all other hospitalization outcomes
are insignificant and the relatively large year-to-year fluctuations in mortality,
I conclude that the assumption of parallel trends in mortality and health care
utilization seems to hold.

The exclusion restriction could be violated if the reform coincides with dif-
ferential trends in occupation-specific work environment. One concern for the
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Table 3. Estimating pre-reform trends in health care utilization and mortality

All drugs Mental drugs

(1) (2) (3) (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

(1) (2) (3) (4) (5) (6)
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 1.615 -0.194 -0.155 0.473 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 7 after adding two pre-reform interaction terms be-
tween cohort j = 1935,1936 and the local government dummy. See Tables 2 and 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.

existence of differential trends in work environment between public sector and
private sector occupations is the large scale retrenchment of the public sector
during the late 1990s (Angelov et al., 2011). If the work environment deteri-
orated 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, I look at occupation-specific
sick leave patterns for women around the reform. Using data from the Social
Insurance Agency, the upper panel of Figure A.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 numer-
ous worker category 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 A.1.

Second, I compare sick leave patterns of younger workers in the treatment
and control group occupations in the years surrounding the reform. The ad-
vantage 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, I sample
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all women aged 45–50 who are either observed working in any of the treatment
group occupations listed in Table 1 or in the private sector. Here, an individ-
ual is defined as working in the private sector if she is neither self-employed
nor working in the public sector. Figure A.2 plots the fraction of individuals
with more than 14 consecutive days of sick leave in each of these two groups.
Re-assuringly, we see that the sickness absence rates evolve similarly both in
the years prior to and after the reform.

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 treat-
ment 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. How-
ever, a simultaneous reform in the public pension system makes such an anal-
ysis 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 pen-
sion 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 be-
havior among local government workers on the one hand, and later retirement
among private sector workers on the other. Instead, I 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, I exclude most individuals who potentially re-
tire in anticipation of the reform. Second, I 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 govern-
ment workers should be minor given that job turnover rates are generally low
for age groups close to retirement (Andersson and Tegsjö, 2010). Additionally,
defined benefit pension plans of this kind may also reduce labor market flexi-
bility 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
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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 prob-
ability 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 correspond-
ing 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 his-
togram. 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.

I proceed by presenting first-stage OLS estimates of Equations 6 and 7.
The results are presented in Table 4. Column (1) presents the common treat-
ment effect from the just-identified case, while column (2) allows for hetero-
geneous 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 re-
tirement 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 com-
pared to 1.4 months for those born in 1939.

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 re-
tirement 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. I also estimate pre-reform trends for the retirement age in a similar
fashion as for health in the previous section. Column (3) of Table 7 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 the corresponding change in the control
group. The coefficient for the 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 treat-
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Figure 2. Retirement distribution for local government workers (by cohort)
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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.

ment and control group.
There are several plausible explanations for the between-cohort differences

in labor supply response observed in columns (2) and (3). First, if norms ad-
just 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 im-
portance 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). Al-
though the financial incentives to retire before 65 changed very quickly with
the reform, there might be large non-financial costs of changing the retire-
ment plans on short notice. Such costs should be higher for older cohorts that
received news about the new rules just before they reached their intended re-
tirement age.

Table A.4 shows the first-stage effects for the alternative retirement defini-
tions. 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 defini-
tion 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
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Figure 3. Retirement distribution for private sector workers (by cohort)
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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.

that the first-stage effect is robust to various definitions of retirement and that
individuals indeed work longer as a result of the reform.22

22As an additional robustness check, I 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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Table 4. First-stage results
(1) (2) (3)

Post-reform CH * LG 4.474***
(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 Equa-
tion 6 and columns (2) and (3) from Equation 7. Col-
umn (3) adds two pre-reform interaction terms between co-
hort j = 1935,1936 and the local government dummy to
the specification in column (2). Robust standard errors in
parentheses. Dependent variable: number of months em-
ployed from age 62 to 68. Estimated using OLS. Dependent
variable right-censored at 72 (age 68). All regressions in-
clude 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 and 60,
the log of the standard deviation of yearly earnings between
ages 56-60, number of years of schooling, dummies for im-
migrant status and having children at home, the number
of years with more than 14 consecutive days of sick leave
between ages 56–60, 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.
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7 Results
7.1 Drug prescriptions
I begin with the consumption of prescription drugs because it is the most com-
mon form of health care utilization. The analyses of drug prescriptions are
based on data about all over-the-counter sales of prescribed medical drugs be-
tween 2005–2009. 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.

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 quan-
tity of drugs in a given category between 2005–2009. The outcome variables
have been multiplied by 100 so that the coefficients can be interpreted in per-
centage 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. I 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 Table 6, where the upper panel uses
the sum of DDDs as the dependent variable and the lower 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 con-
tinued work and overall drug consumption. The correlation between specific
drug categories and continued work is stronger. For example, the OLS esti-
mate 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 re-
lated to diabetes.23 For cerebrovascular disease, the corresponding reduction
amounts to 1.9 percent.24 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 re-
tirement. 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 6 are negative and, with one exception only,
highly significant.

23I.e. −0.021×12/7.449 =−0.034
24Cerebrovascular 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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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). Specifically,
the point estimate in column (7) implies that one year of extra work reduces
the probability of being prescribed a non-zero amount of drugs that treat cere-
brovascular disease by –7.7 percent.25 The 95 percent confidence interval as-
sociated with this yearly effect ranges from −16.0 percent 0.7 percent (−0.09
to 0.004 units).

The intensive margin 2SLS estimates in Table 6 are in line with the exten-
sive margin results. Drug consumption is only marginally affected by contin-
ued work and the effect is negative in most cases. The only drug category that
is significantly affected by continued work are, again, drugs that treat cere-
brovascular disease.

Table 7 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 es-
timates. While the OLS estimates are negative and highly significant, none of
the 2SLS estimates are significant and some of them have the opposite sign.
For example, the OLS estimate for antidepressants in column (6) reflects a rel-
ative reduction of 3.4 percent from one year of extra work. The corresponding
2SLS estimate translates into a corresponding yearly reduction of around 1.1
percent only. The 95 percent confidence interval associated with this yearly
effect ranges from –12.9 to 10.6 percent (−0.06 to 0.05 SD units).

Similar to drugs that treat physical illnesses, the prescribed quantity of men-
tal health drugs is more strongly correlated with retirement age than the proba-
bility of being prescribed non-zero quantities. Specifically, the OLS estimates
in Table 8 for the sum of DDDs and the number of prescribed packages for
the category "any mental drug" reflect relative effects of −4 to −6 percent per
additional year of work. 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 af-
fected 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 corre-
sponding estimate for the sum of DDDs translates into a relative effect of the

25−0.177×12/27.79 =−0.077
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same magnitude, but is estimated with less precision and turns out insignifi-
cant. The second category that has a significant coefficient is "other antide-
pressants" (N06AX), which includes antidepressants not fitting into the es-
tablished classes of serotonin reuptake inhibitors (SSRIs; N06B) and tricyclic
antidepressants (N06AA).26

These results suggest that continued work might alleviate short-term anx-
iety and depressive symptoms among elderly with pre-existing mental health
issues. This interpretation is based on three observations. First, both anxiolyt-
ics and "other antidepressants" are primarily used when SSRIs yield insuffi-
cient 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 Nutt, 2010).27 Third, the number of
prescribed packages is a particularly relevant measure of the length and inten-
sity 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 the transition from work to
retirement might be associated with a decline in the degree of social interac-
tions, which may affect mental health. Social networks formed at work may
protect individuals from shocks that may otherwise impact health.28 Another
potential mechanism is that continued work is associated with better sleep-
ing habits than retirement since anxiolytics, benzodiazepines in particular, are
often used to treat insomnia in the elderly (Holbrook et al., 2000).

7.2 Hospitalizations
We now turn to the analysis of hospital admissions. Table 9 reports OLS and
2SLS estimates of the effect of an additional month of work on the probabil-
ity of being hospitalized between ages 65–68 (Panel A) and between age 65
and year 2010 (Panel B). I follow Hallberg et al. (2014) 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 10. I restrict the
estimation sample to individuals who were alive for the entire period over

26SSRIs are the most common and also the first-choice antidepressants since they are easy to
handle and have fewer and less severe side effects than the other two classes of antidepressants
(Turnheim, 2004).

27The 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).

28It is not clear that retirement always leads to a decline in social interactions as one has more
leisure time with which to establish new social contacts outside work. Börsch-Supan and Schuth
(2010) report that social networks shrink after retirement while Eibich (2014) find that the
number of good friends increases.
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which a hospitalization variable is defined.
As seen from the OLS estimates in Table 9, hospitalizations are more strongly

correlated with retirement age than drug prescriptions. All estimates are neg-
ative 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. For example, one year of
extra work increases the probability of being hospitalized due to diabetes by
7.2 percent.

The 2SLS estimates provide further evidence that the causal effect of post-
poning 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, I explored in detail the diagnoses codes to see whether the small ef-
fect on hospitalizations masks any heterogeneous effects with respect to the
hospitalization cause. Columns (2)–(12) of Table 9 report 2SLS estimates
of the probability of having been hospitalized for each of the common and
hypotheses-based causes. As seen in Panel A, only the coefficient for cere-
brovascular disease is significantly different from zero. The implied relative
effect is large; the probability of being hospitalized due to cerebrovascular dis-
ease is reduced by almost 40 percent per additional year of work. This result
is in line with the previous result on drugs that treat cerebrovascular disease.

For the second time period (Panel B), we see that continued work reduces
the probability of being hospitalized due to diabetes. The point estimate in
column (12) implies that one month of additional month of employment is
associated with a 0.11 percentage point decrease in the likelihood of being
hospitalized with diabetes as one of the listed causes for admission. In relative
terms, one year of extra work decreases this likelihood by 37.5 percent.

Many of the risk factors for cerebrovascular disease and diabetes are related
to lifestyle, including weight, diet, stress and exercise. These results thus sug-
gest that continued work at older ages might provide individuals with better
opportunities to preserve a healthy lifestyle than retirement and hence reduce
the risk of lifestyle diseases. An alternative interpretation is that the reduced
risk of being treated for cerebrovascular disease is a direct result of fewer or
less severe diabetes related complications. In fact, the risk of stroke is in-
creased by 150–400 percent for patients with diabetes (Franco et al., 2007).
Hospitalization for reasons related to diabetes usually requires that the patient
suffers from life-threatening metabolic complications or severe chronic com-
plications that require intensive treatment or close monitoring.
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A third interpretation to the reduction in diabetes related hospitalizations is
that it is the result of the previously documented effect on the consumption of
anxiolytics and antidepressants. The medical literature has shown that depres-
sion is a risk factor for the onset of diabetes (Knol et al., 2006). Several factors
associated with depressive symptoms, including obesity-promoting health be-
haviors and inflammatory responses (resulting in increased cortisol), can in-
duce insulin resistance and the development of type 2 diabetes (Golden et al.,
2008). There is also evidence that depression could be the outcome of dia-
betes rather than the other way around (Anderson et al., 2001). Depressive
symptoms may occur as a result of the hardships of dealing with the compli-
cations of diabetes. Although the potential physical and psychological mech-
anisms underlying the bidirectional association between diabetes and depres-
sion are not entirely clear, proper lifestyle interventions including adequate
weight management and regular physical activity are recommended to lower
the risk of both conditions (Pan et al., 2010).

Turning to the intensive margin estimates in Table 10, continued work has
no significant effect on the number of days spent in hospital due to cerebrovas-
cular disease, nor due to diabetes. The estimates are negative and indicate
quite sizable effects, but they are not statistically distinguishable from zero.
There is, however, a significant effect on the number of days spent in hospital
due to ischemic heart disease.29 Since cardiac ischemia and cerebrovascular
disease have many risk factors in common, this result supports the interpre-
tation that continued work might reduce the risk of being treated for lifestyle
diseases.

The result that postponing retirement has no effect on the overall consump-
tion of health care, and even reduces health care related to certain medical
causes, contrasts two previous papers that study the effect of retirement on
health care utilization. First, in a recent paper that uses similar data on hospi-
tal admissions as this paper does, Hallberg et al. (2014) report that the intro-
duction 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. These findings suggest that the health implications of targeted early
retirement offers may be very different from those of strengthened financial
incentives to work longer. It should be noted, however, that the population of
female local government workers studied in this paper differ in many respects
to the sample of male army employees in Hallberg et al. (2014). Second, using
data from the German Socio-Economic Panel Study (SOEP), Eibich (2014)
finds that retirement is associated with a significant reduction in the probabil-
ity of seeing a doctor or staying in a hospital. My results are more in line with
a study by Gorry et al. (2015) who use US data from the Health and Retire-
ment Study (HRS) and variation in eligibility for Social Security and private

29Cardiac ischemia occurs when plaque and fatty matter narrow the inside of an artery to a point
where it cannot supply enough oxygen-rich blood to meet the heart’s needs.
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defined benefit plans. They find that even though retirement improves both
self-reported health and life satisfaction, there is little evidence that retirement
influences health care utilization.

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 11 reports
estimates for mortality by age 69. Results for mortality by year 2011 are re-
ported 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 as-
sociated 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 69.30 For mortality by year 2011, the corre-
sponding 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 esti-
mates 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
11 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, I 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 cor-
responding confidence interval for mortality by year 2011 ranges from −21.6
percent to 16.5 percent.

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

30−0.102×12/4.352 =−0.281
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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 per-
centage point increase in mortality by age 70. The estimated (insignificant)
effect is thus somewhat smaller than what I find for mortality by age 69, but is
estimated with similar precision with the 95 percent confidence interval rang-
ing from −0.78–1.18 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 per-
centage 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 Dynamics
To investigate whether the observed effects on cause-specific health care uti-
lization are more likely to occur at younger or older ages, I estimate the
reduced-form equation (8) with a dummy variable that equals 1 if the individ-
uals experienced a specific health event at a particular age, a, or in a particular
year, y. Due to data availability, the effect on drug outcomes is estimated sep-
arately for years y = 2005, ...,2009 while hospital admissions are studied at
ages a = 61, ...,68 and in years y = 2001, ...,2010. The estimated interaction
terms and the corresponding 95 percent confidence intervals are plotted in Fig-
ure 4. The hospitalization analysis is extended to ages before 65 to investigate
the potential effects of the reform on health care utilization prior to retirement.

The first two panels show results for the number of prescribed packages
of anxiolytics and the probability of being prescribed a non-zero quantity of
drugs related to cerebrovascular disease, respectively. While the effect on
cerebrovascular disease exhibits little variation over time, the reduction in anx-
iolytics is clearly driven by the most recent years.

The remaining four panels show results for hospitalizations due to any cause
and hospitalizations due to cerebrovascular disease and diabetes. There is
no particular time pattern with respect to the probability of being hospital-
ized due to any cause, but the effects on cerebrovascular disease and diabetes
grow slightly with age/over time. These results suggest that the effects on
lifestyle illnesses, such as type 2 diabetes, take time to manifest and that a
longer follow-up period may reveal even larger effects. However, the results
should be interpreted with some caution given that the magnitude of the dif-
ferences over time and age are rather small and that these estimates capture
both time and cohort effects.
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Figure 4. Dynamics
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Note: This figure plots reduced-form estimates and the corresponding 95 percent confidence
intervals for a series of health outcomes. Separate regressions by year or age. The binary
outcome variables have been multiplied by 100 so that the y-axis denotes percentage points.

8.2 Heterogeneous treatment effects
This section analyzes whether postponing retirement differentially affects dif-
ferent types of workers. I present reduced-form estimates of the effect of the
reform on a selection of health outcomes for different subsamples. The health
outcomes are the same as in the previous section (8.1) except that I replace the
extensive margin hospitalization variables for any cause and for cerebrovas-
cular disease with mortality by age 69 and the probability of being prescribed
a non-zero quantity of diabetes-related drugs. Figures 5–7 plot the point esti-
mates 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 anx-
iolytics has been standardized to have mean zero and a standard deviation of
one and then divided by 5. I report p-values from an interaction model that
test whether the estimated difference between two subsamples is statistically
significant. Specifically, I re-estimate the reduced-form equation (8) and in-
teract each right-hand side variable with a dummy for belonging to a certain
subsample. Moreover, since the 2SLS second-stage estimates can be under-
stood as a re-scaling of the reduced-form, I discuss the strength of the first
stage whenever the two groups differ substantially in their retirement response
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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 differ-
ential impact on the two groups.

I 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.31 However, for many individuals,
work-related activities may constitute the primary form of exercise and phys-
ical 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.32 Continued work would then
help preserve the health of individuals with demanding occupations.

Figure 5 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 esti-
mates have the opposite sign, none of them, as well as the the difference be-
tween them, are statistically different from zero. The reduced-form estimates
are fairly representative of the 2SLS second-stage estimates. High-income in-
dividuals 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, I investigate effect heterogeneity with respect to ex-ante health sta-
tus. 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 individ-
uals with better ex-ante health status. My 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 56–60. Based on this definition, close to 50
percent are classified into each subsample. The results, also shown in Figure
5, 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. As indicated by the p-values in the right-
hand side brackets, the differences are particularly large for cerebrovascular
drugs and anxiolytics. It should be noted, however, that the second-stage dif-
ferences in health outcomes are smaller as individuals in bad health respond
more strongly to the reform than individuals in good health (common treat-
ment effect of 5.6 and 3.6 months, respectively).

I go on by checking specifically for effect heterogeneity with respect to oc-

31For example, Hallberg et al. (2014) find stronger positive health effects of early retirement for
workers with low education and low income. Eibich (2014) reports that the positive effect on
physical health is stronger among individuals who retire from physically demanding jobs.

32For 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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Figure 5. 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 out-
comes 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 pack-
ages of anxiolytics has been standardized to have mean zero and a standard deviation of one
and then divided by 5.

cupational strain. Using data on occupational strain provided by Kroll (2011),
I estimate the model separately for workers in occupations with high/low phys-
ical strain and occupations with high/low psycho-social strain.33 Some occu-
pational groups in the treatment group are classified as having both physi-
cally and psycho-socially straining jobs. These include helpers and clean-
ers (SSYK code 912), medical care nurses (3231), housekeepers and restau-

33Kroll (2011) estimates so called Job Exposure Matrices (JEMs) for different occupational
groups using survey data on working conditions of about 20,000 employees in Germany. These
matrices are then used to create one "physical job index" and one "psycho-social job index"
which range between 1 and 10 with higher values meaning higher burden. The index values
are matched to my data via the 4 digit SSYK codes. I classify an occupation as physically or
psycho-socially demanding if the corresponding index is larger than 8. As a result, 23 percent in
the treatment group work in occupations that are classified as having high physical strain while
55 percent work in psycho-socially demanding occupations. In the control group, 37 percent
work in physically straining occupations while 67 percent work in psycho-socially straining
occupations.
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rant workers (913 & 512). Some occupations, including home-based personal
care (5133) and nursing associate professionals (323), have high psycho-social
strain but low physical strain. The remaining occupations are neither physi-
cally or psycho-socially straining.34 Because the data on occupational strain
is limited only to a representative sample of private sector workers for which
there is information on occupation, all control group workers are included in
the regressions. For this reason I cannot test the equality of the coefficients
between the two subsamples. Figure 6 shows the results.

The results show some evidence that individuals in occupations with high

Figure 6. Effect heterogeneity by occupational strain
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Note: The figure shows the reduced-form estimates for the effect of the reform on various
outcomes by occupational strain. The data on occupational strain is provided by Kroll (2011).

physical strain consume less health care due to the reform than individuals in
occupations with low physical strain, diabetes-related drugs in particular. This
result is in line with the hypothesis that individuals in demanding occupations
experience a larger drop in physical activity at retirement and hence more
adverse health effects. The second-stage differences are even larger because
individuals in physically straining occupations respond less to the reform, ex-
hibiting a first-stage effect of 2.8 months compared to 4.9 months for individ-
uals in non-straining occupations. High mental strain, on the other hand, is
associated with worse health outcomes in all cases but one, the consumption

34These include all other personal care-related jobs (513), nursing and midwifery professions
(223), hairdressers (5141) and physiotherapists (3226).
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of anxiolytics. Overall, though, the differences in health outcomes by occupa-
tional strain are quite small and most likely statistically insignificant.

Finally, the health effects of continued work could also depend on marital
status. Social support from a spouse may help to buffer various shocks as-
sociated with retirement, diminished social interactions in particular.35 Fur-
thermore, 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. Increas-
ing 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. I also look at heterogeneity with respect to the retire-
ment status of the partner.36

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 7. 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 experi-
ence 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 post-
poning 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 individu-
als, 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 the complementarity-in-leisure hypothesis, this result implies that

35For example, Dave et al. (2008) find that the adverse health effects of retirement are mitigated
if the individuals is married.

36The 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 individ-
uals 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, I only observe the retirement status of the partner for 82 percent of
the married workers in the sample.
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the second-stage differences in health outcomes are smaller than those of the
reduced-form above.

Figure 7. 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.

8.3 Adjusting for multiple hypothesis testing
One concern with the analysis is that we may find spurious effects due to the
number of outcomes considered. Following Persson and Rossin-Slater (2014)
and Kling et al. (2007), I address this issue by creating two outcome indexes,
one for physical health and one for mental health. The physical health in-
dex consists of all extensive and intensive margin measures of drugs that treat
physical diseases (Tables 5 and 6, except for column (9)) and hospitalizations
between age 65 and year 2010 (lower panels of Tables 9 and 10) as well as
mortality by year 2011 (52 outcomes). The mental health index consists of all
extensive and intensive margin measures of mental health drug consumption
(Tables 7 and 8, 27 outcomes).

First, I invert each outcome so that a higher value represents a better out-
come. Then, I standardize each modified outcome by subtracting the control
group mean and dividing by the control group standard deviation. Finally, I
take an equally weighted average of the standardized outcomes.

Table 12 presents OLS and 2SLS estimates using the two indexes as out-
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Table 12. The effect of postponing retirement on physical and mental
health indexes

Physical Health Index Mental Health Index

(1) (2) (3) (4)
OLS 2SLS OLS 2SLS

Employment, R 0.000523*** 0.00130* 0.000468*** 0.000838
(0.0000388) (0.000704) (0.0000486) (0.000884)

N 133,026 133,026 133,026 133,026
Mean dep. var. 0.057 0.057 0.053 0.053

Note: See text in section 8.3 for more information on how the indexes are constructed
and Tables 2 and 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.

comes. Both 2SLS estimates are positive and also larger than the correspond-
ing OLS estimate, but only statistically significant in the case of the physical
health index. The results suggest that if postponing retirement has an impact
on overall health, then this effect is likely to be small. Retirement is more
likely to have an impact on certain medical conditions, physical health condi-
tions in particular.

8.4 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.37 To illustrate the effect of the reform on lifetime income, I replace
the dependent variable in Equation 8 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 8. 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 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.

37There is a large literature on the health effects of income loss due to unemployment (e.g. Black
et al. (2012) and Eliason and Storrie (2009)). The direction of the income effect on health is
not clear, however. Jensen and Richter (2004) show that an unexpected pension benefit reduc-
tion among Russian pensioners increased mortality, whereas Ruhm (2000) show that fatalities
decline during recessions.
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Figure 8. 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. See Tables 2 and 4 for more
information on the sample of analysis and controls.

8.5 Robustness
I conducted a number of sensitivity analyses of the main findings.

To verify that the insignificant results for mortality do not merely result
from the linear probability framework, I supplement the analysis with esti-
mates from duration models. I estimate an exponential proportional hazard
model in which the hazard of death individual i faces at age t is assumed to be
given by,

hi(t) = h0(t)exp(ψ
(
LGs ×CHj∈[1938,1942]

)
+φLGs +λ j +Xi, j,sθ) (9)

where the exponentiated parameters are defined similarly as in Equation 8.
The key assumption of Equation 9 is that these covariates proportionally af-
fect the baseline hazard h0(t).

Panel A of Table A.5 shows the estimated effects on mortality from differ-
ent causes when survival time is right-censored at age 69. The estimates are
shown as hazard ratios, so the (insignificant) estimate in column (1) of 1.034
(95% CI 0.91–1.15) means that the mortality risk among the affected workers
increased by 3.4 percent as a result of the reform. The first estimate in Panel
B shows that the hazard rate from the full sample (i.e. using mortality data up
to 2011) is 1.008 (95% CI 0.92-1.09). Columns (2)–(12) report hazard ratios
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for cause-specific mortality. Again, there is no evidence that postponing re-
tirement affects the probability of death due to any of the listed causes. Thus,
the duration model estimates confirm the conclusion from the main analysis
of no effect on mortality from postponing retirement.

I make four additional robustness tests. First, I check whether the hospi-
talization 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 section 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, I 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, I check whether the results are robust to the exclusion of control vari-
ables. Reassuringly, each of these tests produce results very similar to those
presented in the paper.38 While postponing retirement does not have an im-
pact on mortality and overall health care utilization, it does seem to reduce the
probability of being treated for anxiety, depression and diabetes. The results
for cerebrovascular disease are robust to the two former tests, but less so for
the choice of instrument and the exclusion of control variables.

9 Conclusion
This paper studies the causal effect of postponing retirement on health care uti-
lization and mortality. Retirement is endogenous to health because individuals
who retire later are more likely to be in good health. To estimate the causal ef-
fect of postponing retirement on health we need variation in retirement timing
that is exogenous to health. For this purpose I 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, I 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 work-
ers of similar age. I use an IV-approach to estimate the effects of postponing
retirement on post-retirement health, where retirement is instrumented by sev-
eral interaction terms between being born in 1938 or later and working in the
local government sector.

38The results are available upon request.
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Health outcomes are measured using detailed individual-level administra-
tive data on drug prescriptions, hospital admissions and mortality. I focus on
the extensive and intensive margin of health care utilization, i.e. the preva-
lence 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 consump-
tion 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.

The cause-specific analyses suggest that continued work is more likely to
affect certain medical conditions than overall health. First, I document a sig-
nificant reduction in the quantity of prescribed 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. Second, postponing retirement
also causes a significant decrease in the probability of being hospitalized due
to diabetes. Third, there is evidence, although less robust, of a reduction in
the risk of being treated for cerebrovascular disease. The mechanisms behind
these results are difficult to investigate given the data at hand. However, 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. Continued work may also uphold social interactions
and good sleeping habits, which could have a positive impact on mental well-
being.

The findings of this paper have timely and direct policy implications. First,
the paper adds to the literature on the relationship between pensions and re-
tirement, suggesting that the magnitude of the behavioral response to financial
incentives could be quite large. The adjustment process might be quick if the
new retirement age is already considered the norm in many other occupations.
Second, and most importantly, the results suggest that raising retirement age
thresholds would not have a serious impact on short to medium term health
outcomes. In fact, retiring at a later age might even have positive effects on
mental well-being and physical lifestyle. 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 thresh-
olds deal primarily with the concern that such increases could adversely affect
individuals in low-skilled jobs, this focus could also be considered a strength.
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Appendix

Table A.1. Aggregation of ICD and ATC classifications
Hospitalization and mortality (ICD-10) Drug prescription (ATC)

Common causes
Cancer C00–D48 L01
Respiratory J00–J99 R
Circulatory I00–I99 C
Other All other All other

Hypothesis-based causes

Physical health
Ischemic heart disease I20–I25
Hypertension I10–I15
Heart disease C01,C02,C03,C04,C07,C08,C09,C10
Cerebrovascular I60–I69 B01
Musculoskeletal / Analgesics M A03D,A03EA,M01,M02A,M03
External causes S00–T35
Diabetes type 2 E10–E14 A10
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,
I42.6, K29.2, K70, K85.2, K86.0,

T51, X45, X65, Y15
Mental health
Parkinson N04
Antipsychotics N05A
Anxiety N05B
Hypnotics & sedatives N05C
Antidepressants N06A

Note: This table describes the aggregation of the World Health Organization’s International Classification of Dis-
eases (ICD) diagnoses and ATC Anatomic Classsification Codes (ATC) codes into common and hypotheses-based
causes.
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Figure A.1. 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: Försäkringskassan (2012, 2015).
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Figure A.2. 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 (see Table 1) and in the
private sector, respectively. 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.
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Table A.4. First-stage results for alternative retirement definitions
Claim age Income-based

(1) (2) (3) (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 6 and columns (2)
and (4) from Equation 7. See Tables 2 and 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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More details on the reform
This section provides a more detailed description of the pre-reform occupa-
tional pension plan for local government sectors than section 3.2.

In the pre-reform pension plan, each worker received a lifetime annuity with
an annual value calculated according to the following formula:

B(R,S) = q̄(R)× γ j ×Pk(R)×min
(

S
30

,1
)

(10)

This pension benefit is a function of years in service S, retirement age R, qual-
ifying income q̄, a benefit factor γ j and a penalty factor Pk(R). Qualifying
income is the average salary, denoted in price base amounts (BA), earned dur-
ing the best 5 of the last 7 years of employment. The value of the benefit factor
represents the replacement rate for each income bracket j presented in Table
A.6. The penalty factor Pk(R) depends on the retirement age R and the group k
to which the worker belongs. It reduces the pension (Pk < 1) if the individual
retires before the NRA. The benefit is also reduced if the individual has less
than 30 years of qualifying income (S < 30). The pre-reform pension plan
guaranteed that the individual would get the pension benefit B by paying out
the difference between B and the public pension.39

Table A.6. Gross replacement rates in the pre-

reform pension plan (PA-KL)

Qualifying income q̄(R) Replacement rate γ j

0 - 1 BA 96%
1 BA - 2.5 BA 78.5%

2.5 BA - 3.5 BA 60%
3.5 BA - 7.5 BA 64%
7.5 BA - 20 BA 65%
20 BA - 30 BA 32.5%

30 BA - 0%

Relating to the model in section 2, we can derive the slope of the budget
constraint for an individual that chooses the optimal retirement age under this
pension plan. To simplify, I assume that the worker has 30 years of qualifying
income so that B(R) = q̄(R)× γ j × Pk(R). For illustrative purposes, I also
assume that health is exogenous to retirement. Substituting Equation 10 for

39The level of the public pension benefit PB was determined in the following way: PB = 0.6×
w̄×min

(
S
30 ,1

)
+ωBA where w̄ is qualifying income and ω is a parameter that determines the

level of basic pension.
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B(R) in the budget constraint (2), gives the following slope:

dC
dR

= wR × (1− τ)+
d

dR

∫ T

t=R
(q̄(R)× γ j ×Pk(R)) dt

= wR × (1− τ)− q̄(R)× γ j ×Pk(R)

+

[
∂ q̄(R)

∂R
×Pk(R)× ∂P(R)

∂R
× q̄× γ j

]
(T −R) (11)

The first term in Equation (11) captures the extra wage earnings that arises
from postponing retirement by one year. The total change to pension wealth
for this additional year of work, referred to as the pension wealth accrual, is
measured by the second and third terms in Equation (11). The second term
is the forfeited pension benefit that could have been collected had the individ-
ual retired in the current year. The third term is the change in the size of the
pension benefit accumulated over the retirement period. This last term is de-
termined by how the qualifying income q̄(R) changes due to continued work,
and the rate at which early retirement is punished, that is ∂Pk(R)

∂R . The penalty
factor is the key feature of the analysis because it determines what the NRA
is.

Table A.7 presents the penalty rates for two groups of local government
workers: those who had a NRA of 63 and those who had a NRA of 65. The
sum of the product between the entry in each cell and 12 (months) gives the
penalty rate for a worker who retires at a given age.40

Table A.7. Adjustments for early/late withdrawals (in %) in the pre-reform pension

plan for local government workers

Age 60 61 62 63 64 65 66

Normal retirement age = 63 −0.5 −0.45 −0.35 0 0 0.1 0.1
Normal retirement age = 65 −0.5 −0.5 −0.4 −0.3 −0.3 0.1 0.1

Note: The table reports penalty rates in the pre-reform pension plan, PA-KL, for
workers who had a NRA of 63 (row 1) and for workers who had a NRA of 65 (row
2).

40For example, if a worker with a NRA of 63 retired at age 62 the gross pension benefit was
reduced by 12× 0.35 = 3.85%. The corresponding reduction for a worker with a NRA of 65
would be 11×0.4+12×0.3+12×0.3 = 11.6%.
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IV. Income underreporting among the
self-employed: a permanent income
approach
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1 Introduction
Recent years have seen an increase in the application of indirect measures of
tax evasion. Slemrod and Weber (2012) even describe it as an “explosion in
empirical research on tax evasion”, and entreat researchers on tax evasion to
enlist in the “credibility revolution” (Angrist and Pischke, 2010) in empirical
econometrics.

One of the modern workhorses in empirical research on tax evasion is the
Pissarides and Weber (1989) method (henceforth PW). It is a clever indirect
method of estimating the degree of income underreporting by self-employed
individuals, who arguably have much better opportunities to evade taxes than
wage earners do. In a nutshell, the method is based on using excess food con-
sumption among self-employed as smoking gun evidence of income underre-
porting. Based on survey data on consumption (and income, if the researchers
do not have access to registry based income measures), the consumption and
income relations (Engel curves) may shed light on the true incomes of self-
employed.

In this paper, we address one of the key methodological problems of the PW
method: researchers typically only have access to current income measures,
while theory suggests that a more permanent measure of the household’s con-
sumption potential may be more relevant. We remain agnostic to which in-
come measure that is the most empirically relevant. It seems unlikely that
current consumption would only be related to total lifetime income. Theory
would only suggest this when we abstract from credit restrictions, uncertainty
and other realistic features. However, it is also unlikely that consumption
would only be related to current income. Our presumption is that the truth lies
somewhere in between these two extremes – i.e. we presume that the most
relevant income measure is not yearly (current) income but a more permanent
measure, which we, for expositional convenience, simply denote permanent
income.

It is hard to account for the fact that current income is a noisy measure of
permanent income, without access to permanent income. Transitory income
fluctuations attenuate the estimate of the income elasticity of food consump-
tion which in turn may lead to overestimation of underreporting among the
self-employed. Previous studies acknowledge the importance of using more
permanent income measures when modeling food consumption, but given the
typical cross-sectional design of survey data, it has proven difficult to come up
with a good measure of permanent income. Pissarides and Weber (1989) try
to account for this through instrumental variable (IV) techniques, which has
subsequently become the standard way of approaching the problem. However,
the IV solution relies on somewhat arbitrary exclusion restrictions; it is very
hard to find variables that are closely correlated with permanent income but
have no independent association with consumption.

We try to solve this problem in a more direct way by using a unique feature
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of our consumption data. By merging the survey data on consumption to rich
panel data from official tax and income registers, we can move towards a mea-
sure of permanent income by averaging household income both forwards and
backwards in time. We then investigate how the estimate of underreporting
is affected as we extend the time window over which we aggregate income.
Specifically, does the PW method overestimate underreporting due to transi-
tory income fluctuations, and if so, by how much?

Our approach is closely related to the analysis in Hurst et al. (2014) who
exploit the panel dimension of the Panel Study of Income Dynamics to miti-
gate the effects of transitory income fluctuations. In line with a potential story
of reduced attenuation bias, they document an increase in the food income
elasticity as they move from current income to a three-year average income
measure. The increased income elasticity, however, does not carry over to a
lower estimate of underreporting. Having access to longer panel data, we take
a more systematic approach to investigate this issue. We isolate the effects of
transitory income fluctuations on the estimate of underreporting by keeping
the sample of households intact across all income definitions.

Our results are highly consistent with a substantial degree of attenuation
bias. The estimated food income elasticity increases by more than 40 percent
as we move from current income to a 7-year average measure of household
income. As a result, the estimated degree of underreporting falls by more than
one-third.

The second part of our paper addresses the usual way to deal with transitory
income fluctuations, namely IV estimation.1 Most previous studies in the lit-
erature have used IV (Apel, 1994; Engström and Holmlund, 2009; Schuetze,
2002; Kim et al., 2009; Pissarides and Weber, 1989; Kukk and Staehr, 2014;
Johansson et al., 2005; Martinez-Lopez, 2013).2 Given the difficulty to find
instruments that satisfy the exclusion restriction, we believe that finding a rel-
evant measure of permanent income is a better way to deal with transitory
income fluctuations than IV. However, in cases where data limitations rule
out the former strategy, the researcher must decide on the most suitable set
of instruments. So far, we know very little about the relative performance of
different instruments.

Since we have access to a good measure of permanent income, we are in
a unique position to evaluate the performance of different sets of instruments
that have been used in the literature. To our knowledge, this is the first paper
that systematically does so. Our results show that capital income appears to

1Due to the high quality of our registry based income data, we assume that the transitory fluctua-
tions can be fully attributed to true transitory variation in household income, and not to classical
measurement error in reported income.
2Kukk and Staehr (2014)) is, however, in some ways similar in spirit to our paper since they
have access to ”regular income” which they interpret as a more permanent income measure.
Lyssiotou et al. (2004) develop a related demand system approach, extending the basic PW
model that also relies on an instrumental variable approach.
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be the best available instrument in terms of satisfying the exclusion restriction
and producing estimates of the food income elasticity and income underreport-
ing that are close to the "true" estimates using OLS and multiple-year averages
of household income. Variables related to education and housing yield unrea-
sonably large income elasticities and seem to belong both in the income and
food equations.

The remaining of the paper is organized as follows. Section 2 explains how
we account for transitory income fluctuations in the PW method. Section 3 de-
scribes the data and the key variables that relate to food consumption, income
and self-employment. Section 4 discusses the OLS and IV results. Section 5
provides some robustness checks and section 6 concludes.

2 Estimating underreporting of income of the
self-employed

This section briefly describes the expenditure-based estimation approach, orig-
inally developed by Pissarides and Weber (1989). We then show how we
account for the effects of transitory income fluctuations by using panel data
on household income. We borrow notation from Engström and Holmlund
(2009).

2.1 The basic model
The PW approach is illustrated by figure 1. Let c denote log food consump-
tion, c = lnCF , and y log disposable income, y = lnY D. The figure shows two
log-linear Engel curves, one for self-employed households and one for wage
earners. The intercept difference, γ , between these two curves reflect the de-
gree of income underreporting among the self-employed.

Four central assumptions underlie this interpretation.3 First, the elasticity
of consumption with respect to income, β , is equal for the two groups. This
is illustrated by the curves having the same slope. Second, there is no sys-
tematic misreporting of expenditures on food consumption between the two
groups. The item of expenditure that most likely fulfills this assumption is
food. There is little reason to lie about food consumption and it is also easy
to report. Third, self-employed households systematically underreport their
income by a constant factor, whereas wage earners are assumed to report their
true incomes. If wage earners also underreport their income, the PW method
will only provide a lower bound estimate. Finally, the researcher needs to as-
sume that individuals who misreport their income in surveys misreport their
income in the same way to the tax authorities. This is not a concern in our

3Since the primary focus of this paper is the distinction between current and permanent income,
we will not provide a thorough examination of the validity of all these assumptions.
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Figure 1. Engel curves for wage earners (WE) and self-employed (SE)

study since we collect information on household income from registry based
data.

Pooling the data for self-employed households and wage earners, we can
estimate the degree of underreporting among the self-employed by estimating
an equation of the following form:

cit = Xiα +βyit + γSEit + εit (1)

where subscript i denotes household i, subscript t denotes year t, Xi is a
vector of variables affecting consumption, SEit is a dummy variable for self-
employed households and εit is a random error term. The parameter, γ , cap-
tures the intercept difference between the two Engel curves. The fraction of
true income reported by the self-employed, κ , is identified as exp(−γ/β ) and
we form the estimate κ̂ as exp(−γ̂/β̂ ) using the estimated coefficients from
Eq. 1. Following Hurst et al. (2014), we express our results in terms of the
amount that the self-employed underreport their income, which is given by
1−κ .

The derivation follows directly from figure 1. The degree of underreport-
ing, or hidden income yh, is given by yh = yT − yr, where yT is the log of true
disposable income and yr is the log of reported disposable income. The figure
shows that yh = γ/β , which implies that yT = γ/β + yr. In "un-logged" form
the relation can be written YT = eγ/βYr which gives Yr/YT = e−γ/β ≡ κ , where
Yr and YT denote reported and true incomes, respectively. It follows directly
that Yh/YT = 1− κ , since YT ≡ Yh +Yr, where Yh denotes hidden disposable
income.
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2.2 Accounting for transitory income
According to the permanent income hypothesis, the relevant income measure
to include in the estimated equation is permanent income as opposed to cur-
rent income. This causes a problem since measures of permanent income
are less often available. Most studies have instead relied on current income
measures. This may result in overestimation of the income underreporting by
self-employed. The reason for this can be derived as follows.

Suppose that permanent income yp
it is what matters for consumption in the

Engel curve above (Eq. 1), and that current income is just a "noisy" version
of permanent income, so that yit = yp

it +ωit . Further, assume that E(ωit = 0),
Var(ωit) = σ2

ω and that ωit is uncorrelated with yp
it and εit . Then we can re-

write Eq. 1 as:
cit = Xiα +βyit + γSEit + vit (2)

where vit =−βωit + εit . Transitory income fluctuations introduce attenuation
bias in our estimates of β because Cov(yitvit) = −βσ2

ω �= 0. Since the esti-
mated degree of underreporting decreases in β , the attenuation bias will lead
to overestimation of the true underreporting by self-employed.

Since measures of permanent income are rare, this causes a serious practical
problem when applying the PW method. Several studies have used instrumen-
tal variable techniques to mitigate the effects of transitory income and mea-
surement error. However, finding instruments that affect consumption only
through permanent income is difficult, and it is impossible to directly test the
exclusion restriction without access to permanent income.

We use a unique feature of our consumption data to solve this problem. By
merging the consumption data to rich panel data from official tax and income
registers, we can observe past and future income streams for each household
that participates in the household survey. Specifically, we move towards a
measure of permanent income by averaging household income both forwards
and backwards in time. If current income is a noisy proxy for permanent in-
come, we expect to see an increase in the size of β̂ and a corresponding decline
in our estimate of the degree of underreporting, 1− κ̂ , as we extend the time
window over which we average income. Our access to a measure of perma-
nent income also makes it possible to directly evaluate the performance of a
set of instruments widely used in the previous literature.

The discussion above abstracts from a highly related problem addressed in
Pissarides and Weber (1989). Pissarides and Weber (1989) recognize that cur-
rent income may be a better approximation for permanent income for wage
earners compared to self-employed. Self-employed typically have higher in-
come fluctuations from year to year. They account for this by scaling (down)
the estimate of underreporting by a factor that incorporates the relative in-
come volatility between these two groups. However, this method does not ad-
dress the fact that current income might be a bad proxy for permanent income
for both groups, which is the focus of our study. By applying the correction
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procedure suggested by Pissarides and Weber (1989) we find that the higher
volatility of self-employed income is a problem of second order compared
to the problem of using current instead of permanent income. Table A.2 in
the appendix show that moving from current towards permanent income has
a much larger effect on the underreporting estimate than what controlling for
between-group differences in income volatility has.

3 Data
3.1 Consumption survey (HUT)
The consumption data comes from the Swedish Household Budget Survey
(Hushållensutgifter, HUT). The household data is presented annually by Statis-
tics Sweden. Around 4,000 randomly selected households are approached
each year, of which slightly more than half participate in the survey. We use
data from 2003–2009 with a total number of households of 15,044. The HUT
data contain no panel elements.4

The participating households are asked to report their consumption expen-
ditures during randomly selected two-week periods using a detailed expense
manager. The expenditures are then multiplied by 26 to represent annual con-
sumption. The households should also note whether the expenditures are asso-
ciated with a certain household member. Various other questions are asked as
to get information on household characteristics, including employment status,
age, occupation, type of housing and number of children.

3.2 Income data (LINDA)
To calculate household income, we use the register based longitudinal database
LINDA, constructed to be cross-sectionally representative of the Swedish pop-
ulation each year.5 The data set is large; it contains 3.35 percent of the Swedish
population each year corresponding to over 300,000 individuals. Information
about individuals’ incomes comes from official tax reports, so that the income
variables are free from measurement errors that are common in survey data.
Swedish register data on income are of very high quality because they are au-
tomatically third party reported (for wage earners) and are reported separately
for different types of income.

We use LINDA from 2000–2012, which means that we can observe both
past and future income streams of the households in the consumption survey.
An additional advantage of using register data for incomes is that we may

4The design and main results of the HUT studies are presented in reports from Statistics Sweden
(2003, 2004,... 2009).
5Edin and Fredriksson (2000) provide a detailed account of the data collection process for
LINDA.
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directly interpret the results in terms of tax evasion/avoidance. Most studies
using the PW method relies on survey data instead of register data. It is not
obvious, however plausible, that a tax evading self-employed individual also
underreport incomes in surveys. See Hurst et al. (2014) for an in depth discus-
sion on this matter.

Because LINDA is at the individual level, we aggregate income for the
members of a given household to get household income. By construction of
the HUT survey, one household member, referred to as the "sampled individ-
ual", is always part of LINDA. However, since LINDA and HUT use different
household definitions, the remaining household members are not always part
of LINDA. HUT households are self-reported and consist of individuals who
share residence and have a common household budget. In LINDA, individuals
must share residence and be registered as partners, or have children, in order to
form a household. We will restrict the sample to households whose members
are all part of LINDA.

3.3 Key variables and sample restrictions
The two key variables are annual food consumption and annual disposable in-
come. Our main measure of food consumption is reported in the data as “food
and alcohol purchases plus meals out". There are several reasons why food
consumption is a suitable measure when applying the expenditure based ap-
proach. First, it is assumed to be mundane enough for individuals not to be
afraid of reporting truthfully. An attractive feature is also that food needs to
be bought often – yearly food expenditure is most likely better approximated
by two weeks purchases than what e.g. yearly clothes expenditure is. Finally,
it is less likely to be registered as a business expense, in which case it would
be unclear how the expense was reported to the HUT survey, than most other
expenditure categories.

Our main measure of household income is disposable income. Current in-
come is defined as the household’s disposable income for the relevant HUT
year. Disposable income is based on all types of (register based) income, in-
cluding transfers, income from labor and self-employment and capital income.
Taxes are deducted from gross income to get household disposable income.6

We use past and future income records to create multiple-year average mea-
sures of income. This approach has been used by many others in the literature
to construct measures of permanent income (Solon, 1992; Gottschalk et al.,
1994; Hurst et al., 2014). For each household in year t, we compute income
measures that average income between t − i and t + i where i ranges from 0
to 3. The effect of moving from current income to permanent income is il-

6Transfers consist of both taxable transfers, such as sick pay and unemployment benefits, and
tax-free transfers, such as child allowances and social assistance payments. Capital income
refers to interest income, dividends and net capital gains.
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lustrated by extending the time window from i = 0 (no lag) to i = 3 (7-year
average). For this to work, we restrict the sample to "stable" households that
exist in LINDA in all 7 years between t −3 and t +3.7 3,052 households are
dropped as a result.

We impose that household income must be positive not only for the current
year, but also for all measures of permanent income. We also exclude house-
holds with income from farming. Households with negative income or zero
reported food expenditures are also dropped from the sample. We restrict the
sample to households where the household head is between 18 and 67 years
old. As a result of these sample restrictions, 1,705 households are dropped.
As mentioned in section 3.2, we restrict the sample to households that are the
same in HUT and LINDA. 1,119 households are dropped as a result.8 We are
then left with 9,164 households.

Self-employment status of the household is based on information in LINDA.
We define self-employed households as being a household where at least one
of the adult members either report positive active business income or are con-
sidered as being connected to a closely held corporation (CHC).9 As a robust-
ness check, we employ two alternative definitions of self-employment that
have been used in the literature. First, we define self-employment based on
self-reported employment status in the HUT survey. Second, we define self-
employed households as households with reported income from self-employment
of at least 25 percent of total reported income.

As a first step, a household is classified as self-employed if the house-
hold is classified as self-employed in year t. We refer to this as the "unre-
stricted" definition of self-employment as households might transition from
self-employment to employment (or vice versa) during the other years. To
account for such transitions, our second definition is more restrictive, requir-
ing that households are consistently classified as self-employed in all seven
years. Dropping households that transition between self-employment and em-

7There are three potential reasons why households do not exist in LINDA in all 7 years. First,
a household is removed from LINDA if the sampled household member dies or emigrates.
Second, the household of a sampled person is removed if the adult members of the household
no longer share residence or are no longer registered as partners. Third, new individuals are
added to LINDA each year to ensure that each cross-section of LINDA is representative for the
whole population (Edin and Fredriksson, 2000).
8Cohabiting couples without common children should be overrepresented in this group. We
therefore expect these households to be younger and smaller in size. We also expect their
incomes to be lower as we aggregate income over an incomplete set of household members.
Table A.1 in the appendix confirm these observations. Koijen et al. (2015) also note that HUT
and LINDA use different household definitions. Using HUT data from 2007, they find that 85
percent of the households have the same number of adults in LINDA, which comes very close
to what we find.
9The relevant variables are nakte (”inkomst av aktiv enskild näringsverksamhet”), nakthb
(”inkomst av aktiv näringsverksamhet för delägare i handelsbolag”) and bfoab (”kod för sam-
granskning med fåmansföretag”). This definition is used by Bastani and Selin (2014).
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ployment, we are ultimately left with 7,728 households, of which 811 are self-
employed. We refer to the resulting sample as the "restricted" sample. Since
the empirical relevance of this distinction is not known a priori, we report
estimation results for both samples.

3.4 Differences between wage earners and the self-employed
Table 1 reports descriptive statistics for the self-employed and the wage earn-
ers in the unrestricted sample (columns (1) and (2)) and in the restricted sample
(columns (3) and (4)). On average, self-employed in the restricted sample are
somewhat older, have marginally higher incomes and have larger houses than
the self-employed in the unrestricted sample. Wage earners, on the other hand,
do not differ much across the two samples.

Table 1. Descriptive statistics

Unrestricted sample Restricted sample

(1) (2) (3) (4)
Self-employed Wage earners Self-employed Wage earners

Food expenditure 11.01 10.83 11.03 10.82
(0.600) (0.622) (0.590) (0.625)

Current disposable income 12.97 12.86 12.97 12.85
(0.584) (0.522) (0.589) (0.514)

Disposable income 3-year average 12.99 12.86 12.99 12.85
(0.549) (0.496) (0.535) (0.493)

Disposable income 5-year average 13.00 12.86 13.01 12.85
(0.534) (0.490) (0.530) (0.489)

Disposable income 7-year average 13.00 12.86 13.01 12.85
(0.520) (0.485) (0.513) (0.484)

Age 47.94 46.76 49.32 46.75
(10.08) (11.02) (9.575) (11.05)

Household size 3.330 3.001 3.309 2.969
(1.367) (1.417) (1.360) (1.419)

High school 0.459 0.454 0.480 0.456
(0.499) (0.498) (0.500) (0.498)

College 0.383 0.399 0.334 0.396
(0.486) (0.490) (0.472) (0.489)

Single family house 0.662 0.582 0.671 0.573
(0.473) (0.493) (0.470) (0.495)

Size of house (m2) 138.1 116.3 140.4 114.6
(52.47) (47.54) (51.86) (46.63)

Property tax 7.162 5.675 7.462 5.544
(3.559) (4.147) (3.323) (4.179)

Capital income 6.444 4.783 6.733 4.663
(4.422) (4.179) (4.454) (4.147)

Observations 1454 7710 811 6917

Note: This table reports summary statistics for self-employed and wage earners. All numerical variables
are converted to constant 2013 Swedish Crowns (SEK; 1 USD = 6.5 SEK in 2013) and are reported in
logged form. For capital income and property taxes, we add one before taking logs. In the unrestricted
sample, a households is classified as self-employed if the household is classified as self-employed in year
t. The restricted sample consists of households that are consistently classified as either self-employed or
wage earners in all 7 years between t −3 and t +3.
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Focusing on between-group differences, spending on food is higher among
the self-employed. The self-employed also have higher incomes, but they con-
sume more relative to their income than wage earners. The difference amounts
to around 1 percentage point, which is similar to what Hurst et al. (2014) find.
As expected, the self-employed have more volatile income than wage earners.
They are also slightly older, more likely house owners and have larger house-
holds. They have the same education level as wage earners, on average.

Figure 2 plots the relationship between food consumption and disposable
income for wage earners and self-employed, respectively. Specifically, we
plot the average of log food consumption for equally spaced income bins for
households with incomes between the 5th and 95th percentiles. The upper
panel uses current income and the lower panel uses our 7-year average income
measure. First we see that the Engel curve for the self-employed lies above
the Engel curve for the wage earners over essentially the entire income range.
In other words, for a given amount of income, self-employed spend more on
food than wage earners. Second, the Engel curves converge at lower income
levels when we move from current income to 7-year average income. This
is consistent with a potential story that the reduction in attenuation bias that
follows from taking out transitory income fluctuations is most important at the
lower end of the income distribution. Third, from visual inspection the cen-
tral assumption of equal slopes seem to hold. We formally test this by adding
an interaction term between the self-employment dummy and the relevant in-
come measure to Eq. 2. As seen in Table A.3 in the appendix, the estimates of
the interaction term are insignificant across all income measures.

Figure 2. Relationship between food consumption and income (bins)
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4 Estimation results
In this section, we present the results from estimating Eq. 2. That is, we
regress log food consumption on log disposable income and a set of control
variables. The latter include age, age squared, number of children, number
of adults, six dummies for H-region and year dummies. The OLS regressions
also control for the set of variables that are used as instruments in the IV analy-
sis, including two dummies for high school and college (the reference category
is elementary school), single family house, size of house (square meters), log
property taxes and log capital income. We report four sets of estimates of both
β and γ and the corresponding estimated amount of underreporting 1−κ , one
for each income measure.

We begin by discussing the results from the unrestricted specification, that
is, we define self-employed households as households in which at least one
member was self-employed in year t. The results are reported in Table 2. The
estimates of γ are positive and significant in all four specifications. The inter-
pretation is that self-employed spend around 7 percent more on food relative
to wage earners with the same reported income. The γ estimates are roughly
stable when moving towards permanent income.

Table 2. Estimation results, unrestricted sample

(1) (2) (3) (4)
Current income 3-year average 5-year average 7-year average

β 0.259*** 0.345*** 0.368*** 0.398***
(0.0358) (0.0318) (0.0337) (0.0306)

γ 0.0728*** 0.0726*** 0.0672*** 0.0678***
(0.0226) (0.0227) (0.0227) (0.0226)

1-κ .245 .19 .167 .157
se 1−κ .069 .054 .052 .049
R2 0.408 0.417 0.420 0.423
No of SE 1454 1454 1454 1454
Obs 9164 9164 9164 9164

Note: This table shows the OLS estimates of the log-linear Engel curve from Eq. 2. The income
elasticity is denoted as β and the coefficient on the self-employment dummy is denoted γ . We es-
timate the regression for different measures of household income (indicated across the columns).
1−κ is the estimated amount of underreporting of the self-employed, using the estimates of β
and γ . The standard list of controls include age, age squared, number of children, number of
adults, six dummies for H-region and year dummies. In addition, all OLS regressions control for
the set of variables that are used as instruments in the IV analysis, including two dummies for
high school and college, a dummy for single family house, size of house, log property taxes and
log capital income. Robust standard errors in parentheses. We use the delta method to calculate
standard errors (se) for the degree of underreporting 1−κ . Household sample weights are used
in all estimations.

We also see that the estimates of β increase substantially as the time win-
dow used to construct the income measure is extended. Column (1) shows
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that the food income elasticity amounts to 0.26 when we use current income,
while the 7-year permanent income measure gives a β estimate of 0.40. Fur-
thermore, the β estimate increases substantially when moving from current
income to the 3-year measure of permanent income. When subsequently mov-
ing to the 5 and 7-year measures the additional increases in the β estimate
become smaller and smaller, indicating that the estimate has more or less sta-
bilized when using the 7-year measure.

The estimates of underreported income, 1−κ , mirror the pattern seen for
the β estimates; we see a large initial drop from 0.25 to 0.19 when moving
from current income to the 3-year average, followed by increasingly smaller
drops as we extend the time window over which income is aggregated.

The overall results are highly consistent with a substantial degree of atten-
uation bias in the β estimate based on current income. The attenuation bias
is remedied when moving towards a measure of permanent income – the β

estimate increases and the estimate of underreported income decreases. Due
to the covariance between estimates from the different specifications, it is not
straightforward to determine whether the drop in estimated underreporting is
statistically significant. When disregarding the potential covariance, we get
a t-value of 2.95 when comparing the estimated income elasticity between
current income and the 7-year average income measure. However, since the
covariance is likely positive, this is a conservative estimate that probably un-
derestimates the statistical difference in the β estimates.

The panel dimension of the data, and the ambition to think in terms of per-
manent measures as opposed to current measures, highlight a general prob-
lem with the PW method. The method generally relies only on current self-
employment status. If this status is a bad proxy for permanent status the pos-
sibilities to underreport income may change dramatically over years. As an
extreme example we can imagine a household that has wage earner status all
years except the HUT year, in which it has self-employment status and reports
much lower income than the true income. When adding past and future in-
comes for such a household, we are adding the true incomes. The estimate of
underreporting may therefore be attenuated when not controlling for past and
future employment status. In the next subsection we will therefore restrict the
sample to households that remain self-employed or wage earners for the whole
period, i.e. from 3 year before the HUT year until 3 years after the HUT year.

4.1 Persistence in self-employment status
In this subsection we will address the problem that self-employment status is
not permanent. As seen from Table 3 there is rather high persistence in the
employment status. The results from the table can be summarized as: if a
household is self-employed in period t, the chance that it is self-employed in
t +1 or t−1 is roughly 85 percent. The persistence in self-employment status
is thus high but still far from permanent.
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Table 3. Persistence of self-employment status

t −3 t −2 t −1 t t +1 t +2 t +3
Fraction self-employed 0.693 0 .762 0.872 1 0.848 0.734 0.657

Note: Fraction of households self-employed in HUT year that were also self-employed in year t− i

We therefore restrict the sample to households that are categorized as self-
employed or wage earners throughout the whole 7-year period, and reestimate
the specifications in Table 2. The results are reported in Table 4. Using the
restricted sample yields higher estimates of γ . For example, column (1) shows
that self-employed now spend 11 percent more on food relative to wage earn-
ers with the same reported current income. This is what we would expect
when we switch from a noisy indicator of self-employment to a more stable
measure. As a result, the estimates of 1−κ estimates are somewhat larger than
the corresponding estimates in Table 2. However, the pattern seen in Table 2
when moving towards a measure of permanent income is perfectly reproduced
in Table 4 – the β estimate increases and the estimate of underreported income
decreases.

Table 4. Estimation results, restricted sample

(1) (2) (3) (4)
Current income 3-year average 5-year average 7-year average

β 0.291*** 0.365*** 0.384*** 0.418***
(0.0354) (0.0390) (0.0407) (0.0364)

γ 0.110*** 0.108*** 0.101*** 0.102***
(0.0262) (0.0264) (0.0260) (0.0260)

1-κ .316 .257 .232 .217
se 1−κ .064 .056 .054 .05
R2 0.418 0.425 0.428 0.431
No of SE 811 811 811 811
Obs 7728 7728 7728 7728

Note: This table shows the OLS estimates of the log-linear Engel curve from Eq. 2. The sample is
restricted to households that are categorized as self-employed or wage earners throughout the whole
7-year period. The income elasticity is denoted as β and the coefficient on the self-employment
dummy is denoted γ . 1−κ is the estimated amount of underreporting of the self-employed, using the
estimates of β and γ . Same control variables as in Table 2. Robust standard errors in parentheses. We
use the delta method to calculate standard errors (se) for the degree of underreporting 1−κ .

Thus, using a more persistent measure of self-employment instead of cur-
rent self-employment status is empirically irrelevant for the magnitude of the
decline in underreporting that is due to reduced attenuation bias. However,
because the estimated level of underreporting depends on this definition, we
will use the more restrictive definition in the remaining analyses of this paper.
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4.2 IV results
The usual way of dealing with the attenuation bias in the estimate of β is
through instrumental variable methods. The list of instruments used in the lit-
erature is very long: housing related variables, education, employment of the
spouse, nationality and gender of the household head, and measures of capital
income. As always when using IV methods, the suitability of the chosen in-
struments hinges on the exclusion restriction. The instruments are often some-
what arbitrarily excluded from the list of covariates and elevated to instrument
variable status. To our knowledge, no study has systematically evaluated the
performance of different sets of instruments.10 We are in a unique position to
do so. Since we have access to a good proxy for permanent income, we are
able to evaluate the performance of different sets of instruments and explic-
itly test the exclusion restriction. We focus on three commonly used sets of
potentially valid instruments: education, housing related variables and capital
income.

In Table 5 we treat the estimates from Table 4 above as "the truth". Column
(1) of Table 5 replicates the OLS estimates of column (4) in Table 4. We then
compare the performance of the three separate families of instruments that are
most frequently used in the previous literature. The instruments are separated
into three categories: housing, education and capital income. The housing cat-
egory includes log property taxes11, house size and a dummy for single family
house; the education category is captured by two dummies for high school and
college, respectively; and the capital income measure is defined as log taxable
capital income.12 The estimation results from these IV specifications are re-
ported in columns (3), (5) and (7). As before, we use the estimates of β and
γ to construct estimates of 1− κ . We also report first-stage F-statistics and
p-values from the Sargan test of overidentifying restrictions.

Because the instruments we use are part of the usual set of controls, the set
of controls will be different across the IV specifications. The IV controls will
also be different from those used in the previous OLS analysis. To facilitate
comparison, columns (2), (4) and (6) report the OLS estimates that are based
on the same set of controls used in the IV specifications of columns (3), (5)
and (7), respectively. As seen from the table, the exact choice of controls only
has a marginal effect on the OLS estimates.

The results show that the estimates of the food income elasticity vary sub-
stantially across the IV specifications. The education instrument yields an

10Hurst et al. (2014) evaluate the performance of educational attainment as an instrument for
household income. They do this by comparing the IV estimate of the food income elasticity for
current income to the OLS estimate using a three-year average income measure. They find that
the IV and OLS specifications produce similar estimates of β , which they interpret as evidence
of instrument validity.

11The property tax amounts to approximately 1 percent of the assessed value of the house. The
property tax was replaced by a (fixed) property fee in 2008. The relevant variables in LINDA
are sfast ("fastighetsskatt") and sfavg ("fastighetsavgift"). Around 66 percent of the households
pay property tax.

12The relevant variable is kkaps ("statlig taxerad inkomst av kapital"). This variable is restricted
to be positive. Around 62 percent of the households have positive taxable income from capital.
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Table 5. IV estimation results, restricted sample

Ref. Education Housing Capital income

(1) (2) (3) (4) (5) (6) (7)
OLS OLS IV OLS IV OLS IV

β 0.418 0.445 1.281 0.441 0.657 0.421 0.399
γ 0.102 0.096 0.218 0.110 0.146 0.105 0.122
1−κ 0.217 0.194 0.156 0.220 0.199 0.221 0.263
se 1−κ 0.050 0.048 0.028 0.048 0.038 0.050 0.065
First stage F-stat . . 47.724 . 98.956 . 83.227
Sargan p-value . . 0.655 . 0.001 . .

Note: This table shows the IV estimates of the log-linear Engel curve from Eq. 2 for different instru-
ments. The instruments used in columns (3),(5) and (7), respectively, are education (two dummies
for high school and college), housing (log property taxes, single family house and square meters) and
log capital income with the corresponding OLS estimates given in columns (2), (4) and (6). Each
specification includes the complete set of controls (see Table 2) minus the relevant instruments. Col-
umn (1) reproduces column (4) of Table 2, our main OLS specification using the 7-year average
income measure. The last row reports the p-value from the Sargan test for over-identification (only
for multiple instruments).

estimate of β greater than one compared to 0.66 for housing. Using capital
income as instrument yields a β estimate of 0.40, which comes very close to
the "true" estimate of 0.42 given in column (6). It is also consistent with many
empirical studies that find that food is a relative necessity.

The estimates of underreported income, 1−κ , again mirror the pattern seen
for the β estimates. The estimated underreporting is 15.6 percent and 19.9
percent for the education and housing estimates, respectively, which is lower
than the corresponding OLS estimates. The negative effect of higher β on
the estimated underreporting is partially offset by higher estimates of γ . The
estimated underreporting for the capital income specification is 26.3 percent.

The fact that the β estimates are very different across instruments raise
concern about the validity of the instruments. It is clear from the F-statistics
that the instruments are relevant, i.e. have an impact on log disposable in-
come. Capital income and housing related variables are most strongly corre-
lated with income with F-statistics of 83.2 and 99.0, respectively. However, it
is less clear that the exclusion restrictions hold for all the instruments. In gen-
eral, it is impossible to test the exclusion restriction. However, since we have
a good measure of permanent income we can provide an explicit test of the
exclusion restrictions, under the assumption that our 7-year average captures
the relevant relation between income and consumption. We do this by estimat-
ing Engel curves based on the 7-year average income measure and the three
different sets of instruments. If the exclusion restriction holds, the instruments
should be statistically insignificant. We perform F-tests of joint significance
of the separate sets of instruments. The results are reported in Table 6.

We first note that education has a significant effect on food consumption.
The F-test rejects the null hypothesis that the two education dummies are
jointly equal to zero. The corresponding F-test for the housing variables is
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also statistically significant with a p-value close to 0. Capital income, on the
other hand, does not have a direct effect on food consumption when control-
ling for permanent income. The p-value of the F-test is equal to 0.33.

The housing and education variables appear to be directly related to food
expenditure, in addition to their relation to income, and they also produce un-
reasonably large income elasticities. If they belong in the estimated model,
they should be used as controls rather than instruments. Capital income ap-
pears to be the best available instrument in terms of satisfying the exclusion
restriction and producing income elasticities that are close to the "true" elas-
ticity.

Table 6. Testing the exclusion restriction

(1)
Disposable income 7-year average 0.418***

(0.0364)
Education
High school 0.0548**

(0.0236)

College 0.142***
(0.0253)

Housing
Single family house 0.0183

(0.0260)
Size of house (m2) -0.000180

(0.000281)
Property tax 0.00823**

(0.00340)
Capital income

Capital income 0.00192
(0.00197)

F-test education 18.871
p-value 0.000
F-test housing 6.502
p-value 0.000
F-test capital 0.953
p-value 0.329
R2 0.431
Obs 7728

Note: This table reports estimates from regressing log food
consumption on our 7-year average income measure and the
sets of instruments used in Table 5. We also include the stan-
dard list of controls (see table 2).
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5 Robustness
Some studies, including this one, define self-employment based on reported
business income (e.g. Pissarides and Weber (1989); Schuetze (2002); Kukk
and Staehr (2014)). An alternative approach is to use self-reported employ-
ment status to determine whether a household is self-employed or not (e.g.
Engström and Holmlund (2009); Hurst et al. (2014); Johansson et al. (2005);
Kim et al. (2009)). Furthermore, Kukk and Staehr (2015), compare the two
approaches based on Estonian data and find substantial differences in the re-
sulting level of underreporting. In this section we therefore complement the
above analyzes with a treatment based on the self-reported measure of em-
ployment status.

As an alternative to the income-based definition, we define self-employed
households as households where at least one of the adult members consider
themselves as being self-employed.13 Even though self-reported employment
status is only available for the current HUT year, this definition is more likely
to capture persistent self-employment than our unrestricted, income-based def-
inition of self-employment. This is confirmed by Table 7, which reports the
fraction of self-employed households for each self-employment definition and
across all sample restrictions. The fraction of self-employed households using
the income-based definition is consistently higher across all sample restric-
tions but the last.

Table 7. Self-employment shares across sample restrictions

Obs Share SE Share SE
(income-based def.) (self-reported def.)

Original sample 15044 0.142 0.110
Stable households 11992 0.150 0.115
General restrictions 10287 0.154 0.130
HUT ⊂ LINDA (unrestr.) 9164 0.159 0.130
Persistent SE status (restr.) 7728 0.105 0.102

Note: Column (1) describes the restrictions we impose to the original sample, column (2) reports the
share of self-employed households according to our main definition of self-employment and column
(3) reports the share of self-employed households according to self-reported self-employment status.

We reestimate the specifications in Table 4 on the restricted sample and use
self-reports to define self-employment. The results are presented in Table 8.
All β and γ estimates are remarkably close to the corresponding estimates in
Table 4. Again we see that the estimated underreporting decreases by more
than 30 percent when we move from current to permanent income.

We also reestimate the IV specifications in Table 5 to check whether the IV
results are robust to using self-reported self-employment status. Table 9 re-
ports the results. It turns out that the estimates are very similar to the previous
IV estimates, which strengthens the conclusion that capital income is prefer-

13The survey asks individuals to report their main occupation. The alternatives include: em-
ployed, self-employed in unincorporated company ("enskild näringsidkare"), self-employed in
an incorporated company ("aktiebolag"), farmer, student, unemployed, retired and "other".
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Table 8. Self-reported self-employment status

(1) (2) (3) (4)
Current income 3-year average 5-year average 7-year average

β 0.291*** 0.365*** 0.385*** 0.418***
(0.0355) (0.0390) (0.0407) (0.0364)

γ 0.115*** 0.116*** 0.109*** 0.108***
(0.0280) (0.0282) (0.0281) (0.0280)

1-κ .326 .272 .248 .228
se 1−κ .068 .059 .058 .054
R2 0.418 0.425 0.428 0.432
No of SE 788 788 788 788
Obs 7728 7728 7728 7728

Note: Same as Table 4 except that we use self-reported employment status to define self-employed
households. Restricted sample.

Table 9. IV estimation results, self-reported SE status

Ref. Education Housing Capital income

(1) (2) (3) (4) (5) (6) (7)
OLS OLS IV OLS IV OLS IV

β 0.418 0.445 1.322 0.441 0.654 0.421 0.393
γ 0.108 0.093 0.218 0.116 0.147 0.111 0.125
1−κ 0.228 0.189 0.152 0.232 0.201 0.232 0.272
se 1−κ 0.054 0.052 0.027 0.051 0.039 0.053 0.070
First stage F-stat . . 47.724 . 98.956 . 83.227
Sargan p-value . . 0.595 . 0.001 . .

Note: The same as Table 9 except that we use self-reported employment status to define self-
employed households.

able to the other two sets of instruments.
Finally, we test whether the results are robust to defining households as self-

employed if they report having business income above a certain share of total
income. The advantage of this definition is that we capture households that
have a sizable part of their income from self-employment. Specifically, we
follow Pissarides and Weber (1989) and define self-employment as consist-
ing of all households with reported income from self-employment of at least
25 percent of total income from labor. The results from reestimating Table 4
using the share of business income to define self-employment are reported in
Table 10. The sample of self-employed households is restricted to households
that are consistently classified as self-employed in all 7 years. The sample
of wage earners includes households with zero reported income from self-
employment in all 7 years. As expected, using a less generous definition of
self-employment, the share of self-employed households drops. Out of 7,481
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households, 565 are now defined as self-employed. The results are consistent
with our previous results.

Table 10. Defining self-employment based on the share of business income to total income

(1) (2) (3) (4)
Current income 3-year average 5-year average 7-year average

β 0.292*** 0.367*** 0.382*** 0.415***
(0.0374) (0.0410) (0.0422) (0.0377)

γ 0.0932*** 0.0952*** 0.0866*** 0.0884***
(0.0312) (0.0315) (0.0315) (0.0315)

1-κ .273 .228 .203 .192
se 1−κ .08 .068 .068 .062
R2 0.415 0.423 0.425 0.428
No of SE 565 565 565 565
Obs 7481 7481 7481 7481

Note: Same as Table 4 except that we define self-employed households as households with at least
25 percent of total reported income from labor being self-employment income in all 7 years. Wage
earners include households with zero reported income from self-employment in all years. For CHC-
owners, self-employment income is defined as the sum of income from self-employment, dividend
payments and wage income.

6 Conclusions
In this paper, we analyze to what extent the Pissarides and Weber (1989)
expenditure-based approach to tax evasion overestimates income underreport-
ing among the self-employed due to transitory income fluctuations. A unique
feature of our data allows us to merge the survey data on consumption to rich
panel data from official tax and income registers. Transitory income fluctua-
tions may cause an attenuation bias in the estimate of the food income elastic-
ity. We mitigate this bias by moving towards a measure of permanent income
by averaging household income both forwards and backwards in time.

Our results are highly consistent with a substantial degree of attenuation
bias. The estimated food income elasticity increases by more than 40 percent
as we move from current income to a 7-year average measure of household
income. As a result, the estimated degree of underreporting falls by more than
one-third. The results are robust to various definitions of self-employment.

Previous studies try to account for transitory income fluctuations through
instrumental variable techniques. Since we have access to a good measure
of permanent income, we evaluate the performance of different sets of in-
struments that have been used in the literature. Our results show that capital
income appears to be the best available instrument in terms of satisfying the
exclusion restriction and producing estimates of the food income elasticity and
income underreporting that are close to the "true" estimates using OLS and
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multiple-year averages of household income. Variables related to education
and housing yield unreasonably large income elasticities and seem to belong
both in the income and food equations.

We conclude that it is empirically relevant to account for transitory income
fluctuations when applying the PW method. The preferred way of doing this
is by constructing relevant measures of permanent income. However, when
lacking panel data, our analysis also show that capital income performs well
as an instrument for permanent income, while education and housing related
variables do not satisfy the exclusion restriction in our application. The latter
conclusion contrasts Hurst et al. (2014), who find, in a similar analysis using
US data, that education measures performs well as instruments of permanent
income.
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Appendix

Table A.1. Descriptive statistics matched and non-matched households

(1) (2)
Not matched Matched

Self-employed 0.123 0.159
(0.328) (0.365)

Food expenditure 10.90 10.86
(0.544) (0.622)

Current disposable income 12.40 12.88
(0.673) (0.533)

Disposable income 3-year average 12.44 12.88
(0.633) (0.507)

Disposable income 5-year average 12.46 12.88
(0.612) (0.500)

Disposable income 7-year average 12.47 12.88
(0.609) (0.493)

Age 44.28 46.95
(12.59) (10.88)

Household size 2.820 3.053
(1.239) (1.415)

High school 0.465 0.455
(0.499) (0.498)

College 0.397 0.396
(0.490) (0.489)

Single family house 0.455 0.595
(0.498) (0.491)

Size of house (m2) 110.6 119.7
(56.03) (49.00)

Property tax 4.017 5.911
(4.155) (4.095)

Capital income 3.539 5.047
(4.391) (4.262)

Observations 1123 9164

Note: This table compares households that did not have the same composition
in HUT and LINDA (not matched) to those that had (matched).
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Table A.2. Alternative estimates of 1−κ with PW income volatility adjustment

(1) (2) (3) (4)
Current income 3-year average 5-year average 7-year average

β 0.291*** 0.365*** 0.384*** 0.418***
(0.0354) (0.0390) (0.0407) (0.0364)

γ 0.110*** 0.108*** 0.101*** 0.102***
(0.0262) (0.0264) (0.0260) (0.0260)

1-κ .316 .257 .232 .217
se 1−κ .064 .056 .054 .05
σ̂2

yS − σ̂2
yW 0.128 0.092 0.092 0.083

PW 1−κ 0.270 0.222 0.195 0.184
R2 0.418 0.425 0.428 0.431
No of SE 811 811 811 811
Obs 7728 7728 7728 7728

Note: This table shows the OLS estimates of the log-linear Engel curve from Eq. 2. This table is a
replica of Table 2 and adds the estimates of 1−κ using the PW income volatility adjustment as outlined
by Hurst et al. (2014) (online appendix).

Table A.3. Equality of slopes

(1) (2) (3) (4)
Current income 3-year average 5-year average 7-year average

β 0.299*** 0.377*** 0.396*** 0.431***
(0.0397) (0.0429) (0.0449) (0.0396)

β ∗ γ -0.0451 -0.0765 -0.0718 -0.0806
(0.0536) (0.0590) (0.0604) (0.0590)

t-test slope (p-value) 0.400 0.195 0.234 0.172
R2 0.418 0.426 0.428 0.432
No of SE 811 811 811 811
Obs 7728 7728 7728 7728

Note: This table reports the OLS estimate of the log-linear Engel curve from Eq. 2 after adding
an interaction term between the self-employment dummy and the relevant income variable.
The estimates of the interaction term reflect whether the assumption of equal slopes between
self-employed and wage earners holds or not under each income measure.
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