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Abstract

This study aimed at determining the factors of early retirement in Denmark by making use of
longitudinal panel data from the Survey of Health, Ageing and Retirement in Europe (SHARE). The
outcome variable of interest was the self-assessed employment situation at the time of the interview.
The binary outcome retired/not retired was regressed on covariate data from the preceding wave,
thereby modeling potential factors contributing to a later decision to retire. There were 651 eligible
observations, of which 160 (24.6%) participants took early retirement. The strongest factors
encouraging early retirement were unemployment, inadequate support in difficult work situations,
the use of drugs the week before the interview (for high cholesterol, high blood pressure and other
medical conditions), and the existence of grandchildren, whereas greater reluctance to retire early
was found in participants who had a chronic illness or disability, a feeling of sadness or depression
during the month before the interview, at least one natural parent still alive, higher expectations of

the government raising the retirement age, and better grip strength.
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Introduction

Population demographics in Western industrialized countries are shifting, with societies growing
ever older due to constantly improving medical care and disease prevention. In combination with
stagnating or even decreasing fertility rates, the proportion of people out of the workforce is rising
over time, thus increasing the societal burden of financing public pensions (World Bank, 1994).
This phenomenon has led to various pension reforms and the raising of the pension age in several
European countries in recent decades, and extending the participation of older people (aged 55+) in
the labor market has become an important target of European social policy (‘Lisbon Strategy’).

Although Denmark came in third in Europe in 2010 with its employment rate of 57.6% in 55- to 64-



year-olds (Sweden: 70.5%, Germany: 57.7%) (Wozowczyk & Massarelli, 2011), there is still room

for improvement of its utilization of unused capacity and experience.

Previous register-based research has indicated that patterns of early retirement are far more complex
than originally thought (Oksanen & Virtanen, 2012; Jensen & Andersen, 2011; Hofaecker, 2010;
Ebbinghaus, 2006; Jensen, 2005), and political instruments such as Denmark’s stepwise
abolishment of the so-called ‘efterlgn’ (collective agreement on early retirement) are suspected
merely to lead the elderly to choose such options as ‘f@grtidspension’ (early retirement due to, for
example, chronic illness) or ‘dagpenge’ (social benefits), but not to continue their active
participation in the labor market (Kohli & Rein, 2009; Hgjgaard & Andersen, 1998). Moreover, a
paradigm shift has been observed since the late 1990s: whereas in the past early retirement was
considered involuntary and an exclusion from the workforce (and thereby from society), it is now
more a voluntary choice on the part of the employee, the idea being that he or she will to be able to
put the time to better use than when working to an age of over 60 (Andersen & Jensen, 2011;
Bingley & Lanot, 2007; Pedersen, 2003; Gruber & Wise, 1999; Inglehart, 1997; Baltes &
Carstensen, 1996; Maule, Cliff, & Taylor, 1996; Featherstone & Hepworth, 1995). There is no
consensus in the literature about what promotes or discourages early retirement, for example, about
the degree of voluntariness involved, factors of supply and demand, individual or structural factors,
or the level that primarily influences the decision (labor force (macro) versus company (meso)

versus employee (micro)) (Kohli & Rein, 2009; Jensen, 2011; Philipson, 2007).

The Survey of Health, Ageing and Retirement in Europe (SHARE) has been conducted since 2004.
It is a longitudinal, multidisciplinary, and cross-national panel database of micro data on health,
socio-economic status, and social and family networks and has data on more than 55,000
individuals aged 50 or over (SHARE homepage). Participants from twenty countries contributed
data to waves 1, 2, 3, and 4 in the years 2004, 2006, 2008/09, and 2010/11, respectively. The
participating countries are a balanced representation of the various regions in Europe, ranging from
Scandinavia through Central Europe to the Mediterranean. Denmark has been part of this study
from the very beginning. The SHARE survey is supposed to continue up to the year 2022 and

include six further waves: waves 5 to 10.

SHARE has been harmonized with both the U.S. Health and Retirement Study (HRS) and the
English Longitudinal Study of Ageing (ELSA), and there are studies in Japan, Korea, China and
India that also follow the SHARE model. Previous results on early retirement based on SHARE
data were inferred from waves 1 and 2 (Brugiavini, Croda, & Mariuzzo, 2005; Brugiavini, 2008).
We make use of the longitudinal nature of the study by relating the retirement decisions made in a

later wave to the information provided in the respective preceding wave. The purpose of this study
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is to illuminate the potential of SHARE for investigating the determinants of early retirement in

Denmark and to discuss its limitations for such investigations.

Methods

Data

SHARE data are freely accessible to researchers at scientific institutions who undertake to use the
data for scientific research only. A disclaimer and an acknowledgement are mandatory in every
publication making use of SHARE data. Waves 1 to 4 have been officially released and are publicly

available (version 2.5.0, version 2.5.0, version 1.0, and version 1.0, respectively).

Wave 3 (SHARELIFE) focused on people’s life histories and employed a method of questioning
based on a so-called life history calendar. The respondent’s life was represented graphically by a
grid that was filled automatically in the course of the interview. This study used data from waves 1,
2, and 4 but not from wave 3, as its data structure and content is completely different from that of

the other three waves.

Participants were included in our analyses if they (a) provided outcomes data to two consecutive
waves, (b) thereby contributed to the covariates data from the earlier of those two waves, (c) were
not retired at the time of the earlier wave, and (d) were at least 58 years of age, but younger than

their retirement age at the time of the interview for the later wave.

Outcomes

The outcome variable of interest is the self-assessed employment situation in the employment and
pensions panel (ep005_) at the time of the interview. The available categories were: 1. Retired, 2.
Employed or self-employed (including working for family business), 3. Unemployed, 4.
Permanently sick or disabled, 5. Homemaker, 97. Other. The outcome categories were

dichotomized to ‘retired’ versus ‘not retired’. Missing data were not imputed.

Covariates

SHARE data from waves 1, 2, and 4 comprised 26 panels, of which the following were used here:
activities, assets, behavioral risks, children, cognitive function, consumption, demographics,
employment and pensions, expectations, financial transfers, grip strength, health care, household
income, housing, mental health, physical health, respondent coverscreen, social support, and
walking speed. Due to the use of dummy variables, the number of variables in the panels was quite

inflated (e.g. 602 variables in the employment and pensions panel of wave 2). A preselection of
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variables was carried out manually. Then the information was condensed to fewer variables by
accumulating information from dummy variables and reducing the number of answer categories
when the options were to choose on a five-point Likert scale, for instance, in question 44 (PH044_)
on eyesight reading in the physical health panel: how good is your eyesight for seeing things up
close, like reading ordinary newspaper print (using glasses or contact lenses as usual)? The
categories ‘1. Excellent’, ‘2. Very good’, ‘3. Good’, ‘4. Fair’, and ‘5. Poor’ were reduced to ‘at least
good’ versus ‘fair or poor’. Ninety-three variables entered the modeling stage. Imputation of
missing data was done in a conservative manner. For example, the question ‘Do you smoke at the
present time?’ had to be answered with ‘yes’ or ‘no’, and missing values were imputed to ‘no’ since
smoking may (or may not) induce health issues supporting early retirement. Conservative

imputation of missing values increased the number of observations used in the regression modeling.

Empirical estimation

The binary outcome ‘retired’ versus ‘not retired’ in the later of two consecutive waves was
regressed on the covariates in a two-step procedure. First, logistic regression was applied with the
‘stepwise’ variable selection procedure to reduce the number of independent variables to those of
primary interest. Variables entered the model and stayed in the model when significant at the 5%
and 10% significance levels. These variations were performed in order to assess other potentially
importing factors which failed significance at the 5% level. The Hosmer Lemeshow Goodness-of-
Fit test was applied, and index plots of the Pearson residuals and the deviance residuals were
investigated. Second, logistic regression for panel data (the SURVEYLOGISTIC procedure in SAS)
was applied to the condensed models resulting from the first step in order to adjust for
interdependencies in the data due to the potential contribution of participants to all three waves (1,
2, and 4). Results are presented as odds ratios (OR) and respective 95% confidence intervals (95%

).

All analyses were performed using SAS 9.1.3 (SAS Institute Inc., Cary, NC, USA).

Results

Sample characteristics

The Danish SHARE data in waves 1, 2, and 4 comprised 1707, 2616, and 2276 observations,
respectively. Limiting eligible observations as outlined above in the ‘Data’ section led to an
analysis set comprising 651 observations. Of these, 225 (34.4%) stem from waves 1 & 2, and 426
(65.4%) from waves 2 & 4 (Table 1). Fifty-three percent of the participants were female; forty-

seven percent were male. The average age was 61.2 years, with a range from 58.0 to 66.1 years.
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Fifty percent of the participants were married and living together with their spouse. Twenty-six
percent had attended (upper) secondary education, and one-third took the first stage of a tertiary

education (not leading directly to an advanced research qualification).

Participants are generally invited to take part repeatedly in SHARE investigations. In this analysis
set, seventy-one percent of the households contributed data from one household member and
twenty-three percent from two household members (i.e. couples) to two consecutive waves (either
waves 1 & 2 or 2 & 4). Five percent of the households provided data from two household members
with one participating in two waves and the other in three waves. And, finally, less than one half

percent of the households supplied data from two household members to waves 1, 2, and 4.

Table 1: Demographics

Variable Category Descriptive statistics

Number of observations | Total 651 (100%)
Waves 1 & 2 225 (34.6%)
Waves 2 & 4 426 (65.4%)

Sex Female 345 (53.0%)
Male 306 (47.0%)

Mean age (range) 61.2 (58.0, 66.1)

Marital status Married, living together with spouse 329 (50.5%)
Registered partnership 1 (0.15%)
Married, living separated from spouse 4 (0.6%)
Never married 27 (4.2%)
Divorced 65 (10.0%)
Widowed 30 (4.6%)
Missing values 205 (31.5%)

International Standard Primary education (first stage of basic 25 (3.8%)

Classification of education)

Education ISCED Lower secondary education (second stage | 21 (3.2%)

1997) of basic education)

171 (26.3%)
215 (33.0%)

(Upper) secondary education

First stage of tertiary education (not
leading directly to an advanced research
qualification)

Missing values

219 (33.6%)

Household contributions | One person to two consecutive waves (1 345 (71.3%)

&2or2&4)
Two persons to two consecutive waves

113 (23.4%)

One person to two consecutive waves and | 24 (4.9%)
one person to waves 1, 2, and 4
Two persons to waves 1, 2, and 4 2 (0.4%)

Multivariate analyses

Of the 651 observations in the analysis set, 160 (24.6%) were retired at the time of the later of two
consecutive waves. Those who were unemployed were 4.1 times more likely to retire early than
those who were employed or self-employed (95% CI: 2.1 to 8.3, p=0.006) (see Table 2, first four
columns from left to right). The odds for early retirement of the group of permanently sick or
disabled were only one fifth of those for the group of employed or self-employed (95% CI: 0.08 to

0.7, p=0.005). People who did not receive adequate support in difficult work situations were 1.9

5



times more likely to retire early than those who did (95% CI: 1.2 to 3.2, p=0.01). Participants who
had taken at least one of fourteen listed drugs the week preceding the interview (i.e. drugs for high
blood cholesterol, high blood pressure, heart disease, asthma, diabetes, joint pain or inflammation,
sleep problems, anxiety or depression, osteoporosis, stomach burns, or chronic bronchitis) were 1.7
times more likely to retire early than those who had not used any of the listed drugs the week before
(95% CI: 1.1 to 2.5, p=0.009). Every additional grandchild increased the odds of early retirement,
on average, by 19% (95% CI: 1.10 to 1.29, p<0.0001). A higher expectation of the government
raising the retirement age was associated with a greater reluctance to retire early, as was better grip
strength (OR: 0.985, p<0.0001 and OR: 0.973, p=0.0007, respectively). Responders who were sad
or depressed during the month prior to the interview were three fifths as likely to retire early as
those who were not (95% CI: 0.4 to 0.9, p=0.01). Finally, responders who still had at least one
parent alive were half as likely to retire early as those whose parents had both already died by the

time of the interview (95% CI: 0.3 to 0.7, p=0.0005).

Table 2: Factors of early retirement

Factor Factor level Significance level at which variables entered and stayed in the model
5% 10%
QOdds ratio (95% CI) | P-value | Odds ratio (95% CI) P-value

Current job situation | Employed or self-employed

(reference)

Unemployed 4.1(2.1,8.3) 0.006 4.2 (2.1,84) 0.007

Permanently sick or disabled 0.2 (0.08, 0.7) 0.005 0.2 (0.06, 0.7) 0.006

Homemaker 1.2(0.3,5.6) 0.88 1.2(0.3,5.4) 0.90

Other 1.4 (0.07,27.4) 0.85 1.5 (0.07, 32.2) 0.81
Receiving support in | Strongly agree or agree
difficult work (reference)
situations

Disagree or strongly disagree 19(1.2,3.2) 0.01 2.1(1.2,3.5) 0.007
Number of 1.19 (1.10, 1.29) <0.0001 | 1.18 (1.09, 1.28) <0.0001
grandchildren
Government raising 0.985 (0.978, 0.992) | <0.0001 | 0.985 (0.978, 0.992) <0.0001
retirement age
Grip strength 0.973 (0.958, 0.989) | 0.0007 | 0.971 (0.955,0.987) | 0.0003
Sad or de-pressed a No (reference)
month before

Yes 0.6 (0.4, 0.9) 0.01 0.6 (04,0.9) 0.02
Appetite No diminution in desire for

food (reference)

Diminution in desire for food 0.2 (0.05, 1.04) 0.06
Use of drugs a week | No (reference)
before

Yes, at least one 1.7(1.1,2.5) 0.009 1.7 (1.1,2.5) 0.01
Hearing (using a At least good (reference)
hearing aid as usual)

Fair or poor 1.9 (1.09, 3.3) 0.02
Reading At least good (reference)

Fair or poor 3.0 (0.96, 9.7) 0.06
Natural parents alive | No (reference)

Yes, at least one 0.5(0.3,0.7) 0.0005 | 0.5(0.3,0.7) 0.0004




In order to explore further variables which may have been missed, the significance level at which
the variables entered and stayed in the model during the stepwise variable selection procedure was
set additionally to 10%. The influence of the previously mentioned variables was virtually the same
as before, and three new variables entered the condensed model (Table 2, last two columns from left
to right). Participants with a diminution in the desire for food were one fifth as likely to retire early
as people with no diminution in the desire for food (95% CI: 0.05 to 1.04, p=0.06). Responders who
could hear only fairly or poorly (with a hearing aid if they normally used one) were 1.9 times more
likely to retire early than those who assessed their hearing to be at least good (95% CI: 1.09, 3.3,
p=0.02). And, lastly, participants who judged their reading skills to be fair or poor were 3 times
more likely to retire early than those who thought their reading skills to be at least good (95% CI:
0.96 t0 9.7, p=0.06).

Discussion

The factors leading to a decision to retire early are complex and multidimensional. The dimensions
involved are health, financial means (income, assets, public transfers), social networks, and work
situation. Poor health supports the decision to take early retirement (Christensen & Kallestrup-
Lamb, 2012; Dyreborg, Hannerz, Tiichsen, & Spangenberg, 2010; Sell, 2009), but health and
retirement are also linked bidirectionally (Oksanen & Virtanen, 2012). Financial incentives need to
be assessed in relation to marital status as the decision to retire early is supposedly a household
decision (Bingley & Lanot, 2007; Friis, 2011; Bingley & Lanot, 2004). Physical and psychosocial
exposures in the work environment were found earlier to be driving factors for older employees to
opt for an early labor market exit (Lund & Villadsen, 2005). There are numerous pathways to early

retirement (Larsen & Pedersen, 2008), which includes partial retirement as well (Delsen, 1996).

Our investigation of the determinants of early retirement, based on the Danish SHARE data from
waves 1, 2, and 4, indicated that being unemployed, not receiving adequate support in difficult work
situations, having grandchildren, and taking drugs the week before the interview were the main
drivers for early retirement, whereas greater reluctance to retire early was observed in those who
had a chronic illness or disability, a feeling of sadness or depression during the month prior to the
interview, at least one natural parent still alive, higher expectations of the government raising the
retirement age, and better grip strength. Exploring additional factors by loosening entry and stay
significance criteria to 10% instead of 5% indicated a decision for early retirement to a larger extent
amongst those with limited hearing skills in spite of their using a hearing aid and those with limited
reading skills, whereas a diminution in the desire for food was associated with a lower early
retirement rate. All of these factors are part of the dimensions of health, social networks, and work

situation, and they confirmed earlier findings that the decision to retire early is complex and multi-
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dimensional. However, our study did not corroborate earlier findings of a gender difference (i.e. the
case of women often being married to older men and therefore more open to early retirement so as
to be able to enjoy more time together with the retired partner), nor did it reveal interrelationships
between economic factors such as income, assets, and public transfers on the one hand and early
retirement on the other. A likely reason for this is the comparably large proportion of missing data
on asset variables such as ‘amount of money owed’ (e.g. for a mortgage), for which two thirds of
the data were missing. In other studies it was discovered that the availability and/or generosity of
retirement programs, e.g. employment and unemployment insurance benefits, was important for an
early retirement decision motivated by financial considerations, while personal reasons seemed to
be at least as important for early retirement decisions through other pathways (Larsen & Pedersen,

2008).

The strengths of the SHARE data lie in their multidimensional reach to various areas of the lives of
Europeans aged 50 and above from 20 European countries, thereby allowing cross-national
comparisons within Europe and, due to harmonization, comparisons with studies in the U.S.A.
(HRS), Great Britain (ELSA), and across other areas of the world. Moreover, the longitudinal
nature of SHARE makes it possible, in principle, to investigate trends over time. Regarding the
Danish part of the study, the number of available observations limits the statistical power for such
investigations, but pooling data from several waves (while accounting for the inherent correlation
structure within the data (same respondents in several waves, some respondents living together in
the same households)) enables analyses as performed here. Challenges still remain concerning the
derivation of interesting variables and the imputation of missing data because conventional multiple
imputation procedures make use of the assumption of multivariate normal distributions. While this
assumption is inappropriate for discrete choice questions on five-point Likert scales or questions
with yes/no answers, as mostly found in SHARE, its application is also controversial for right-
skewed distributions of continuous amount data such as income or debts. The imputation of missing
categorical data is, on the other hand, still controversially discussed in the literature. However,
using data from Danish registries to validate SHARE data will enhance the data quality of SHARE
in the future, thereby extending its possibilities for exploring the determinants of early retirement.
In the same way, determinants of the decision to stay in the workforce beyond retirement age will

be a subject for further research based on SHARE data.

Conclusion

Due to their richness, SHARE data offer various research opportunities, but need to be used with

care with respect to the derivation of explanatory variables and the handling of missing data. This



study showed work-related as well as health- and family-related factors of early retirement, whereas

a connection to income, assets, or public transfers could not be established.
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