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In the mid2030s, the health of the baby boomers will have deteriorated and many in these
large cohorts will be in need of formal and/or informal long-term care.

This “care wave” will transform two generations: the baby boomers in need of care and their
children who may supply care. It will have significant implications for labour supply,
especially for women, saving behaviour, and therefore for productivity, economic growth and
its inclusiveness.

The overarching objective of BB-Future is to understand the size and the implications
of the care wave on economic and social outcomes, to appreciate the quality of this
second ageing-related transformation and to develop policy recommendations for
advance planning on the EU and Member State levels.

This deliverable assesses the fiscal effects of mobilizing underutilized labor market potential
of women and part-time workers on pay-as-you-go social insurance systems in times of
demographic aging. Aging implies a decreasing working-age population relative to the number
of beneficiaries of social insurance, especially pensions, healthcare and long-term care.
Hence, increasing labor force participation of women and hours of labor supply by part-timers
in countries, where female labor force participation is low and part-time employment high are
obvious candidates to compensate for this loss. This deliverable shows that matters are not
that simple. Beneficial effects on the contribution rate to social insurance are different between
adding workers and adding hours and depend on the link between wages and benefits.
Specifically, if the increase of benefits is linked to annual wage growth, then adding hours will
have no effect on the contribution rate to the social insurance system since the effect of the
additional hours will be neutralized by an equiproportional increase of benefits.

Please cite this deliverable as:
Deliverable 5.3 of the BB-Future project funded under the European Union’s Horizon
2020 research and innovation programme GA No: 101093849.
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Abstract:

This study assesses the fiscal effects of mobilizing underutilized labor market potential of women and
part-time workers on pay-as-you-go social insurance systems in times of demographic aging. Aging
implies a decreasing working-age population relative to the number of beneficiaries of social
insurance, especially pensions, healthcare and long-term care. Hence, increasing labor force
participation of women and hours of labor supply by part-timers in countries, where female labor
force participation is low and part-time employment high are obvious candidates to compensate for
this loss. This paper shows that matters are not that simple. Beneficial effects on the contribution rate
to social insurance are different between adding workers and adding hours and depend on the link
between wages and benefits.

The study uses Germany as an example. It shows that increasing female labor force participation has
only a modest impact, as the gender gap in participation rates has largely closed. Even between
extreme scenarios, the difference in contribution rates across all insurance schemes would not exceed
one percentage point. Reducing Germany’s high share of part-time employment has greater potential
to relieve financial pressures, but primarily in health and long-term care insurance. If part-time work
in Germany were lowered to the Swedish level, the combined contribution rate for these schemes
would rise by about 1.2 percentage points less, assuming no adverse effects on health or informal
care. In contrast, the pension contribution rate remains largely unaffected. That is because the shift
from part-time to full-time work raises annual earnings and therefore overall wage growth, which
under Germany’s pension adjustment mechanism translates almost one-to-one into higher pension
benefits. The gains from additional labor therefore primarily accrue to pension recipients rather than
reducing the financial burden on all contributors.



Introduction

In almost all European countries, demographic change is expected to result in a significant decline in
the labor force (Borsch-Supan and Rausch, 2025). This development will place substantial financial
pressure on the country’s social security systems, as the contribution base shrinks while expenditures
continue to rise. One often proposed countermeasure is the mobilization of previously untapped labor
force potential in order to offset the decline in employment and working hours and thereby stabilize
the social security contribution base. In this context, particular attention is directed toward the
comparatively lower labor force participation of women and the persistently high rate of (female)
part-time employment in many countries. As Bérsch-Supan and Rausch (2025) have shown, both
groups indeed represent considerable untapped labor force potential that could help cushion the
decline in hours worked. However, the extent to which this will reduce the future financing pressure
on the social insurance systems remains uncertain.

The aim of this study is to quantify the effects of increasing female labor participation and a reduction
in the part-time employment on the financial sustainability of social insurance schemes, excluding
statutory unemployment insurance. The study uses Germany as an example. Higher female labor
participation exerts a positive effect on the contribution rates of the three remaining insurances.
However, this effect becomes significant only if women’s participation converges substantially with
that of men. This reflects the fact that the gender gap in labor force participation has already narrowed
considerably since 1990. This is different for countries with a low female labor force participation rate
such as Italy or Poland. Closing the remaining gap in Germany by 40% or 80% by 2040 would therefore
increase the number of full-time equivalent (FTE) employees® by only 1.7% or 3.4%, respectively. The
corresponding rise in the total wage bill would be even smaller due to women’s lower average
earnings. The effect on the contribution rate would, moreover, be permanent only in the health and
long-term care insurance systems. In contrast, in the pension system the effect is merely temporary,
as the additional pension entitlements accrued by women who would otherwise not have been
employed offset the initial gains from their contribution payments.

A reduction in part-time employment, by contrast, can have strong effects on the health and long-
term care insurance, due to the high part-time employment in Germany. In our simulations, the health
insurance contribution rate is on average 1 percentage point (or in relative terms 5%) lower from 2040
onwards compared to the reference scenario, while long-term care insurance shows a deviation of 0.2
percentage points (4%). These results assume, however, that a decline in the part-time employment
does not impose a stronger increase in the health and long-term care expenditure. This assumption
may be overly optimistic, particularly in long-term care, where reduced part-time availability could
raise demand for ambulatory or institutional care workers when informal care by relatives is not
compatible with a full-time employment. In such cases, the positive contribution rate effect could be
offset or even reversed.

The impact of a decline in part-time employment on the statutory pension insurance is more
complicated and depends on the precise definition of the link between wages and pension benefits.
In countries, where pension benefits are linked one-to-one to the average gross annual wages per
employee, as is the case in Germany and many other European countries, the impact will be minimal.
This is because average annual wages per employee increase more rapidly when part-time
employment declines. As a consequence, contribution revenues do not improve relative to pension
liabilities, and the development of the contribution rate does not change compared to the reference

1 Full-Time Equivalents (FTE) refer to the number of full-time positions represented within the workforce, where
approximately two part-time positions are considered equivalent to one full-time position. Accordingly, the FTE
measure is simplified calculate as the number of full-time employees plus one half of the number of part-time
employees.



scenario. While there is no relief for the contributors, the already retired population and those close
to retirement benefit from higher pensions. For younger cohorts, however, this does not apply, as
pension entitlements are adjusted in line with the increase in average wages. Future pension liabilities
therefore increase solely as a result of the higher pension entitlements accrued by individuals who
were previously employed part-time.

Hence, in the case of Germany, higher female labor force participation yields positive but limited fiscal
relief for the social security system and cannot, on its own, resolve the financing challenges. A
substantial reduction in part-time employment can ease financial pressure on health and long-term
care insurance—provided that it does not trigger additional costs—yet it offers no relief for the
German public pension system.

The remainder of this paper is structured as follows. Section 2 documents the historical development
of labor force participation, working hours, and wage trends for men and women since 1991. Section 3
introduces the simulation model MEA-SOCSIM used for the projections of the future development of
the social security systems under different scenarios. Afterwards the assumptions for the forecast are
presented as well as the considered scenarios. Section 5 presents the simulation results on
participation and part-time rates, and Section 6 concludes.

Labor Market Participation, Working Hours and Wage Growth
since 1991

Both female employment and part-time employment rates have undergone substantial changes in
recent decades. To contextualize the assumptions made for the future projections, it is therefore
advisable to first review their historical trends. This section examines labor force participation rates,
average weekly working hours, and part-time employment based on Microcensus data since 1991. In
addition, the difference in the evolution of hourly and annual gross wages is reviewed.

Labor Force Participation

Throughout the entire observation period, women’s labor force participation remained consistently
lower than that of men (see Figure 1). However, while the men's participation rates remained constant
around 81.6%, the participation rate of women increased steadily from 1991 onward. As a result, the
gender gap in participation rates narrowed considerably over time. In 1991, only 62% of women were
active in the labor market—20.8 percentage points (pp) below the male participation rate. By 2023,
this gap had declined to 7.9 pp, representing a relative reduction of more than 60%. If the observed
trend continues, the remaining gap is projected to shrink by a further 40% by 2030 and to disappear
entirely by 2040.

Working Hours

As with participation rates, the average weekly working hours of women have consistently been lower
than those of men (see Figure 2). In 1991, standard weekly working hours amounted to 34.4 hours for
women and 41.2 hours for men. This discrepancy is largely attributable to the higher prevalence of
part-time employment among women (see Figure 3).

However, in contrast to the participation rates, average weekly working hours declined for both
women and men. Among women, this decrease occurred between 1991 and 2005 and amounts to
4 hours. After 2005, women normally work, therefore, only 30.3 hours per week. For men, on the
other side, the normal weekly working hours began to decline only after 2000 and have since fallen
by 3 hours, reaching 38 hours in 2023.

The decline is even more pronounced when actual weekly hours worked are considered. Actual weekly
working hours are generally lower than the normal working hours discussed above, as they account



for vacation and sick leave, while also including overtime (see Figure 2). For women, actual hours
worked per week fell by an additional 2.6 hours after 2005, despite stable normal weekly working
hours. For men, the decline was even greater, amounting to 5.2 hours, although the normal weekly
working hours decreased by only 2.2 hours during the same period.

Figure 1: Labor Force Participation Rates by Gender since 1991 (in %)
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Source: WSI (2025a) based on German Federal Statistical Office, Microcensus.
Note: Doted Lines show a linear extrapolation of the observe values.

Figure 2: Total Weekly Working Hours since 1991
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Note: The figure reports the actual working hours only after 2005 as the definition changed at this time.

Part-Time Employment

Part-time employment has consistently been more prevalent among women than among men. In
1991, already over 30% of women in dependent employment worked part-time, compared to only 2%
of men (see Figure 3). Since then, the proportion of part-time workers has increased for both genders.
Among women, the most pronounced increase occurred between 1991 and 2006, coinciding with the
decline in standard weekly working hours but also the increase in the labor participation of women.
During this period, the female part-time rate rose from 30% to 46%. After 2006, the female rate
continued to grow at a slower pace, reaching 50% in 2024. For men, the increase was more gradual:
the share of part-time employees rose to 9% by 2006 and to 14% by 2024.



Figure 3: Part-Time Employment among Dependently Employed Workers since 1991
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Source: German Federal Statistical Office, Microcensus.

The expansion of part-time employment accounts for a substantial share of the overall decline in
average weekly working hours. However, it is not the sole reason. For instance, in recent years, the
normal weekly working hours has decreased among full-time employment while it has increased
among part-time employed workers (see Figure 4). According to the Labor Force Survey (Eurostat),
average weekly hours in full-time positions fell by 1.6 hours between 2012 and 2024 (1.8 hours for
men and 1.3 for women), whereas previously fluctuations had been relatively minor. The average
weekly working hours of part-time employed increased in the same time by 3.3 hours for men and

women.

Figure 4: Normal Weekly Working Hours by Employment Status since 2008
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Source: Eurostat, Labor Force Survey.

Wage Growth

For the social insurance system and in particular the social pension insurance the nominal wage
growth is of greater relevance than the real wage growth. Figure 5 depicts therefore the aggregate
nominal growth in gross hourly wages and gross annual wages per employee between 1991 and 2024.
Over this period, hourly wages increased by roughly 30 percentage points more than annual wages.
Relative to annual wage growth that translates to a 25% stronger increase of hourly wages. This
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discrepancy is largely explained by the decline in average working hours per employee, driven in
particular by the rise in part-time employment.?

To illustrate the mechanism, if hourly wages were to rise by 3% while average hours worked declined
by 50%, annual wages per employee would increase by only 1.5%. This relationship is of central
importance for the following analysis, as pensions and other key parameters of the public pension
insurance system are directly linked to the development of annual wages per employee rather than
hourly wages.

Figure 5: Nominal Gross Hourly Wage Growth and Gross Annual Wage Growth between 1991 and 2024
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Source: Own calculation based on data of the German national account (“Volkswirtschaftliche
Gesamtrechnung”) and Institut fir Arbeitsmarkt- und Berufsforschung (IAB) of the Bundesagentur fiir Arbeit
(BA) (StaBA, 2025)

While the increase in part-time employment explains part of the discrepancy between hourly and
annual wage growth, the extent to which the expansion of female labor force participation and part-
time work has affected overall wage growth remains unclear. The literature provides limited and
sometimes conflicting evidence. Kiss and Van Herck (2018) find that, for the period 2010-2014 in
Germany, higher female and part-time employment had a small negative effect on wage growth,
largely due to the concentration of new labor market entrants in lower-paid or part-time positions.
Across some EU countries, Christopoulou et al. (2010) report for the period 1995-2002 that changes
in workforce composition, including increased female participation, contributed only modestly to
wage growth, while structural factors, such as changes in returns to education and institutional
characteristics, played a more important role. However, in most other EU countries, the increase in
female labor participation was not accompanied by a similarly strong rise in part-time employment as
in Germany, suggesting that the effect in Germany could differ from the EU average. Overall, both
studies indicate that the expansion of female labor force participation likely had at most a minor effect
on general wage growth.

At the same time, while overall wage growth has been only slightly influenced by female labor force
expansion, the gap between the hourly wages of full-time and part-time employees in Germany has
widened considerably since 1990. Granados et al. (2019) show that in West Germany, the hourly
wages of women working part-time were about 10% lower than those of full-time employees in 1990,
and this gap nearly doubled by 2017. In East Germany, no initial wage difference was observed

2 Theoretically, factors other than changes in working hours may also contribute to discrepancies between hourly
and annual wage growth. One possible explanation is bonus payments, which are included in annual wages but
not in contractual hourly wages. Nevertheless, variations in working hours are likely to represent the primary
driver of these differences.



immediately after reunification, but by 2017 it had reached a level comparable to West Germany.
According to Granados et al. (2019), the increase in the part-time wage gap is partly attributable to
observable characteristics, such as education and work experience, as well as unobserved factors,
including labor market orientation. More recent data indicate that the part-time wage gap increased
further after 2017, reaching approximately 22.5% for women and 28% for men in 2023 (StaBA, 2023).

The Simulation Model MEA-SOCSIM

For our predictions we are using our simulation model MEA-SOCSIM which provides projections for
the development of the Germany public pension, health and long-term care insurance (see Wilke,
2004; Holthausen et al., 2012; Rausch and Gasche, 2016; Rausch, 2017 and Rausch, 2023a). The model
is structured in such a way that the future development of the German population and labor market
can be adjusted freely. Moreover, reforms to the systems can be implemented easily as long as they
are not affecting individuals based on to detailed individual determinants.

All model calculations are based on a detailed revenue and expenditure calculation. The calculation of
these amounts and the projection of contribution rates and pension levels require assumptions
regarding the development of the population and the labor market, with the labor market
development depending on the population projection.

The population projection requires assumptions regarding the future development of life expectancy
at the time of birth, future net (im)migration and future female fertility. The base year of the
population projection is 2024. Alternatively, the official 15th Coordinated Population Projection of the
Federal Statistical Office can be used.

The labor market is determined by multiplying the population by German labor force participation
rates. MEA-SOCSIM distinguishes between gender, age and the new and old federal states. The latter
was necessary as until 2024 the statutory pension insurance evaluates work in the old federal states
differently than in the new federal states. The base year of our labor market simulations is also 2024.
The labor force participation rates are taken from the German national account, whereby the age-
structure is taken from the German Microcensus. For the future, the labor force participation rates
can be varied to simulate the effects of changing labor force participation (of women) or to take into
account changes in labor market conditions. The number of unemployed, (compulsorily insured)
employed, self-employed and civil servants is then determined using age-specific rates based on the
labor force. Over the simulation period, these rates can be increased or reduced (independent of age).

Finally, the number of pensioners must be calculated. MEA-SOCSIM considers, therefore, a retirement
period between age 51 and age 80, i.e. the first person receives a statutory pension at age 51, while
the last person applies for a pension at age 80. In the retirement period, the number of retirees of a
given age depends on the presumed retirement behavior of the population. In MEA-SOCSIM it is
assumed that the non-compulsorily insured individuals (e.g. self-employed, civil servants, housewives)
apply for their pension at the statutory retirement age, although they may leave the labor market
earlier or later. Regarding the retirement of compulsorily insured individuals (unemployed and
compulsorily insured employees), MEA-SOCSIM considers a more complex procedure, which depends
on the labor force participation of these labor market groups. Basically, it is assumed that the time of
labor market exit coincides with the time of first receipt of a statutory pension. This is actually in line
with the finding that in Germany only 14.3% of workers aged 50-69 continue working on first receipt
of a pension (OECD, 2025).2 Based on this assumption, MEA-SOCSIM includes two methods for
calculating and adjusting the retirement behavior of compulsorily insured individuals.

3 In France and ltaly is the share with 10.9% and 9.9% even lower. The EU average is on the other hand with
22.4% considerable larger.



The first method calculates the share of pensioners at a certain age based on the decline in the share
of compulsorily insured individuals in the population since age 50. From the statutory retirement age,
the share of the population drawing a pension is consequently given by (1 minus the rate of
compulsorily insured individuals in the population), since by definition all non-compulsorily insured
individuals claim their statutory pension at this point. Thus, the first method depends on the
assumptions regarding the future evolution of labor force participation rates. The number of
pensioners is obtained by multiplying the calculated rates by the population of the age under
consideration.

The second method reverses the just presented procedure. It begins with exogenously specified
assumptions regarding the future retirement behavior of the compulsorily insured. Accordingly, the
number of pensioners is predetermined, while the share of unemployed and compulsorily insured
persons in the elderly population has to be determined by applying the procedure of the first method
inversely. Finally, the distribution of the calculated compulsorily insured persons into unemployed and
compulsorily insured employees is based on the future general unemployment rates.

Following the labor market projection, MEA-SOCSIM continues with the projection of wages and
salaries. MEA-SOCSIM distinguishes several wage variables, such as the gross salary per employee
according to the national accounts, the wages subject to pension insurance as well as the wages
subject to health insurance. The projections themselves are based on exogenously specified growth
rates of the hourly wages. The yearly growth of the annual wages and wage bill is afterwards
computed within MEA-SOCSIM based on assumptions regarding the development of part-time
employment. The part-time rates as well as average working hours in part-time relative to the working
hours of full-time employed workers are taken from the Microcensus of 2019 (see RDC, 2019).

Based on these projections, MEA-SOCSIM then first determines the development of the average
pension entitlements of a cohort by gender. These depend mainly on the labor market history and
average contributory wages of a cohort. Afterwards, the number of pensioners and their pension
entitlements determine the expenditures of the pension insurance. For a precise description of the
computation of the pension insurance income and expenditure (calculation), see Holthausen et al.
(2012).

The revenues of the public health and long-term care insurance systems are based on the same
contribution base. The number of contributing insured individuals is derived from data provided by
the statutory health insurance. Contributory wages are calculated within the wage module. In addition
to wage-based contributions, fixed rules determine contributions for unemployed individuals, which
are considered. Moreover, pensioners contribute to both systems on the basis of their pension
benefits. In case of the health insurance, the statutory pension insurance covers half of the
contributions, analogous to the employer’s share for employees. Until 2004, this was also the case for
the long-term care insurance. Since then, however, pensioners have to pay the whole long-term care
contribution rate by themselves. The long-term care insurance, moreover, charges a higher
contribution rate from individuals without children and grants a reduced contribution rate for parents
with children younger than 27. These additional and reduced contributions are considered in MEA-
SOCSIM through corresponding adjustment factors.

Health insurance expenditures are computed using age- and gender-specific expenditure profiles
derived from data of the statutory health insurance. It is important to note that the number of insured
individuals exceeds the number of contributors, as non-employed family members such as children
and spouses are covered by their working parents/spouses. The expenditure profiles can be
modified/adjusted to account for general expenditure growth, cost-driving factors such as medical
and technological progress, or structural changes related to health improvements and deteriorations



in the course of the rising life expectancy (compression of morbidity, see Fries 1980; expansion of
morbidity, see Verbrugge 1984).

While health insurance operates on the principle of needs-based coverage, long-term care insurance
is designed as partial coverage. For this purpose, persons in need of care are classified into five care
levels, with benefits increasing in line with severity. The benefits are provided by standardized lump
sums payments, including flat rates for stationary care, home care by ambulant care services or cash
payments for private care. In certain cases, lump sums can be combined or received in parallel.

The expenditures in the long-term care insurance are computed through the average lump-sum
payments and the risk of being in need of care. Both determinants are disaggregated by the kind of
care (stationary vs. ambulant care) and care level. The risk of being in need of care is based on
administrative data from the statutory long-term care insurance, which reports the number of
beneficiaries by age, gender, kind of care and care level. Like the health expenditure profiles, the risk
profiles can be adjusted over the simulation timeline in order to model a compression or expansion of
morbidity. The average lump sum payments are determined from the actual legal lump sum payments
and data on the number of recipients of each payment. MEA-SOCSIM applies average lump sums for
each care level separately for stationary and ambulant care. The lump sums can be adjusted over the
simulation period through external rates.

As the flat rates have been far from enough to cover the costs, particularly residents of nursing homes
had to pay high co-payment. As those co-payments exceeded the financial means of many, especially
pensioners, the social care insurance has started to cover a part of those co-payments. The amount
covered depends on the length a person is already in stationary care but not on the care level as long
as it is at least level 2.* The maximal covering rate is payed after three years in stationary care and
amounts to 75% of the co-payments claimed by the nursing home. MEA-SOCSIM considers those
payments taking into account the average claimed co-payments and the average time a resident
spends in a nursing home. The average co-payments can be adjusted again annually through
exogenous rates.

The contribution rate for the health and long-term care insurance is then calculated based on the
contribution base, the expenditures of the systems and legally required reserves. A more detailed
description of the calculation of health and long-term care insurance in MEA-SOCSIM can be found in
Gasche and Rausch (2012) and Rausch (2023b).

Assumptions

The simulations presented in this paper are based on the moderate variant (G2-L2-W2) of the 15th
coordinated population projection (see StaBA 2022). This projection extends the German population
until 2070 under the following assumptions:

e an increase in life expectancy at birth to 84.6 years for men and 88.2 years for women by
2070,

e anincrease in the fertility rate from now 1.35 to 1.55 by 2032,° and

e alinear decrease in annual net immigration from 1.3 million persons in 2022 to 250,000 in
2033.

From 2033 onward, constant rates are assumed for both the fertility rate and net migration.

4 There is actually no reimbursement for people in stationary care who are only in care level 1.
5 At the same time, the average age of women at birth is expected to increase by1.1 years.



The labor market assumptions are based on the middle variant of the Pension Insurance Report 2024
(BMAS, 2024), the lJoint Economic Forecast of the German Economic Institutes of 2025
(Gemeinschaftsdiagnose, 2025), and the spring forecast of the German government of 2025 (BMWE
,2025). These sources provide assumptions regarding the development of the total number of
employed persons, self-employed, employees (separated into compulsorily insured and marginally
employed persons), and unemployed. However, they do not disaggregate by gender, old and new
federal states, or age, although different growth rates are to be expected. Nor do they specify the
future number of pensioners or the assumed behavioral response to the increase in the statutory
retirement age. Consequently, an exact replication of the administrative assumptions is not possible.
The future labor market rates are obtained through age-independent adjustments to the base-year
rates. Effectively, these assumptions imply that female labor force participation will close 40% of the
current gender gap by 2030. This trajectory is consistent with the trend observed since 1991 (see
Figure 1). Retirement patterns are simultaneously adjusted such that the compulsorily insured
individuals postpone retirement by nine months for the remaining year the statutory retirement age
is raised. At the same time, retirement behavior in the new federal states is assumed to converge to
that of the old federal states. Current data from the pension insurance statistics indicate that
individuals in the new federal states still retire earlier on average.

Wage and salary developments follow the assumptions of the Pension Insurance Report 2024. In its
medium scenario, the report uses a nominal gross wage growth of around 3% p.a.. In this study, it is
assumed that this growth is made up of 1.8 pp inflation and 1.2 pp productivity growths. However,
these assumptions were formulated before the change of administration in the United States and the
subsequent adjustment of tariff policy, suggesting that short-term expectations may be overly
optimistic. For the baseline scenario, the reported wage growth is applied to hourly wages of full-time
employed and part-time employed, although the report originally refers to annual wages. This
approach creates no inconsistency as long as average working hours remain constant and the part-
time wage gap is assumed to remain constant, which is the case in the baseline scenario. The part-
time wage gap is set to 25% for men and 20% for women.

The simulations of the social insurance systems are based on the legal situation as of March 2025. It
is assumed that pension adjustments after 2025 will once again be determined by gross annual wage
growth per employee, the sustainability and the contribution rate factors, thereby replacing the
current temporary threshold regulation that guarantees a pension level of 48%. The study, therefore,
does not consider the coalition agreement which foresees a continuation of the threshold. The main
findings of this study are, however, the same under both regulations.

The healthcare and nursing care assumptions follow Werding et al. (2020). According to their
approach, per capita health expenditures grow in line with GDP per capita. In MEA-SOCSIM, GDP
growth is estimated through the development of the aggregate gross wage bill. In contrast, long-term
care expenditures are likely to depend more strongly on personnel costs. Werding et al. (2020)
therefore apply gross wage growth per employee to adjust the flat-rate benefits per case, which is
adopted here. Co-payments for nursing home residents are assumed to grow at the same rate. Under
the general assumptions of the simulations, the growth of the GDP per capita is lower than the growth
of the gross wages per employee, since the growth of the wage bill is dampened by the declining
number of employed persons. That is in particular the case until 2040 due to the retirement of the
baby boomer generation (see Figure 6).

The lump sum payments of the long-term care insurance are updated only every third year. This
follows an old legal regulation that is currently suspended but most likely reinstalled in the future. The
current legal situation includes a 4.5% increase in 2025 (which has already been implemented) and an
increase in 2028 by the cumulated core inflation between 2025 and 2028, but not by more than the



cumulated growth of the sum of gross wages over the same period (see §30 SGB XI). Accordingly,
adjustments based on gross wage are assumed to begin in 2031. At the same time, the co-payments
claimed by the nursing homes are expected to rise more strongly until 2028. This is partly due to
adjustments to the inflation rate between 2026 and 2028, and partly due to the Third Care
Strengthening Act (Drittes Pflegestérkungsgesetz), which introduced sector-wide collective bargaining
agreements and new staffing assessment procedures, both of which increase costs. The larger growth
rates are based on Rothgang (2021) and are, on average, 1.4pp above the wage growth per employee.

Figure 6: Growth Rate of Gross Hourly Wages per Employee and per Capita GDP
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The simulations impose no change in the age-related share of individuals receiving stationary care. By
contrast, the proportion of individuals in ambulatory care has shown a marked increase over past
years, which cannot be attributed solely to demographic change. This increase is most pronounced in
care level 1, while almost no variation is observed for care level 5. The continuation of ambulatory
care probabilities is projected on the basis of past trends using a linear extrapolation for care levels 1
to 4. For care level 1, the extrapolated trend is extended until 2030, whereas for care levels 2 to 4 the
extrapolation is restricted to 2026. This procedure yields growth rates of 15% (care level 1), 8% (care
level 2), 10% (care level 3), and 4% (care level 4).

In addition to the baseline scenario, alternative labor market scenarios are constructed by varying
future female labor force participation and part-time employment:

e Female Labor Participation

1. Low scenario: Female labor force participation remains unchanged. The gap between
male and female participation rates thus persists at current levels.

2. High scenario: Female participation continues to rise between 2030 and 2040, albeit
at a slower pace. By 2040, 80% of the current participation gap between men and
women is projected to close.

e Part-Time Employment Rates
A decline in part-time employment for both men and women until 2030 is assumed. As a
benchmark for a realistic reduction, the difference between German and Swedish part-time
rates is employed. Actually, among 25- to 65-year-old workers, Swedish part-time
employment is approximately 15% lower for men and 50% lower for women compared to
Germany (see Figure 7). This gap persists despite higher female labor market participation in
Sweden (see Borsch-Supan and Rausch, 2025).



Given that lower part-time employment could reduce the availability of informal family care,
three cases are examined:
1. No additional adjustments, holding all other rates constant.
2. A moderate decline in the provision of informal care by relatives, offset by increased
use of professional home-care services.
3. A strong decline in informal care, accompanied by a substantial shift toward
professional services.
In both the moderate and strong cases, this transition affects the average flat-rate payments
of long-term care insurance, since lump-sum payments for professional nursing services
exceed those for family-based care. In the moderate case, an additional increase of 3pp is
assumed for average ambulatory care payments; in the strong case, the additional increase
amounts to 17pp. There is a more detailed description of those alternative cases in the section
examining the future development of the long-term care insurance.

As outlined above, the alternative scenarios affect the trajectories of both annual income and GDP.
This impact is intentional and constitutes a central element of the analysis. Under the logic of the
baseline scenario, however, such changes would also imply adjustments in the development of health
and long-term care expenditures, thereby introducing an indirect dependency of health status on
labor market participation. While such a relationship cannot be ruled out entirely, it is deliberately
excluded in the present study. Variations in employment behavior are assumed to influence only
income and GDP, without feeding back into health-related demand. Accordingly, expenditure profiles
and lump-sum payments in the alternative scenarios are decoupled from changes in GDP per capita
and wage dynamics. Their growth rates are instead fixed at the values specified through the baseline
scenario, unless stated otherwise. This approach ensures that labor market effects remain analytically
distinct from health and long-term care expenditure developments, thereby safeguarding the clarity
and interpretability of the scenario analysis.

Figure 7: Ratio of Swedish Part-Time Rates to German Part-Time Rates
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Results

Figure 8 illustrates the projected development of the aggregate contribution rate of the German
statutory social security system up to 2070 under the baseline scenario.® According to the underlying
assumptions, the contribution rate increases from around 41% to more than 49% by 2070. This rise is

6 The contribution rate of the public unemployment insurance is kept on the current level of 2.6%.



driven primarily by the long-term care and pension insurance, whereas the health insurance
contributes only a comparatively modest share. The latter outcome reflects the moderate
assumptions regarding the growth of health expenditure profiles. Nevertheless, as shown by Rausch
(2023b), the future development of contribution rates for health and long-term care remains highly
uncertain. Contribution rates may rise less steeply if population ageing is accompanied by a reduction
in morbidity (compression of morbidity), but could increase significantly more under scenarios of
worsening health (expansion of morbidity) or under cost-driving medical and technological
developments.

Against this background, the subsequent analysis examines to what extent an expansion of female
employment and a reduction in part-time work could alleviate financial pressures on the system. First,
the implications of the different assumptions for the number of full-time equivalent (FTE) employed
and on income variables are presented. This is followed by an assessment of their impact on the
individual branches of the social security system.

Figure 8: Total Contribution Rate of Germany Social Insurance System
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Source: Own Calculation.
Note: Contribution Rate of Unemployment Insurance is kept constant at 2.6%.

Impact on the Number of Fulltime Equivalents

Changes in female labor force participation and part-time employment rates alter the projected
number of full-time equivalent workers (see Figure 9). By 2040, the number of FTE workers would be
1.7% lower than in the baseline scenario if female participation rates stagnate. In contrast, a further
increase in female participation between 2030 and 2040 would raise the number of FTE workers by
1.6% relative to the baseline. The largest effect arises from a reduction in part-time employment rates:
in this scenario, the number of FTE workers in 2040 would exceed the baseline level by 5.8% and until
2045 even to more FTE worker as observed in 2025. A more detailed discussion of labor market
implications is provided in Borsch-Supan and Rausch (2025).



Figure 9: Number of Fulltime Equivalent Worker (in Million)
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Impact on Income

Three income-related variables are central to the social insurance system: the hourly wage per
employee, the annual wage per employee, and the aggregate wage bill. In MEA-SOCSIM, hourly wage
growth is externally determined at approximately 3% across all scenarios. Annual wage growth,
however, is additionally affected by changes in labor force composition and working time, while the
wage bill further depends on the size of the employed population.

Figure 10 presents the growth rates of annul gross wages per employee. In the baseline scenario, as
well as in scenarios assuming stronger or weaker increases in female labor force participation, annual
wage growth remains close to the hourly wage growth of 3%. Minor deviations occur due to shifts in
labor force composition, such as changes in the age structure. Differences between the female
employment scenarios and the baseline are marginal: without further increases in female
employment, growth is slightly higher until 2030; with continued increases, it is marginally lower
between 2030 and 2040. This reflects the lower average wages of women, so that a rising female share
in the labor force modestly dampens average wage growth.

Figure 10: Growth Rate of Annual Gross Wages per Employee
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By contrast, a reduction in part-time employment exerts a much stronger change in the growth of
annual wages. As part-time workers transition into full-time positions, their substantially higher



annual earnings increase the overall average, generating a “fictitious” acceleration in wage growth.
This effect is confined to the adjustment period up to 2035, during which part-time rates decline. In
this phase, annual wage growth exceeds the baseline by roughly 0.5 percentage points; thereafter, no
deviation from the baseline scenario is observed. It is important to note that the underlying calculation
assumes that former part-time employees continue to receive an hourly wage that is 20% (women) or
25% (men) lower than that of the average full-time employee (part-time wage gap). That is, we assume
that this pay gap is due to the qualification of the employees and not feature of the part-time
employment. The magnitude of the growth differential would be correspondingly greater if it were
assumed that former part-time workers attain also the average hourly wage of full-time employees
upon transitioning to full-time employment.

Figure 11 illustrates the growth rate of the wage bill which is given by the multiplication of average
annual wages per employee with the number of employees. Owing to the decline in the labor force,
this rate is lower than the growth of annual wages per employee. In the baseline scenario, the growth
of the wage sum is on average 0.3pp lower than the growth of the annual wages. In the scenario
without further increases in female labor force participation, the wage bill grows on average 0.25pp
less until 2030, reflecting the reduced number of employed persons. Conversely, if female
participation continues to rise after 2030, the growth rate increases, averaging 0.15pp more until
2040. The reduction in part-time employment rates, on the other hand, produces an effect of similar
magnitude to that observed for annual wages per employee, since in this scenario the number of
employees remain constant. Hence, under the part-time scenario, both the average annual wages per
employee and wage bill grow at the same additional rate compared to the baseline scenario.

Figure 11: Growth Rate of Aggregate Gross Wage Bill
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Public Health Insurance

Figure 12 presents the projected development of the health insurance contribution rate up to 2070.
At the beginning of the projection horizon, a sharp increase in the total contribution rate (general rate
of 14.6% plus the supplementary contribution) is observed, amounting to +0.9 percentage points
between 2024 and 2025. Thereafter, the contribution rate remains temporarily stable, primarily due
to slower growth in GDP per capita relative to the contribution base.” From 2033 onwards, the
contribution rate resumes its upward trend, rising from 17.1% to 18.4% by 2051, after which it remains
relatively stable.

7 Given the fiscal strain on the statutory health insurance system (GKV), the assumptions may be overly
optimistic. Stronger cost pressures would, in turn, accelerate the increase in the contribution rate.



Under the scenarios of lower or higher female employment, the timing of this second increase shifts
accordingly: with lower female employment, the rise occurs earlier; with higher employment, later. In
addition, the contribution rate after 2040 is on average 0.3 percentage points (1.5%) higher or lower
than in the baseline, reflecting differences in the total wage bill that constitutes the contribution base.
The effects of the employment scenarios turn out to be surprisingly modest. This can be attributed to
the already high level of female labor force participation in Germany. As a result, a further reduction
in the gap between male and female participation rates exerts only a minor influence on the aggregate
wage bill and, consequently, on the liquidity position of the social security systems

The effect is considerably more pronounced under the scenario that halves part-time employment.
Assuming health expenditure profiles follow the baseline trend, the health insurance contribution rate
would even decline temporarily between 2026 and 2038. In the longer term, the contribution rate
returns to roughly its current level, remaining about 1 percentage point (5%) below the baseline
scenario.

Figure 12: Public Health Insurance Contribution Rate ((General Rate plus Average Supplementary Rate)
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Source: Own Calculation.
Note: The presented contribution rate includes the General Contribution Rate and the average additional
Contribution Rate.

Public Long-Term Care Insurance

Compared with health insurance, the contribution rate for the public long-term care insurance rises
more steeply (see Figure 13). Two factors account for this. First, the cost assumptions differ: long-term
care expenditures are linked to wage growth per employee, which exceeds the growth of GDP per
capita. Second, the long-term care insurance is more directly affected by the demographic change, as
the demand for care is even more concentrated among the elderly population as the health
expenditures. In the baseline scenario, the general contribution rate for long-term care insurance
increases from 3.6% to 5.25% by 2067 and 5.45% in 2070.

In the alternative scenarios, the increase of the contribution rate shifts upward or downward,
mirroring patterns observed in health insurance and reflecting liquidity effects arising from changes
in the aggregate wage bill. In contrast to health insurance, however, the rate does not decline in any
of the scenarios. The magnitude of the effect amounts to roughly 0.08 percentage points in the
employment scenarios and about 0.2 percentage points (around 4%) in the part-time scenario. In
relative terms, these effects are comparable to those observed for health insurance.



Figure 13: General Long-Term Care Insurance Contribution Rate
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Source: Own Calculation.
Note: General Contribution Rate without surcharge for childless or discount for (young) parents.

A reduction in part-time work or a rise in employment participation diminishes the capacity of
individuals to provide informal care for relatives. It is therefore important to assess the implications
of declining informal care for the development of long-term care contribution rates, particularly in the
part-time scenario, where the strongest effects are observed.

Within the long-term care insurance system, cases of informal care can be identified through the
recipients of Pflegegeld, the cash benefit for family-based care. With almost 3 million beneficiaries,
this group constitutes the majority of all individuals supported by the system. Depending on the care
level, annual Pflegegeld payments in 2025 range from €4,164 to €11,880. By contrast, professional
ambulatory care services (Pflegesachleistungen) involve substantially higher lump-sum payments,
ranging from €11,124 to €29,160 per year. In 2024, only around 176,000 individuals received these
benefits exclusively, while approximately 600,000 received a combination of Pflegegeld and
Pflegesachleistungen.®

To capture the potential substitution of informal by professional care, two additional scenarios are
examined. In a moderate case, the share of Pflegegeld recipients is assumed to decline by 5%, offset
by a corresponding increase in the utilization of Pflegesachleistungen, i.e., formal home care. The
second scenario considers a more extreme substitution, with the prevalence of informal home care
reduced by 20% in favor of formal services. These adjustments translate into increases in average flat-
rate payments for non-institutional care of 4 and 16 percentage points, respectively, which are
implemented stepwise in the simulations for the period 2025 to 2035.

The results, presented in Figure 14, show only minor changes under the moderate scenario. The effect
on the contribution rates persist, albeit at a somewhat lower level than in the original part-time
scenario that assumes no changes in the compositions of care types. Under the extreme scenario,
however, contribution rates exceed even the baseline development. In the most adverse case,
therefore, increased female employment could indirectly intensify financial pressures on long-term
care insurance.

8 All numbers exclude individuals classified under care level 1, who receive only minimal basic support.



Figure 14: General Long-term Care Insurance Contribution Rate for Changes in the Share of Informal Care
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Public Pension Insurance

Design of the German Public Pension System

An analysis of the effects within the public pension system requires an understanding of its
institutional design and the formulas that determine individual benefits. In the following, a brief
overview of the German pension system is provided. A detailed description can be found in Bérsch-
Supan et al. (2024). The pension benefit P; ; of individual i in year t is given by:

(1) Pyt =a;-EP;-PV;

This formula can be separated into an individual component (a; and EP;) and a general component
(PV;), which is identical for all insured individuals. EP; denotes the accumulated earnings points at
retirement R, reflecting pension entitlements acquired through contributions during the working life
(starting at S). Each year, earnings points are credited in proportion to the ratio between an
individual’s gross income y;; and the average income of the pension insurance y;. The latter is
updated annually in line with growth of the gross annual wage per employee.

R
(2) EP, =23@
=iVt

The factor a; is an access factor that adjusts benefits for early or delayed retirement (actuarial
adjustments) or due to the type of pension (e.g. old-age pension, disability pension or survivor
pensions). Finally, PV; (the pension value) reflects the monetary value of one earnings point in year t.
It is adjusted annually through the pension adjustment formula, which links benefits to the growth of
gross annual wages per employee and incorporates sustainability and contribution rate factors (SF;,
CF;) to mitigate demographic pressures:®

Vt—1
}_]_ " CFt- " SFt

t—-2

(3) PVy=PV,-

% As the sustainability factor and contribution rate factor are not central to the analytical focus, their exact
functional specifications are omitted from the formal representation.



According to the current coalition agreement, it is planned to suspend these damping factors until
2031, ensuring that the gross standard pension level before taxes remains constant at 48%.° This
study follows, however, the legal regulation in place which still does include both damping factors.

Due to the strictly earnings-oriented calculation of pension benefits, redistribution has traditionally
played only a subordinate role within the statutory pension system. Nevertheless, certain
redistributive elements exist, such as additional earning points for child-rearing or the Grundrente
(basic pension) introduced in 2021, which increases low pensions under specific eligibility conditions
(for a detailed discussion of the basic pension, see Bérsch-Supan and Goll, 2021; Bérsch-Supan et al.,
2024). In particular, part-time employees may benefit from the Grundrente due to their comparatively
lower lifetime earnings. In some cases, the additional entitlements from the Grundrente may even
exceed the additional pension claims that would have been accrued through full-time employment. It
is not possible to model this effect within MEA-SOCSIM because the eligibility criteria for the
Grundrente are complex and cannot be differentiated in a macro-level model. However, given that
current expenditures on the Grundrente account for only about 0.5% of total pension expenditures,
the potential bias in the results is likely to remain limited.

Contribution Rate of the Public Pension Insurance

Figure 16 shows the projected development of the contribution rate to the public pension insurance.
The scenarios differ only marginally, which makes it difficult to distinguish the individual developments
in the figure. The reasons for this robust pattern across scenarios are outlined in the following. Under
the baseline scenario, the rate is expected to increase sharply by 1.3 percentage points between 2027
and 2028. This rise is driven by the depletion of the sustainability reserve of the system, which is
currently well filled but will be reduced rapidly over the next years due to rapid ageing. After 2028,
the contribution rate continues to grow, reaching 21.8% by 2040 and 22.8% by 2070.

As in the health and long-term care insurances, the contribution rate is slightly lower or higher in the
two employment scenarios. The deviations remain small, averaging only about 0.2 percentage points
at the beginning. They stem from changes in the contribution base through additional employment of
women who were previously not working, while the effect on annual wage growth remains negligible
(see Figure 10). In the long run, the effect should disappear once the additional female contributors
retire and draw their pensions. The limited impact of higher female employment rates on the
contribution rate also reflects again the fact that the gender participation gap has already narrowed
down considerably over the past decades, leaving little scope for huge initial effects.!

The impact of a decline in part-time employment on statutory pension insurance is more complex.
This is because pension benefits are linked to the average gross annual wage per employee (3), which
rises more rapidly when part-time employment decreases (see Figure 10). As discussed above, the
additional growth in the average annual wage per employee is thereby identical to that of the wage
bill. Consequently, contribution revenues do not improve relative to pension liabilities, and the
development of the contribution rate does not change significantly compared to the baseline

10 The gross standard pension level before taxes is defined as the ratio of the pension benefits of a standard
pensioner to the average income, in both cases excluding social insurance contributions. A standard pensioner
is an individual with 45 earnings points and 45 contribution years, i.e. someone who has earned exactly the
average income of the pension insurance system in each year of their working life.

11 |n the case of continued stabilization of the pension level, the initial effect on the contribution rate would be
twice as strong, since the factors SF and CF in equation (3) distribute positive and negative liquidity effects more
or less equally between contributors (pension level) and beneficiaries (pension amount).



scenario.’? However, while there is no relief for contributors, the already retired population and those
close to retirement benefit from higher pension payments (approximately 5% after 2035).

This, however, does not apply to younger cohorts, as the average income, which determines the
accrual of earnings points, is also linked to annual wage growth per employee (2). As a result, for a
given contribution payment, the number of earnings points accrued decreases in the same proportion
as the current pension value has increased—that is, by roughly 5%. Consequently, no long-term effect
on the contribution rate emerges, as pension expenditures rise only for those individuals who are
assumed to work full-time but would have worked part-time in the baseline scenario.

However, this conclusion rests on the assumption that the pension benefits paid to formerly part-time
employees increase proportionally with their working hours. In the case of Grundrente eligibility, this
assumption does not hold, since additional pension entitlements would not initially translate into
higher pension payments but would first reduce the Grundrente supplement. Given the relatively
small share of Grundrente costs in total pension expenditures, this effect is very small.

Figure 15: Public Pension Insurance Contribution Rate
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Net Standard Pension Level before Taxes

The net standard pension level before taxes declines after 2025 due to the sustainability factor and
the contribution rate factor (see Figure 16). Under the baseline scenario, this decline amounts to
approximately 5 percentage points. In the employment scenarios, the pension level is slightly higher
if more women enter the labor market, and slightly lower if fewer women do so. This is because the
financial burden on the system decreases in the former case and increases in the latter, to which the
sustainability factor adjusts accordingly.

As with the contribution rate, there is no significant effect on the net standard pension level before
taxes when working hours increase as a result of reduced part-time employment. The reason for this
is that this indicator relates average annual pensions to average annual income, and—as explained—
both rise more strongly when part-time workers increase their working time.? Individual replacement
rates, however, may change. For example, already retired individuals will receive higher pension

2 In the initial years, a marginally lower contribution rate can indeed be observed. This effect arises from the
one-year lag in the adjustment of the pension value to wage growth.

13 For this reason, the results remain unchanged even if, as planned, the pension level is maintained at its
current level beyond 2025.



benefits, while their previous income obviously remains unchanged. However, as discuss this effect
disappears for younger cohorts.

Figure 16: Net Standard Pension Level before Taxes
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Conclusion

This study quantified the potential fiscal effects of activating underutilized labor market potential of
women and part-time workers on pay-as-you-go social insurance systems with special attention to
pension systems where pension benefits are indexed to average annual wages per employee. The
impact of increased female labor force participation proves to be relatively limited for many countries
where, the gap between male and female participation rates has narrowed in the recent past. A
further convergence of female participation rates to those of men therefore has only a modest effect
on the number of full-time equivalent (FTE) employees and, consequently, on the overall wage bill and
liquidity of the insurance systems. The fiscal effect is thereby even smaller than the effect on FTE due
to the gender pay gap. For Germany, the combined financial impact on statutory health and long-term
care insurance results in a total contribution rate that is at most 0.7 percentage points lower. For the
statutory pension system, a temporary positive effect of up to 0.3 percentage points emerges.
However, even this small effect disappears once the women who are newly employed enter
retirement and draw pensions based on their additional entitlements.

In contrast, reducing part-time employment in countries, where part-time employment is high, has
the potential to yield a more substantial fiscal effect, particularly for health and long-term care
insurance. For Germany, the projected combined increase in contribution rates could be reduced by
up to 1.2 percentage points. The statutory pension system, however, remains largely unaffected by
this adjustment in countries where pension benefits are tightly linked to the average annual wage per
employee. This surprising result comes about since higher labor income translates directly into
increased pension adjustments, almost fully offsetting the short-term liquidity gains. Consequently,
the contribution rate trajectory remains unchanged. Current and soon-to-be retirees benefit from the
higher pension adjustments, while younger cohorts receive pensions comparable to those they would
have obtained without changes in part-time employment. This occurs because the accrual of pension
entitlements decreases in proportion to the increase in the current pension value. In the long run,
pension expenditures therefore rise only for those individuals who were assumed to work part-time
in the baseline scenario.

Overall, the absence of a fiscal effect from reducing part-time employment in the German pension
system primarily results from the close linkage of both pension benefits and entitlements to



developments in average annual wages. Such a strong connection exists in many pension systems but
there are important exceptions. In Austria, for instance, only pension entitlements and initial pension
benefits are linked to annual wage growth, whereas ongoing pensions are adjusted in line with
inflation. Consequently, under the Austrian system, pension expenditures would not increase more
sharply in response to a decline in part-time employment—assuming that inflation remains unaffected
by changes in part-time work. In the medium term, however, expenditures would still rise more
quickly than under the baseline scenario, as new retirees continue to benefit from higher wage
growth. In the long run, no lasting effect would remain, since the newly full-time-employed still
accumulate additional pension rights. Hence, the contribution rate would revert to the baseline level,
albeit with some delay.

In France’s AGIRC-ARRCO pension system, the degree of wage indexation is even weaker, as both
initial and ongoing pensions are adjusted in line with inflation rather than wage developments. Under
such a regime, a reduction in part-time employment would therefore generate short- and medium-
term fiscal improvements, as only those increasing their labor participation would receive higher
pension benefits upon retirement. In the meantime, the fiscal burden on the pension system would
be alleviated by the additional contribution payments of those now employed full-time.
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