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Abstract

There has been only limited convergence in life expectancy between Central East European countries
that joined the European Union in 2004 (CEE) and older EU member states (EU-15). The mortality gap
in the EU originated in the past and may be related to various factors, including different social welfare
systems. While a divergence in pension incomes occurred between the CEE countries, and between
CEE and EU-15 country groups, its role in mortality convergence has not yet been examined, whereas
higher minimum pension incomes are related to lower old-age mortality. We, therefore, aim to examine
whether a European Minimum Pension (EMP) could have supported convergence in life expectancy
between age 65 and 90 between selected CEE countries (Czechia, Estonia, Poland, and Slovenia) and
the EU-15. Data on pension income, self-perceived health, and death for persons aged 65-90 were
extracted from the SHARE survey. Age-mortality schedules were extracted from the Human Mortality
Database. These data were used to calibrate a microsimulation model of health transitions and mortality.
To model the effects of an EMP, hypothetical income distributions were imposed for each country, and
counterfactual mortality rates estimated using the simulation model. Preliminary results show that an
EMP would primarily benefit younger male retirees in good health and would have significantly sped
up mortality convergence between the four countries and the EU-15 average since the 2004
enlargement. Alignment in minimum pension incomes may be an effective policy option to reduce

current life expectancy differences across the EU.



Introduction

The expansion of the European Union (EU) in 2004 brought the post-socialist Central East European
(CEE) countries into an economic union with western European countries (EU-15). At the time of the
enlargement, the average life expectancy gap between the CEE and the EU-15 countries was seven
years for men and four years for women (Eurostat 2020), and only limited reduction in its size occurred
to date (Hrzic et al. 2021). The slow and limited mortality convergence between CEE and EU-15
warrants research into its determinants and the identification of ameliorating policy options.

Comparing the enlarged EU with Germany is meaningful as a large life expectancy gap was
present between East and West Germany before reunification, and policies of economic and social
welfare integration contributed to the rapid mortality convergence observed there (Grigoriev and
Pechholdova 2017; Vogt and Kluge 2015). However, unlike in reunified Germany, the process of EU
enlargement was accompanied by the divergence in social welfare policy between CEE countries and
the EU-15, and between individual CEE countries (Juhasz 2006). In general terms, some accession
countries maintained high average pension incomes relative to median salaries, including Slovenia and
Czechia, while others provided less generous support to retirees, including Estonia and Poland
(Guardiancich 2012). Whereas a divergence in pension incomes occurred, its potential role in EU
mortality convergence has not been addressed before.

Previous research shows that higher minimum pension incomes are associated with lower old-
age mortality. Greater generosity in basic security type of pensions are linked with lower old-age excess
mortality for both sexes in the OECD (Lundberg et al. 2008), and increases of basic income pensions
are inversely associated with changes in old-age excess mortality (Norstrom and Palme 2010). In cohort
studies, higher old-age pension income was also associated with lower late-life mortality due to
cardiovascular disease and all-cause mortality, even after adjusting for differences in mid-life earnings
(Fors et al. 2012). The protective effects of adequate pension incomes may be mediated by reducing
unmet medical needs, particularly among elderly with the lowest incomes (Reeves et al. 2017).

This study therefore explores whether a harmonization in social welfare policy at time of
accession, specifically a European Minimum Pension (Atkinson et al. 2002), would have contributed to
mortality convergence between the old and new Member States since 2004. Due to the counterfactual
nature of our research question and a lack of relevant natural experiments, we adopted a

microsimulation approach.



Methods

This study aims to estimate the hypothetical impact of EMP on mortality convergence between the
target countries and EU-15. We operationalised mortality convergence as convergence in in life
expectancy between age 65 and 90 (eg2) because the effect of pension income is limited to late-life
mortality. Due to data limitations, we focused on Czechia, Estonia, Poland, and Slovenia (henceforth:

selected CEE countries).

Data

Death and population counts by sex and single year of age for selected CEE countries and the EU-15
countries' were extracted from the Human Mortality Database (“Human Mortality Database” 2021).
Data on self-perceived health (a proxy for health status that influences the risk of death), public pension
income, and death by age, sex, and country for residents of selected CEE countries were extracted from
the Survey of Health, Ageing and Retirement in Europe (SHARE) (Bo6rsch-Supan et al. 2013). We used
waves 2, 4, 5, 6, and 7 of the SHARE survey, which corresponds to the period 2007-2017. We excluded
the 3rd wave since it doesn’t include some of the variables of interest. The final sample consists of
individuals aged 65-90 who have observed values for all variables of interest in at least two consecutive
waves, which was required to estimate health and mortality transition probabilities to be used as input

for the microsimulation. The sample sizes by country and their characteristics are provided in Table 1.

The European Minimum Pension intervention

A European Minimum Pension (EMP) as conceptualized by Atkinson et al. (2002) guarantees all
persons over 65 to receive a pension income of at least 40% of the annual mean household consumption
per adult. Any shortfall in income is to be made up by the respective state in which the individual
resides. However, in their study, the focus was on a few core EU countries with very comparable living
standards. In the post-2004 EU, the cross-country differences in mean household consumption are large
and a threshold of 40% of the annual mean household consumption per adult in EU-15 would exceed
most public pension incomes in Czechia, Estonia, and Poland in our calibration sample (not including
other income streams). Therefore, we redefined the EMP threshold for this study as 20% of the annual
mean household consumption per adult in EU-15 in 2005, 3675 EUR (Eurostat 2021). At this stage of
the study, we did not vary this EMP threshold over time to keep pace with inflation over time.
Microsimulation model

To estimate the impact of EMP on eg? in each selected CEE country, we will perform microsimulation.
We approached the microsimulation task in three steps. First, we established the initial population (i.e.,
synthetic cohort) for each country. This means that 10,000 agents were created whose characteristics at

the aggregate level matched the age, sex, public pension income, and health state distributions that we

! The EU-15 group is comprised of Austria, Belgium, Denmark, Finland, France, Ireland, Italy, Luxembourg,
Germany, Greece, the Netherlands, Portugal, Spain, Sweden, and United Kingdom.



extracted from SHARE survey data for each country. Second, we modelled the health state of each
agent, which was conceptualized at this stage as a binary variable (good health or poor health). The
annual transition probabilities between good and poor health were estimated by 5-year age group, sex,
and pension income group (above and below the EMP cutoff) by pooling the SHARE survey data for
the four countries. The pooling was necessary to achieve stable estimates of transition probabilities.
Third, we modelled the mortality of each agent by estimating the probability of death by single age,
sex, health state, and country. The annual probability of death for each category of agent was based on
HMD age-mortality schedules for each country, which were adjusted for differences in the relative risk
of death by health status and pension income group estimated from SHARE survey data. The virtual
life course of each agent after initialization was thus stochastically determined by sampling from the
health state transition probabilities and the probability of death, in turn, until the end of the simulation
(20 years since initialization) or the death of the agent.

Measuring mortality convergence

Because convergence is a multi-dimensional phenomenon (Heichel et al. 2005), we used two different
measures to examine mortality convergence, delta and sigma convergence measures. The former
highlights the absolute differences in mortality conditions by comparing eg? in each selected CEE
country with a target value, in this study the EU-15 average. The latter also highlights differences
between the selected countries as it varies proportionally to differences in egd across the countries.

To assess delta convergence, we calculated the difference between the average ege for the EU-
15 group and eZ? for each target country, the average of these differences, as well as the average annual
rate at which these values change over time. We will also assess sigma convergence, which will be
defined as a reduction in dispersion in egd over time (Sala-i-Martin 1996) measured using the variance
and the Theil index (Theil 1967). Both measures are additively decomposable and have been previously
used in convergence studies in the EU context (see Hrzic et al. 2020 for a review). The Theil index is
also robust to changes in the mean of the distribution (Cowell 2011).

To estimate the impact of EMP on e2? in each target country, we will assume that individuals
with current public pension incomes below the EMP threshold experience the health and mortality
transition probabilities estimated for the pension group at and just above the EMP threshold adjusted
for age, sex, and health state. We will then use the microsimulation to model the effect of the new
transition probabilities on aggregate mortality outcomes. However, we did not use the microsimulation
results for the preliminary results reported below, but instead estimated counterfactual el? for each
country directly from the risk adjusted age-mortality schedule for the higher-income group assuming
an equal mix of individuals in good and poor health and no lags between higher pension incomes and

lower mortality rates.



Preliminary results and next steps

Between 2004 and 2016, the difference in el between the target countries and the EU-15
average decreased for women in all four countries, but for men only in Estonia and Slovenia (Table 2).
The average difference was reduced from 1.8 years to 1.1 years for women, and from 2.6 to 2.2 years
for men.

The final calibration sample included data on a cohort of 10,102 individuals in which we
observed 1774 deaths. In our calibration sample, 12% (Slovenia), 23% (Czechia), 58% (Estonia), and
68% (Poland) of individuals would be eligible for the EMP scheme (Table 1). The probability of
individuals to report poor health is higher at each age for those with public pension incomes lower than
the EMP threshold, particularly for men. However, the effect of income decreases at higher ages. This
indicates that an EMP policy would particularly benefit younger male retirees. In terms of mortality,
the relative risk of death is higher for individuals with pension incomes under the EMP threshold for
both sexes and regardless of whether they report good or poor health. However, for those reporting poor
health, the difference in risk of death converges at higher ages, possibly due to mortality selection
effects.

Under the preliminary counterfactual scenario, eZ for Slovene men and women would have
converged with the EU-15 average immediately after accession. The average difference in egd between
the selected CEE countries and the EU-15 in 2016 would be 0.6 years for men, and 0.2 years for women.
These preliminary estimates likely overestimate the effect of EMP on mortality convergence and will
be refined using the microsimulation.

The immediate next step in this study will be to use the microsimulation-derived estimates of
age-mortality schedules to estimate the effect of EMP on mortality convergence. We plan to model the
effect of higher pension incomes on transition probabilities as a continuum instead of as discrete
categories, which will allow us to better capture the differential effects of EMP across income levels.
We also aim to consider lags between increasing pension incomes and mortality effects and model the
increase in pension incomes in CEE countries since EU accession to create a more realistic response to
the policy over time. Finally, we will explore incorporating data on health behaviors and healthcare
utilization in the model to better control for confounding in the relationship between public pension

income and risk of death.



Table 1. Calibration sample characteristics

Czechia
(N=3578)

Estonia
(N=3876)

Poland
(N=1154)

Slovenia

(N=1494)

Overall
(N=10102)

Sex
Men
Women
Age
Mean (SD)

Self-perceived Health
(SPH) at baseline

Excellent
Very good
Good

Fair

Poor

Public pension income

at baseline

Median [Min, Max]

Under EMP
threshold

Observed deaths

1474 (41.2%)
2104 (58.8%)

70.6 (5.74)

88 (2.5%)
394 (11.0%)
1445 (40.4%)
1201 (33.6%)
450 (12.6%)

4670 [285,
19500]

839 (23.4%)

522

1448 (37.4%)
2428 (62.6%)

72.3 (6.13)

33 (0.9%)

93 (2.4%)
749 (19.3%)
2095 (54.1%)
906 (23.4%)

3600 [29.0,
20900]

2246 (57.9%)

793

488 (42.3%)
666 (57.7%)

70.0 (5.40)

10 (0.9%)
60 (5.2%)
352 (30.5%)
393 (34.1%)
339 (29.4%)

2820 [155,
25800]

781 (67.7%)

239

639 (42.8%)
855 (57.2%)

724 (6.53)

60 (4.0%)

150 (10.0%)
621 (41.6%)
445 (29.8%)
218 (14.6%)

7130 [328,
178000]

182 (12.2%)

220

4049 (40.1%)
6053 (59.9%)

71.5 (6.06)

191 (1.9%)
697 (6.9%)
3167 (31.4%)
4134 (40.9%)
1913 (18.9%)

3910 [29.0,
178000]

4048 (40.1%)

1774

Notes: The European Minimum Pension (EMP) threshold was defined as 20% of the annual mean household consumption
per adult in EU-15 in 2005, 3675 EUR. Source data: SHARE.

Table 2. Difference in eg? between the EU-15 average and selected CEE countries.

Baseline scenario

Preliminary EMP scenario

2005 2016 2005 2016
Men
EU-15 average 16.5 18.0 16.5 18.0
Difference
Czechia 2.40 2.24 0.66 0.65
Estonia 3.62 2.97 1.79 1.28
Poland 2.57 2.56 0.83 0.90
Slovenia 1.72 0.9 0 -0.57
Average 2.58 2.16 0.81 0.56
Women
EU-15 average 19.6 20.6 19.6 20.6
Difference
Czechia 2.34 1.58 1.24 0.64
Estonia 221 1.06 0.92 0.16
Poland 1.83 1.40 0.72 0.46
Slovenia 0.97 0.28 0.05 -0.54
Average 1.84 1.08 0.73 0.18

Notes: The preliminary EMP scenario assumes an immediate effect of the EMP policy on mortality, which overestimates the
effect of EMP in 2005. Source data: HMD and SHARE.
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