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Abstract This study presents the newly developed dynamic cross-sectional microsimulation model
MIDAS_CH, which is developed to assess the pension adequacy of the 1°' and the mandatory part of
the 2" pillar pension systems. By simulating the entire life-spans of native and immigrating individ-
uals we analyse the impact of the most recent pension reform, which increased the statutory retire-
ment age (SRA) of women from 64 to 65. Furthermore, the impact of a reduction of the conversion
rate in the 2" pillar - which is a quite likely policy scenario —is also analysed. Our simulations suggest
that the GPG would decline from 23.6% in 2020 to 21.6% in 2070. Although this decline appears to
be marginal, there are signs of a catching-up process, especially among higher incomes. This catch-
ing-up process of women's pensions may be driven by an increasing share of women having a tertiary
educational attrition, which results in higher wages and higher activity rates. This leads to a reduction
of the GPG in the upper income range. However, since labour market participation as well as the
extent of part-time employment are positively correlated with the level of education, this would also
lead to a larger variance in women'’s lifetime earnings. The simulation of the policy scenarios suggests
that an increase in the SRA of women increases their retirement income only marginal, whereas a
reduction of the conversion rate from 6.8% to 5.2% would decrease the 2" pillar pension income by
23.5%.
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1. Introduction

The Gender Pension Gap (GPG) measures the relative difference between the retirement income of
i
both women and men. In a general form, the GPG(l, x) can be written as 1 — % ; usually | is the

mean of the variable of interest, x, e.g. gross pension income, including survivors' pensions of the 65+,
though I(.) can be any measure of location. The GPG therefore reflects how much the pension benefit
of women lags behind that of men.

The GPG is usually much higher than the gender pay gap,’ since the latter is a view at any moment
in time, whereas the former is the result of how gender differences in in the prevalence of part-time
work, unemployment, withdrawals from the labour market, and the gender pay gap cumulate over the
working lives of men and women (; Bettio et al., 2013; Jolly, 2014, 37 and 50). These differences in

1. Based on Eurostat data (ILC_PNP13 and earn_gr_gpgr2) between 2008 and 2018, the gender pension gap is
on average almost twice as high as the pay gap.
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earnings may be related to other gendered behaviour, such as the impact of parental leave on wages
after return (e.g. Lequien, 2012, Thévenon and Solaz, 2013), sectoral segregation, and so forth.
However, since pension insurance systems include redistributive elements, the relationship between
lifetime earnings and pension income after retirement is far from linear (Kirn and Dekkers, 2022).
Thus, the impact of gender-specific aspects on pension income depends in part on the design of the
pension system.

In Switzerland, the GPG for the 65+ group fluctuates between 40.2% in 2008 and 30.9% in 2018
(European Commission, 2021a) and averages 33.6% between 2007 and 2019. Using data from
SESAM,? Fluder et al. (2016) find that women'’s total pensions are 37 percent- or nearly 20,000 Swiss
francs (henceforth CHF) per year lower than men’s pensions, which is roughly €20,510.2 However,
as we will see in more detail later in this paper, the GPG varies dramatically with the pillar of the
Swiss pension system.* The 1 pillar pensions have a negligible GPG of just under 3 percent while
2" pillar pensions have a GPG that exceeds 60 percent. The differences in the GPG of the respective
pillars are due to the redistributive elements of the 1% pillar, which predominantly benefit women.
In the 2™ and 3 pillars, where pension entitlements are directly linked to contributions and thus
to income, the differences are large and reflect gender differences in lifetime income. Kuhn (2020)
reports that women'’s pension entitlements in the 1* pillar are higher than men'’s despite their lower
lifetime income. However, men’s 2™ pillar entitlements are more than twice as high as women's, as are
3 pillar entitlements.

Measures of the current GPG, such as Fluder et al. (2016), Kuhn (2020), Kuhn et al. (2021)
and the European Commission (2021), are retrospective since the gender pension gap observed
among today's retirees is shaped by labour market behaviour over the past decades. Since labour
market participation of women has increased from 68% in 1991 to 79% in 2014 and in addition,
part time work rates among active women have increased (Kuhn and Ravazzini, 2017), the question
arises how the changing labour market participation of women will affect the GPG in the future.

Measures of future GPG simulated with static microsimulation models are valuable for assessing
specific aspects, such as the impact of informal care on future pension income (Kirn and Thierbach,
2020), but do not incorporate dynamic aspects, such as changes in labour market participation at the
extensive and intensive margins or migration.

This paper will present a newly-developed dynamic microsimulation (henceforth DMSM) model for
Switzerland and use it to make projections of the Gender Pension Gap in 2070 for the cohort entering
the labour market in 2018, as well as for immigrants entering and emigrants leaving the labour market
afterwards. These projections will be as consistent as possible with official demographic and economic
projections produced by various Swiss institutions, including the Swiss Federal Statistical Office (FSO).
Furthermore, we will study how key parameters (such as the conversion rate) and the effect of these
exogenous projections change the simulation results. This will allow us to assess how the GPG would
develop if the statutory retirement age of women would increase, or if the conversion rate of the 2™
pillar pension income would be reduced.

Our study follows Bonnet et al. (2006), who use a DMSM to study the effects of pension reform
on the GPG for a cohort of men and women in France. Their analysis is however limited to private-
sector pensions, whereas this study includes both the 1% and 2™ pillars of the Swiss pension system.
Halvorsen and Pedersen (2019) also use a microsimulation model to study the projected GPG of one
cohort for the reformed Norwegian pension system. Kirn and Thierbach (2020)

2. SESAM is provided by the Swiss Federal Statistical Office. It links microdata from the Swiss Labour Force
Survey with different social insurance registers such as old age and survivors’ insurance; disability pensions; com-
plementary benefits; individual accounts; and unemployment insurance.

3. In expressing the amounts in euro, we take the exchange rate to be 1CHF=€1.0254195 (Xe Currency Con-
verter, 2022), 27/07/2022; 10:55.

4. A'pillar’ of a pension system is a part of the system that is discernible from other parts, in that it follows a
separate set of, sometimes contradictory, targets (for example, fighting poverty or preventing a drop in income
on retirement). See World Bank (2010) for a discussion. Most pension systems consist of more pillars than one,
as this enhances flexibility and allows targeting a wider array of criteria. While they are called “pillars’, very often
these sub-systems appear as «stacked», for example a highly-redistributive basic pillar which lies «under» a more
actuarially-equilibrated second pillar.
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Our study follows Bonnet et al. (2006), who use a DMSM to study the effects of pension reform
on the GPG for a cohort of men and women in France. Their analysis is however limited to private-
sector pensions, whereas this study includes both the 1% and 2" pillars of the Swiss pension system.
Halvorsen and Pedersen (2019) also use a microsimulation model to study the projected GPG of one
cohort for the reformed Norwegian pension system Kirn and Thierbach (2020).

The study by Dekkers et al. (2022) is closely related to this paper. It presents a more general view
on the same Swiss simulation results, however in a comparative context with simulation results from
Belgium, Luxembourg, Slovenia and Portugal. This paper is complementary to theirs in that it focusses
on the Swiss case, and presents the microsimulation model that was developed to this aim.

We contribute to this literature as we are the first to produce projected GPGs of the Swiss Pension
system, which provides a gender-specific perspective on how the design of the Swiss pension
system might affect within- and between-gender inequalities of pension income in a context of net-
immigration and demographic ageing. Furthermore, we extend the analysis from the gap measured at
the mean, to gaps in the lower and upper ends of the income distribution. Our analysis concentrates
on one birth-cohort - individuals born in 2000 — and we focus on two perspectives. First, we project
the future GPG by mapping our own projections about the future labour market participation at the
extensive and intensive margin. In a second step, we simulate the impact of the most recent pension
reform, which increased the statutory retirement age (SRA) of women from 64 to 65. Third, we simu-
late the impact of a reduction of the conversion rate in the 2" pillar - which is a quite likely policy
scenario — and analyse its impact on the future GPG.

An important caveat is that our analysis is limited to the 1° pillar of the Swiss pension system and
the mandatory part of the 2" pillar. This means that the voluntary and more defined-contribution parts
of the pension system are not included. The reason for this is the theoretical and empirical difficulty
in the modelling of private savings (Tedeschi et al., 2013) and the trade-off with social security in
dynamic microsimulation modelling (Rein and Turner, 2001). This would bring us too far from the
ambitions of the paper, but it also means that we probably underestimate the GPG in both 2018 and
in our projections.

The remainder of the article is organized as follows. The next section introduces the dynamic
microsimulation model MIDAS_CH and puts it in the classification of existing models. This discussion
will include the data used as the starting dataset as well as the auxiliary information and the alignment
methods by which this is done. Section 3 describes in more detail the simulation of lifetime events in
the field of demographics (birth, death, migration, etc.), labour market states, retirement and disability,
as well as immigration and emigration. Section 4 provides information about the Swiss pension system
and the simulation of pension income of 1** and 2" pillar pension income. Finally, section 5 will present
the simulation results of the model and discuss various projected gender pension gaps, in the base
variant and the policy scenarios. Finally, we draw a conclusion and provide an outlook to the next
steps in the development of the model.

2. The dynamic simulation model MIDAS_CH

MIDAS_CH (which is an acronym for ‘Microsimulation for the Development of Adequacy and Sustain-
ability’) is a discrete-time DMSM using dynamic cross-sectional ageing. It is developed to simulate the
distribution of pension income, and its underlying processes, including labour supply, migration, family
formation and dissolution, and many others. As such, the model creates a synthetic panel dataset out
of a cross-sectional observed starting dataset, by simulating the life spans of the existing individuals
and their households while adding new-borns and immigrants, and removing emigrants and deceased
individuals. Older — and further developed — models of the same group include MIDAS_BE in Belgium,
MOSART in Norway, SESIM in Sweden, DESTINIE in France, -DYMM in Italy and CBOLT in the US (see
Li et al., 2014, for a discussion).

MIDAS_CH belongs to the MIDAS group of DMSM, which also includes models in Belgium, Luxem-
bourg, Portugal and Hungary. It has taken the MIDAS_BE model as an example and source of inspi-
ration (Dekkers et al., 2009; Dekkers and Van Den Bosch, 2016) and runs on LIAM2 (De Menten
et al., 2014). In doing so, MIDAS_CH has benefitted considerably from the years of knowledge and
experience of other users and developers of models in the MIDAS group (Bryon et al., 2018; Bryon
et al., 2018; Dekkers et al., 2022; Dekkers and Van den Bosch, 2021, Li et al., 2014, Liégeois,
2021 Moreira and Wall, 2021Moreira and Wall, 2021), as have the other models in this list.
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MIDAS_CH is set up as a discrete-time, cross-sectional ageing model, thereby allowing for the
modelling of interactions between individuals, as between partners. This is relevant for the modelling
of survivors' benefits.

As the model follows a closed population approach, partners in the family formation process are
selected sporadically from individuals in the dataset. Furthermore, following Dekkers (2015), indi-
viduals are cloned in the case of immigration, and removed from the sample in the case of death or
emigration. Finally, discrete time models are easier to implement in stepwise computer simulations
and often require fewer variables than continuous-time models (Li et al., 2014). But the main advan-
tage of the combination of cross-sectional aging and discrete time simulation is that it allows to define
exogenous constraints on the number of objects or events within each time unit, which assures, that
the simulation results are consistent with exogenous projections and assumptions (Andreassen et al.,
2020; Dekkers et al., 2009). This is explained in the next section.

2.1 Simulation and alignment

The purpose of a DMSM like MIDAS_CH is to produce long-term projections of pensions. As these
pensions in some shape or form are the result of previous earnings or labour market participation,
or even of the person being present in the country, this requires the simulation of the intertemporal
development of a large variety of characteristics, such as demographic ageing, the household size
and marital states, activity rates, etc. In its simplest form, this is mostly done using separate discrete-
dependent variable models, such as logistic regressions. However, if these estimated models are
considered sub-optimal,® or if the researcher wishes to make use of projections that were developed
by others in order not to reinvent the wheel and to paint a consistent picture, many models make
use of so-called alignment techniques. Various alignment methods have been developed (Morrison,
2006), but Li et al. (2014); Li and O’Donoghue (2014) conclude that, for those simulation models
that focus on the impact on distributions, the sidewalk hybrid and the SBDL® methods achieve the best
results. However, as sidewalk hybrid methods have a low computing performance, the “alignment by
sorting” by the SBDL method is widely used in complex microsimulation models, and MIDAS_CH is
no exception.

100)
3

index (1993:

1994 2004 2014 2024 2034 2044 2054 2064
year

Nominal Wage Index = ==Nominal Wage Index (proj.) Real Wage Index

= =Real Wage Index (proj.) Consumer Price Index = == Consumer Price Index {proj.)

= Mixed Index

Figure 1 Nominal and real wage index, consumer price index, and mixed index (base 1993)
Source: FSO (2022b), own projections.

5. For example, because the events that are being estimated are not common (because it is well known that the
simulation properties of logistic regression models deteriorate if the probabilities are more extreme), or if the
models are estimated on panel datasets that span just a few years (or even cross-sectional datasets), whereas the
simulations are used for (very) long term simulations.

6. SBDL stands for "Sorting by the Difference between Logistic adjusted predicted probability and random
number".
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Federal Bonds (10Y) = = =Federal Bonds (10Y, proj.) = BVG minimum interest rate
= = = BVG minimum interest rate {proj.)e««+++ Expected grass return conversion rate
conversion rate (men) ~ eeeeee implicit interest promise inflation rate

= = =inflation rate (proj.) life expectancy at 65

Figure 2 Actual and projected rates of return and life expectancy (at age of 65)
Source: FSO (2022b), own projections.

In addition to the alignment of the states, consistency with exogenous macroeconomic forecasts
is achieved through the indexation of earnings and the adjustment of macroeconomic variables. In so
doing, the simulated micro-level earnings are adjusted to be equal to macroeconomic wage growth
projections. Furthermore, the minimum 1% pillar pensions and the related thresholds of the 1** and
2" pillar pension are adjusted by the arithmetic mean of the consumer price index and nominal wage
index (the so-called mixed index). The short-term forecast of the wage-price index is based on the
estimate of SECO (2022). In the absence of official estimates of long-term future wage and price
indices, it is assumed that future nominal wage growth rates would correspond to the average annual
growth rates of the past twenty years, based on the nominal wage index (FSO, 2022b) and that
the real wage growth is equal to the inflation rate (full inflation compensation). Figure 1 illustrates
the nominal and real wage indexes based on official statistics (base=1993), as well as the projected
nominal and real wage indexes, and the related consumer price index’” and mixed index.

Additionally, a range of interest rates are projected, as these affect the central parameters of the
2" pillar (see Figure 2). Based on the current inflation trend, it is assumed that the Central Bank
rate will rise in the coming years (KOF, 2022), which will also result in an increase in the yield on
10-year federal bonds,® as well as a decline in inflation rates. Accordingly, the expected gross return
on pension wealth will increase, as in accordance with Art. 3 of Professional Guideline 4 (FRP 4), the
upper limit is calculated as the interest rate of the 10-year federal bonds, increased by a surcharge
of 2.5%° and reduced by a discount (at least 0.3% -points) for the increase in longevity. Additionally,
the minimum interest rate on accumulated assets of the 2" pillar, which is set by the Federal Council
according to the recommendation of the Federal Commission for Occupational Pensions, is adjusted
according to our own forecasts on the return on federal bonds, as well as the expected gross returns.
Hence, the yield on 10-year federal bonds and the expected gross return delimits the interest corridor
on accumulated pension assets.

Another key parameter of the 2" pillar pension system is the conversion rate, which is the percentage
at which an insured person'’s retirement assets are converted into a life annuity. Since the conversion

7. The projected consumer price index is the ratio of the projected nominal and the real wage index.

8. 10-year federal bond rates: https://www.bfs.admin.ch/asset/de/10607698https://www.bfs.admin.ch/asset/
de/10607698

9. The risk premium of 2.5% reflects an investment strategy structured in accordance with the Pictet-BVG-40.
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rate depends on the interest rate levels and life expectancy, assuming increasing life expectancies
and low interest rates, a lower conversion rate is likely in the future. Based on a life expectancy at
age of 65, which is projected by the FSO (2022c), the conversion rate is adjusted according to the
annuity formula'® to achieve an implicit interest pledge, which is close to the minimum interest rate on
accumulated assets of the 2™ pillar. Since widows' and orphans' pensions are not taken into account
in this simplified approach, the resulting implicit interest rate tends to be underestimated.”” However,
since the projected conversion rate is estimated using the minimum interest rate, which represents the
lower boundary of the interest corridor on accumulated pension assets, the assumption is plausible.
Thus, the estimated future conversion rate is 5.2%, which corresponds to the average conversion
rate for the supplementary second pillar pension (currently 5.28%) for retirements in five years (OAK,
2021) seems plausible.

However, since a reduction in the conversion rate leads to a significant reduction of the pension
income of the 2" pillar (For example, a reduction of the conversion factor from currently 6.8% to 5.2%
would reduce pension income by 23.5%),'* two different scenarios are simulated: 1) the conversion
rate remains at today'’s level, 2) the conversion rate will be lowered in the future. As a reduction in the
conversion rate lowers the relative share of 2™ pillar pension income in total pension income, we also
expect that this affects the simulated GPG, since the GPG is largely based on the gender differences
in the 2™ pension pillar.

2.2 Database

As explained in previous sections, a discrete-time DMSM essentially creates a synthetic micro panel
dataset out of a cross-sectional observed starting dataset. So the starting dataset is a crucial element
of any model. MIDAS_CH is based on the Swiss SILC dataset of 2018, which is conducted by the Swiss
FSO and represents the Swiss population. The Swiss SILC dataset has a sample size of 6,680 house-
holds, and approximately 15,200 individuals (FSO, 2018). Leaving out the 949 individuals in house-
holds for which no information was available, a balanced panel comprising 14,251 individuals and
6,263 households was used for the simulations. SILC datasets are widely used as database for arith-
metic microsimulation models, like Euromod, as are some dynamic microsimulation models (Dekkers
and Van Den Bosch, 2016; Li et al., 2014) due to their wide range of socio-demographic variables at
individual and household level, as well as their international comparability.

Although the SILC dataset is a good data source to simulate life courses and pension income, some
limitations of the database need to be mentioned. The survey uses the permanent resident popula-
tion in private households as the primary population and survey unit. This includes persons without
permanent residence who live together with at least one other permanent resident due to their living
circumstances. However, the SILC data excludes people living in collective households, notably older
people in care homes. As these persons consist mainly of the oldest men and women, this may affect
the simulation results (Peeters et al., 2013).

Furthermore, the SILC does not contain information on the upbuilding of pension claims based
on previous earnings of the currently active population. The earnings history cannot be derived from
previous waves of the panel either, since the Swiss SILC, like all SILC datasets, is organized as a
rotating panel with a panel duration of only four years. Nor are previous earnings histories available,
so that the simulation of this actual implicit pension claim is not possible. Including this information on
current pension upbuilding is a key ambition for the next version of MIDAS_CH, because it for now
limits the simulation results to the first cohort that can be assumed not to have an implicit pension
claim in 2018. This of course is the cohort that enters the labour market in 2018, and which will receive
their pensions from 2062 onwards. So, for now, we need to limit our simulations to this cohort.

10. conversionrate = 102U+ +i \vhereas n reflects life expectancy at age of 65, and i the implicit interest.
(1+)"—1

11.Given current life expectancy, a conversion rate of 6.8% obligates the pension fund to achieve an interest
rate of approximately 4.7% (Baumann, 2016). By using the simplified approach, a conversion rate of 6.8% with
an assumed life expectancy of 20 years at age 65 corresponds to an implicit interest promise of 3.1%, which is
1.6%-points below the actual interest promise.

12.(1-5.2/6.8=0.235).
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2.3 Dynamic weighting

Like most datasets, the SILC data for Switzerland includes weights to compensate for over- or under-
sampling of specific cases, and for disproportionate stratification or to adjust for survey non-response
(Verma et al., 2007). Frequency weights therefore have also to be applied in DMSM in order to obtain
unbiased results.

In order to set up an efficient and accurate DMSM, various approaches exist. A first and simple
approach is to expand the starting dataset using the frequency weights, and then take a sample
from the expanded dataset (Dekkers and Cumpston, 2012). This approach is simple and straight-
forward but can result in loss of information, especially if the original dataset is comparatively small.
The modelling approach (Galler, 1987, p. 313) and the shared weights approach (Ernst, 1989)
are alternative approaches. These techniques can be used to determine the frequency weights
(Schonlau et al., 2013). The modelling approach is used for the panels HILDA'™ and SOEP™ to
estimate the unknown selection probabilities of new households based on a model from the known
probabilities and using the inverse selection probabilities as weights (see Haisken-DeNew and
Frick, 2005; Watson, 2012, for a discussion). Finally, the shared weights approach, redistributes
the frequency weight of a household equally among the household members. If, for example, two
individuals from two households with different frequency weights form a new household, the indi-
vidual weights are summed up and divided equally among the household members of the newly
formed household. In this way, the shared weights approach keeps the total of individual weights

Table 1. Sources used for the alignment process

alignment source data dimensions age groups scenario variants
BEVNAT,

mortality FSO ESPOP, STATPOP  gender year scenario A-00-2020
BEVNAT,

births FSO ESPOP, STATPOP female year scenario A-00-2020
BEVNAT,

population FSO ESPOP, STATPOP  gender 5-year brackets  scenario A-00-2020
BEVNAT,

fertility FSO ESPOP, STATPOP  female year scenario A-00-2020

marriage FSO BEVNAT gender, civil state  5-year brackets

divorce FSO BEVNAT gender 5-year brackets

disability FSO v gender 5-year brackets

care FSO SGB gender year

care giving FSO SGB gender year

early retirement ~ FSO NRS gender year

labour market

participation FSO SAKE gender year

3 categories of PT

part-time FSO SAKE gender 5-year brackets  work

unemployment  FSO SAKE gender 5-year brackets

immigration FSO STATPOP gender, nationality year scenario A-00-2020

emigration FSO STATPOP gender, nationality year scenario A-00-2020

BEVNAT = Statistik der natlrlichen Bevolkerungsbewegung. ESPOP = Statistik des jéhrlichen
Bevélkerungsstandes. STATPOP = Statistik der Bevolkerung und der Haushalte. SAKE = Schweizerische
Arbeitskrafteerhebung. IV = IV-Statistik. NRS = Neurentenstatistik. SGB = Schweizerische Gesundheitsbefragung.

within a household constant and redistributes the weights among the household members as new
individuals enter a household. The shared weights approach is, for example, used in the household

13.HILDA, the Household, Income and Labour Dynamics in Australia Survey.
14.SOEP, the Socio-Economic Panel of Germany.
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panels EU-SILC (Verma et al., 2007), PSID" (Heeringa et al., 2011), BHPS,"® SLID" (LaRoche,
2003).

As however the weighted objects have to be aligned with exogenous constraints, such as projected
demographic developments, the interaction of alignment and weighting procedures has to be taken
into account to avoid simulation errors. Dekkers and Cumpston (2012) propose three strategies to
cope with the interaction of weighting and alignment. First, to split up the last household, second to
select a household for alignment to give the lowest possible mismatch, third, to carry forward any
misalignment to the next period. They tested these strategies and concluded that the third strategy
is the most efficient in terms of runtime and memory requirements. In order to set up an efficient and
accurate DMSM, in MIDAS_CH shared weights approach is implemented in combination with the
carry forward of any misalignment, as proposed by Dekkers and Cumpston (2012).

3. Simulation of life events

Life events, such as becoming a parent, reducing work to care for relatives, unemployment and
divorce, all affect pension upbuilding. For example, periods spent upraising and caring for children
are credited in the 1% pillar pension scheme, but not in the other pillars. Other life events, such as
unemployment or interruptions and reductions in employment, affect pension income through their
impact on earnings. As is standard in a discrete time model, the likelihood that a given event will take
place is simulated for every individual in each period.

The simulation of demographic events in MIDAS_CH uses the SDBL method (see section 2.1). To
ensure that the simulated population structure stays as close as possible to the population structure
projected by the FSO (FSO, 2017, FSO, 2020c), the simulation results are aligned to the official
projections. But also other relevant official projections on household formation and dissolution; labour
market participation -, unemployment -, and care-giving rates; part-time work rates; earnings growth
rates, etc. are being taken into account in the simulations of MIDAS_CH. Table 1 provides an overview
of the data sources used for the alignment.

The next sections provide an overview of the modelling of demographic events as well as labour
market participation and labour supply.

3.1 Fertility and mortality

In 1964, the total fertility rate (TFR) in Switzerland was 2.7 children per woman. But during the
economic crisis in the 1970s, the birth rate fell drastically and has been below the replacement level
ever since. Since 2009, the fertility rate has been around 1.5 children per woman. The TFR of Swiss
and foreign national mothers born in Switzerland are very similar, but that of women born abroad
is higher (FSO, 2020d; Guarin Rojas et al., 2018). Differences in fertility are determined by educa-
tional level since a longer period of education leads to a postponement of family formation (Van
et al., 2015), and the opportunity costs of career interruptions are higher (Gustafsson, 2001). Most
children are born within marriages, though the number of non-marital births has increased more
than fivefold since 1970. These non-marital births are mostly the children of single women, most of
whom live in a consensual partnership (FSO, 2020d). Hence, within the SDBL alignment method,
the a priori probability of giving birth is simulated on the basis of a logistic regression model using
age, educational attainment level, cohabitation and marriage as well as the number of siblings as
arguments.

Currently, life expectancy at birth in Switzerland is one of the highest in the world, mainly due to
the sharp increase during the 20th century. Average life expectancy at birth for men (women) was 81.9
(85.9) in 2019. In line with this trend, the remaining life expectancy at age 65 also increased signifi-
cantly. The projections of the FSO assume that this increase in life expectancy will continue in the
future. For example, the expected average remaining life expectancy of men and women at 65 born in
1952 (who turned 65 in 2017) will be nearly 21 and nearly 25 years, respectively, and increasing to 28

15.Panel Study of Income Dynamics (PSID, USA).
16.British Household Panel Survey (BHPS, United Kingdom).
17.Survey of Labour and Income Dynamics (SLID, Canada).

Kirn and Dekkers. International Journal of Microsimulation 2023; 16(3); 100-129 DOlI: https://doi.org/10.34196/ 107
ijm.00290


https://microsimulation.pub/subjects/pensions-retirement
https://microsimulation.pub/subjects/dynamic-microsimulation
https://doi.org/10.34196/ijm.00290
https://doi.org/10.34196/ijm.00290

. International Research Article
icrosil i

osimulation

and 30 years for those born in 2017 (FSO, 2020c).
To reflect the increased life expectancy in MIDAS_ | o5

ssociation Pensions and retirement; Dynamic microsimulation
CH, the projected probabilities of death for men | o2
and women by age have been used as alignment 02

information in the modelling of mortality risks. - “ “ |‘ é “ é ‘| “ § “§ “g

3.2 Marriage and divorce e P R R R
As mentioned above, MIDAS_CH is a closed Binformalare ging (men) % R nfermalcare i (womer) %
model. Therefore, for each candidate for marriage,
a stable marriage market algorithm available in  Figure 3 Need and provision of informal care (in
LIAM2 is used to match potential spouses avail- percentages in 2025)

able in the dataset (Bryon et al., 2018). A first Source: Own simulations.

step in this procedure is the selection of potential
candidates for marriage. Then women candidates
are ranked based on how difficult they are to match, and the most difficult are then matched first. This
"order of decreasing differences algorithm” prevents strange matches among the “last” people to be
selected for marriage (Bouffard et al., 2001; Dekkers et al., 2009). It is not unusual for the ranking of
each woman to be based on the difference between her age and the average age of the male candi-
dates. In a third step, a matrix is constructed where for each woman, all male candidates are assigned
a score that represents the assumed or observed likelihood of the match. In our model, this score is
based on the age of the male candidate, the difference between the age of the man and woman, and
the work status of the potential partners. In the final step, for each female candidate and in the order
explained above, the male candidate with the highest score is selected from the vector of available
men. Finally, an “alignment by sorting” approach is applied, whereas the cases of “actual marriages”
are aligned with the projected figures (Dekkers et al., 2009).

The modelling of divorce is comparatively simpler. The probability of divorce is simulated for one
partner in each couple; this probability is based on the results of a logistic regression of divorce on the
base of the number of children, the duration of marriage, the age difference between the spouses,
and combinations of work status of both spouses. This logit is combined with alignment using projec-
tions from the FSO.

% informal care receiving (men) % informal care receiving (women) %

3.3 Disability and informal care

The disability rate is closely related to age. While in 2020 less than 2% of the total resident population
under the age of 30 received a disability pension, this share was 11.4% for men and 9.6% for women
shortly before they reached the statutory retirement age (FSO, 2022b). When modelling disability,
the probability of becoming disabled is estimated for each individual each year, depending on age,
civil state and an interaction variable of age and education, before the alignment by sorting is applied
according to the projected prevalence of disability by gender and age group. In the absence of official
projections of disability prevalence, projected disability prevalence is assumed to follow the trend of
recent years, but to begin to stabilize after 2040.

The next step is to simulate the need for informal care. In 2017, 13% of the population received
help from relatives, acquaintances, or neighbours for health reasons. This percentage, which is higher
among women, increases sharply from the age of 75. The proportion of people providing unpaid
care is highest among those aged 45 to 64 (FSO, 2020a). Hence, the probability of need for care is
simulated for each person each year, depending on age, an interaction between age and education,
gender and disability as arguments. This logit is combined by an alignment by sorting that is applied
according to the projected need for care by gender and age group. In the absence of official projec-
tions about the need for care, projected need for care is assumed to follow the trend of recent years,
but to begin to stabilize after 2040.

Based on the need for informal care by family members, the provision of informal care is simulated
as individuals providing informal care to relatives are granted care credits. When modelling the provi-
sion of informal care, the probability of provision is estimated for each person each year, depending
on the need for informal care from relatives (spouse, children, parents, and in-laws), before adjustment
through sorting by projected prevalence of informal care by sex and age group. In the absence of
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official projections of informal caregiving, the projected incidence of informal caregiving is assumed
to follow the trend of recent years but to begin to stabilize after 2040.

Figure 3 shows the need (patterned bars) and provision (solid bars) of informal care as a fraction of
the total population for the simulated year 2025 by gender. The comparison across age groups shows
that for men, the informal care provided as well as the informal care needed is relatively stable over
the life cycle. For women, on the other hand, there are clear fluctuations over the life course. The need
for informal care is higher in younger and older age groups, and the amount of informal care provided
is highest in midlife.

3.4. Labour market participation and labour supply

The modelling of labour market participation is a key element in MIDAS_CH, as interruptions and
reductions in employment significantly determine pension income after retirement. Since the goal of
our model is to simulate the GPG, the employment- and part-time work rate, especially of women is
of particular importance. As in most European countries, the majority of men in Switzerland work full
time. However, for women, the picture is a bit more complex. In the EU28, the employment rate of
women on averaged 64.1% in 2019. In Switzerland in the same year, 76.3% of women were employed,
making it the second highest employment rate for women compared to the European countries — only
surpassed by Iceland (81.9%; FSO, 2020b). However, the labour market participation of mothers is
much lower than that of childless women (Ravazzini, 2018). Switzerland also ranks second in terms
of part-time employment among women. In 2019, 62.7% of employed women in Switzerland worked
part-time according to the European definition' (2010: 60.8%) — a percentage only surpassed by the
Netherlands (FSO, 2020b).

The conclusion is that although the overall employment rate of women in Switzerland is high, it is
often at a reduced employment level. To fully capture the heterogeneity of work intensity, we model it
in three steps. First, whether a man or woman works or not is modelled by combining the aforemen-
tioned alignment information (see Table 1) with the results of a logistic regression model, with argu-
ments age, civil state and previous work status (employed, unemployed, other inactive). Next, given
that a person works, we use the results of a logistic regression model (referring to gender, number of
children below age 11 and age 15, civil status, age, and education level) and the alignment informa-
tion to simulate whether the person works part-time or full-time. The third and final step then models
the extent of part-time work for those that are selected to work part-time in the first step. Here we
distinguish three groups i) less than 50% of full time, ii) between 50% and 69% of full-time, and, iii)
between 70% and 89% of full time. These three groups match with the dimensions of the projections
from the FSO (FSO, 2020c) that we use in our alignment tables.

With regard to labour market participation at the extensive and intensive margins, we extended
the projections of the FSO from 2050-2070.
Figure 4 illustrates the actual and projected
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Figure 4 Actual and projected labour market
participation of men and women aged between 15 and
64.

Source: FSO (2021c), own simulations.

18. According to Eurostat's definition, employment levels

labour market participation of men and women in
Switzerland. The activity rate of men is declining
mainly because of demographic ageing, and
partially due to increasing educational attain-
ment levels that delay labour market entry. These
developments are also at play with women, but
their impacts are more than compensated by the
strong increase in the activity rates of women,
especially in the middle aged groups, which is
driven by a rising level of education and other
factors, such as measures to better reconcile work
and family life, interest in careers and the need to
contribute to household income (FSO, 2020c). It

of less than 100% are considered part-time. According

to the Swiss definition, an employed person is considered to be working part-time if he or she has a degree of
employment of less than 90% as part of his or her main job (FSO, 2020c).
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is assumed that the labour market participation of men and women will further converge and stabilise
(see Dekkers et al., 2022, for a further discussion).

In 2019, around 18% of men worked part-time, compared with 60% of women. For this reason,
women have significantly lower FTE employment rates than men, especially those of family age.
Assuming a better reconciliation of family and work, the FTE employment rate of women will increase
significantly by 2050 and a trend towards more part-time employment among men is expected.
However, the FTE employment rate of women will still be significantly lower than that of men (FSO,
2020c).

3.5 Early and late retirement

In the years between 2018 and 2020, the early retirement rate one year before the regular (statu-
tory) retirement age was 39% for men (at age 64) and 30.4% for women (at age 63). These rates are
declining compared to the 2006-2009 period (when it was 47.1% for men and 43.2% for women)
(FSO, 2022b). As early retirement is affected by health status, the probability of early retirement
is estimated according on age and educational attainment level, an interaction variable of age and
education and whether a person received informal help from relatives, acquaintances or neighbours
for health reasons. To ensure consistency with forecasted rates of early retirement, the extent of early
retirement is aligned by gender, age and year of simulation.

3.6 Immigration and emigration

Switzerland is a migration country, and the MIDAS_CH model therefore has to allow for immigration
and emigration. Each year, around 145.000 people immigrate, while around 126.000 people emigrate.
The population is around 8 million. In 2019, Switzerland had approximately 17 immigrations and 15
emigrations per 1000 inhabitants, a rate higher than that of other Western European countries of
similar sizes, such as Austria (12 / 8 per 1.000), Belgium (13 / 9 per 1.000), and the Netherlands (12
/ 6 per 1.000)." In 2018, the share of immigrant population in Switzerland equals 29.7%. Apart from
micro-states, such as Andorra and Liechtenstein, this is one of the highest percentages in Europe, only
surpassed by Luxembourg.

Moreover, the profile of immigrants in Switzerland is somewhat different than in EU countries.
According to the Swiss Mobility Migration Survey, immigration to Switzerland is mainly motivated by
professional reasons (Steiner and Wanner, 2019). 73% of the immigrants benefited from the “Agree-
ment on the Free Movement of Persons" (AFMP)® with the EU. The contribution of other types of
migrants (1.7% labour migrants from outside the EU, 17% accompanying family members; and 5.5%
humanitarian migrants (OECD, 2020) is limited.

According to the projections of the Swiss FSO (FSO, 2020c¢) both immigration and emigration will
increase further in the coming years. As people born during the baby boom in the 1960s gradually
reach retirement age, Swiss companies will rely increasingly on foreign labour to fill the gaps (Beerli
et al., 2021). Due to the greater mobility of people with a high level of education, who will make up
the majority of migrants in the coming years, not only the number of immigrants but also the number
of emigrants will increase. In the long term, however, migration would decrease as the European
population ages and several countries will experience population decline (FSO, 2020c¢).

This high proportion of migrants, and the projected developments of immigration and emigration
make it necessary for MIDAS_CH to include migration. Furthermore, we decided to model emigration
and immigration separately as the age and gender distribution of immigrants and emigrants differs
greatly. Finally, we aimed to align our modelling based on the projections of the Swiss FSO (2020c).”!

19.Source: Eurostat, https://ec.europa.eu/eurostat/databrowser/view/nama_10_pe/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/tps00176/default/table?lang=en https://ec.europa.eu/eurostat/
databrowser/view/tps00177/default/table?lang=en

20.The AFM is a bilateral agreement between the EU and Switzerland. By the enactment of the AFM in 2002 a
stepwise process of liberalization started, whereas EU immigrants gained free and full access to the Swiss labor
market. The annual quotas for immigration were abolished in 2007.

21.This approach differs from the approach of Stefanik and Miklosovié¢ (2020) which model employment based
immigration according to the expected level of production.
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Figure 5 Age distribution of immigrants, by citizenship (2025)
Source: Projections by FSO (2020c), base scenario A-00-2020, own simulations.

3.6.1. Modelling of immigration

With regard to the modelling of immigration, two challenges arise. First, the characteristics of new
immigrants are by definition unknown. This includes the panel history and weighting information
needed for the shared weights approach (Schonlau et al., 2013). This can be resolved by the donor
approach (Duleep and Dowhan, 2008) by which existing individuals in the dataset are selected
to represent prospective immigrants. This donor sample is then cloned and added to the existing
dataset. An additional problem is that immigrants often enter the country as households while the
alignment tables are expressed in numbers of individuals. We therefore follow Chénard (2000). See
Dekkers (2015), O’'Donoghue et al. (2010) for a discussion on modelling this in LIAM2.

Since the sociodemographic characteristics of immigrant differ by country of origin (FSO, 2019),
we have grouped all individuals in the model into three areas, based on country of birth: Switzerland
(returning emigrants), the European Economic Area, and other countries. The alignment procedure
is based on the projections of the FSO (FSO, 2020¢, Scenario A-00-2020), which are made for these
three groups. Figure 5 illustrates the age distribution of immigrants by the three regions of origin.
Figure 5 compares the projections (FSO, 2020c) and the results of the simulation.

3.6.2. Modelling of emigration

Modelling of emigration is broadly analogous to the modelling of immigration. However, in the case of
emigration, households are not cloned but removed from the dataset. Nevertheless, the households
that emigrate must be selected, and the total number of emigrating persons must correspond to the
projections of the Swiss Statistical office (FSO, 2020c¢). To identify the households with the highest
probability of emigration, we use the results from Wanner (2021), model 3) to simulate the indi-
vidual probabilities of emigration. In a second step, we compute the estimated average probability of
emigration at household level. Finally, we use the Pageant algorithm again to select households for
emigration, and these are removed. Because individuals with different citizenships may live together
in one household, households were categorized according to the most common citizenship within the
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Figure 6 Projected and simulated numbers of migrants by citizenship (2019-2070)

Source: Projections by Swiss FSO (2020c). base scenario A-00-2020, own simulations.

household.? The alignment is performed, as in the case of immigration, according to projections of
the Swiss Statistical office (FSO, 2020c¢, Scenario A-00-2020), by gender and age. Analogous to our
modelling of immigration, we divided the alignment matrix into three areas (Switzerland, European
Economic Area, and other countries), as proposed in the MOSPI Report (2020).

Figure 6 shows the projected (FSO, 2020c) and the simulated number of immigrants and
emigrants. The graphs show that the steadier the predicted figures are, the more accurate the results
of the alignment process. This is because any deviations from the selection process are carried over

to the next period.

The deviation of the simulations from the projection remains however for most of the simulated years

within a range of (+/- 5% points), as shown in

Figure 7 Projected and simulated number of
immigrants with EEA citizenship (2019-2070)

Source: Projections by Swiss FSO (2020c). base scenario A-
00-2020, own simulations.

Figure 7, which depicts the projected number of
immigrants (dashed line, +/- 5% confidence interval)
and the simulated number of immigrants (solid line).

4. Simulation of pension

income

The Swiss pension system consists of three
pillars. The 1% pillar, which consists of the old-
age and survivors' insurance (OASI), the disability

22.1f one household consists of two citizens with an EEA citizenship and one citizen with another citizenship,
the household is categorized as an EEA-citizenship household. If the frequency of citizenship is equal, e.g. two
citizens from Switzerland and two citizens from other countries, the household is assigned to the geographically
closest citizenship, in this case Swiss citizenship. This is based on the assumption that the probability of emigra-
tion of a household with multiple citizenships is similar to that of a household with the geographically closest
household. In the above example, therefore, the household is assumed to have the same probability of emigra-

tion as a household with Swiss citizens.
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' 1st pillar == 2nd pillar (mandatory part) 22 2nd pillar suplementary and 3rd pillar =———60% replacement rate

Annual retirement benefit/pension (In CHF)

Risk-pf-poverty
threshold (2020)
CHF 30.0721;

14'340 22'944 31548 40152 48756 57360 65964 74568 83172 91776 100380 108'984 117’588 126192
Relevant average annual income {in CHF}

Figure 8 Amount of annual retirement pension per given average annual income

Source: Own computations.

insurance (DI) and means-tested supplementary benefits (SB), is a publicly financed pay-as-you-go
system. The 2™ pillar is an employer-based, fully funded occupational pension system while the 3™
pillar is a voluntary, individual, tax-privileged private provision in addition to the first and second pillars
(see Kirn and Baumann, 2021).

Figure 8illustrates the relationship between annual retirement benefit and the average annual lifetime
income, assuming an uninterrupted working career of 44 years and applying a conversion rate equal to
6.8% for the mandatory part of the 2" pillar pension income. The 1% pillar, represented as a dark grey
area, aims at providing a basic retirement income. The mandatory part of the 2" pillar (light grey area)
and the supplementary part of the 2™ pillar and 3 pillar (hatched area) should enable the “continuation
of the accustomed way of life”. The three pillars are coordinated in such a way that a replacement rate
equal to 60% of the average annual lifetime income is achieved (blue line). By contrast, for wages below
CHF 30,072, which is the risk-of-poverty threshold,? the benefit target of 60% is already met by the 1%
pillar pension alone. However, the maximum pension benefit one can receive from the 1% pillar alone
(which is CHF 28,680) is itself below the at-risk-of-poverty threshold. In 2019, 16% of the elderly popu-
lation received a pension income (excluding notional rent) below the risk-of-poverty threshold, which is
slightly below the European average® (FSO, 2021a).

step 1:

earned income (from all years)
+ childcare credits (from all years)

step 3:

annual average income is converted into pension income

o 20

+ care credits (from all years)
+ splitting income (during marriage;
= total relevant income

£ 1500
H
£
2

total relevant income converted to I:> 0 |
annual average income

step 2:

conversion table is uprated to the year of
retirement by the mixed index

Figure 9 Conversion of earned income and credits to pension income

Source: Own illustration.

23.The at-risk-of-poverty threshold is set by the FSO at 60% of the median equalised disposable income. https://
www.bfs.admin.ch/bfs/de/home/statistiken/wirtschaftliche-soziale-situation-bevoelkerung/soziale-situation-wohl-
befinden-und-armut/armut-und-materielle-entbehrungen/armutsgefaehrdung.html

24.EU-28: 16.8%.
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Next we discuss the simulation of 1% and 2" pillar pension income in more detail. The model does
not cover the 3 pillar, so we will not discuss this further.

4.1 Simulation of 1** pillar pension income

The 1% pillar includes old age, survivors and disability benefits (OASI/AHV & DI/IV) as well as supple-
mentary benefits (SB/EL). In old age or in case of death and injury, the OASI/DI takes over the insured
person’s livelihood. If the income from pensions is not sufficient to ensure subsistence, means-tested
supplementary benefits (SB) cover the necessary living requirements. OASI insurance is compulsory
for all residents of Switzerland, including non-working persons, students, people receiving public
transfers (such as unemployed and disabled workers), and the self-employed. The system is financed
by a proportional contribution on earned income, without a cap.

The OASI pension income depends on the number of eligible contribution years and the ‘rele-
vant’ annual income, which is the sum of revalued incomes (employment incomes, non-employment
contributions, split income?® are uprated according to the mixed index)?* and the sum childcare and
care credits. Childcare and care credits are warranted to those persons who care for children under
16 years of age? or relatives in need of care during their contribution years.? Both credits correspond
to three times the minimum annual pension (CHF 3,585 per month, which is about 60% of the median
income of women (CHF 6,067 per month) (FSO, 2020b).

Figure 9illustrates the conversion of earned, splitincome and credits to ‘relevant’ pension income,
which is then used as the basis of the 1% pillar pension benefit. The conversion of the annual average
income to pension income is based on a pension formula, which is linked to a parameter table and
indexed by the mixed index.

A full pension is paid to anyone who has paid AHV contributions without interruption every year
from the age of 20 up to the statutory retirement age (SRA);* missing contributions years therefore
result in partial pensions. However, since the entire population is compulsorily insured, incomplete
contribution careers are rare, except for those immigrants that have not been in Switzerland for their
entire working life.

Figure 9 shows that the transfer from annual average income to pension income is highly degres-
sive. Through the use of redistributive parameters such as care credits and income splitting, the bene-
fits depend weakly on income and in a linear way on the number of contribution years.

Besides being highly degressive, the 1* pillar pension income is subject to both a minimum and a
maximum benefit. But here too the Beveridgean character of the pillar reveals itself: the former (CHF
14,340 or €14,704 per year) is half of the latter (CHF 28,680 per year), while the maximum benefit
remains below the risk-of-poverty threshold (CHF 30,072 per year) (see Figure 8). Finally, the pension
of a married couple is capped at 150% of the maximum individual pension. If a married couple decides
to divorce, all income earned during the spouses' marriage is divided equally between both parties. In
case of death of a beneficiary, the surviving partner gets a benefit equal to at most 80 percent of the
deceased spouse’s 1* pillar pension. If someone can claim a 1* pillar or disability pension at the same
time as the widow's or widower's pension, only the higher pension will be paid.

4.2 Simulation of 2" pillar pension income

The 2" pillar of the Swiss pension system is the occupational pension,® which became compulsory for
all employees of 17 and older in 1985. It consists of a mandatory base part and a voluntary supple-
mentary part. To ensure a steady replacement rate (see Figure 8), the minimum and maximum contri-
bution thresholds of the mandatory part are linked to the pension level of the first pillar, whereas
the minimum (maximum) threshold is 1.5 (three) times the maximum OASI annual pension. The

25.1n case of divorce the relevant income is based on the split income during marriage.

26.The mixed index is the arithmetic mean of the price and wage index (see Figure 1).

27.It is not possible to receive childcare credits simultaneously during the years in which the childcare credits are
claimed.

28.Eligible for caregiving credits are only caregivers, who provide care for a person who is retired or receives
disability pension.

29.The statutory retirement age is 65 years for men and 64 years for women.

30.The 2" pillar is regulated by the BVG (Bundesgesetz tiber die berufliche Alters-, Hinterlassenen- und Inval-
idenvorsorge).
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supplementary - voluntary part - covers income above the maximum eligible annual salary. Due to the
lower contribution ceiling of the mandatory part, low-income individuals (mostly female workers) are
often not covered by the second pillar, resulting in a low coverage rate of the second pillar (49% in
2019) compared to the almost full coverage of the 1 pillar pension system (Kuhn, 2020).

The mandatory part of the 2™ pension pillar is subject to strict regulation with regard to minimum
contribution rates and minimum interest rates on accumulated assets. Furthermore, the nominal
annuity B is a function of the accumulated retirement capital K and a minimum conversion rate (7) ,
as B =% K.*" Since the conversion rate depends on life expectancy and the interest rate, a lower
conversion rate can be expected in the future if life expectancy increases and interest rates are low
(see projection in section 2.1). However, since a reduction in the conversion rate has a significant
impact on pension income, two different scenarios are simulated by assuming a reduction in the
conversion rate from the current 6.8% to 5.2% and a constant conversion rate. The supplementary
and voluntary part of the 2™ pension pillar, is not subject to such strict regulations, and pension funds
are therefore free to set contribution rates, the interest rate and the conversion rate. They can also
apply lower income thresholds for part-time workers. Unfortunately, there are no official statistics
on average contribution rates, interest rates or conversion rates of the supplementary part of the
2" pillar. Therefore, in the simulation, only the mandatory part is simulated. Although the majority
of insured individuals legally fall under defined contribution (DC) plans, the strict regulation of the
mandatory part and income guarantees make that system resemble more defined benefit (DB) plans
in practice.

As in the case of divorce, each spouse is entitled to half of the credit balance accumulated jointly
during the marriage. We simulate the pensions of married and divorced couples accordingly. Further-
more, in case of death, the surviving spouse is entitled to a survivor’s pension equal to 60% of the
retirement pension or 100% of the disability pension of the deceased spouse, which is also simulated.

5. Main simulation results

As an application of the new MIDAS_CH model, we simulate the income trajectory of individuals over
their entire lifespan and the resulting pension income and analyse the Gender Pension Gap (GPG).
The gender pension gap is usually much higher than the gender pay gap, since the income differences
between the sexes and gendered behaviour (prevalence of part-time work and leaves due to care
obligations) add up. As however the redistributive elements within pension systems are designed to
compensate for losses in earnings due to non-standard working careers and/or non-standard family
arrangements (Méhring, 2021), the relationship between the earnings gap and differences in labour
market participation on the GPG is not linear (Kirn and Dekkers, 2022).

According to the Eurostat definition of the GPG, pension income includes gross retirement
pensions, gross survival pensions as well as the means-tested supplementary benefits for the elderly.
People with zero pensions, as well as those below age 65 are excluded from the calculation. In addi-
tion to this general definition of the GPG, there are numerous variants that can be distinguished based
on Dekkers’ four dimensions (Dekkers et al., 2022). First, the underlying definition of pension income
can be restricted on retirement pensions (covering all pillars), both old-age and survivors’ pensions,
and exclude the means-tested “guaranteed minimum income” (denoted SB) for the elderly. As we
focus on pension income, we report the GPG based solely on retirement income, excluding SB.

Second, the standard definition of the GPG excludes the 65+ without a pension and is based
on the assumption that people who do not have a retirement benefit are not retired. However,
it may in some cases be relevant to construct a variation of the GPG that extends the standard
definition of the GPG by including zero pensions. The latter GPG can then be interpreted as a
combination of the standard GPG and the gender pension coverage gap, which measures the
extent to which women have their own independent access to pension system benefits (European
Commission, 2018). It is of course not very relevant for the pension benefit of the 1% pillar only,
where the coverage gap is close to zero because persons who are not gainfully employed must
also contribute to the OASI. But this is in contrast to the 2" pillar, where the overall coverage rate
is 49% in 2019 (Kuhn, 2020), and we therefore can expect important gender differences. Hence,

31.The minimum interest rate is 1% and the conversion rate is 6.8% (in 2021). The statutory conversion rate
applies only to the mandatory portion of retirement assets.
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comparing the standard GPG with that including Table 3. 2" pillar pension income at SRA (in
zero-values is still very relevant for the pension 2020)

inc<?me from both pilllars togtj:‘ther.. In doing s, total (65) women (64) men (65) GPG
we include zero 2" pillar pensions in our analysis
to compute the GPG mean 25,353 15,571 25,884 39.8%
Third, the standard GPG compares the mean p25 12,267 6,408 12,836 50.1%
gross benefits of men and women. .However, 050 20,897 12,000 21385 43.9%
the GPG can also be calculated by using other
p75 32,084 20,681 32,525 36.4%

measures of location, such as percentiles or quar-
tiles. In this article, we will present the GPG at the p75/p25 2.62 3.23 2.53

mean, the 25th and 75" percentile. Furthermore, Source: New pension statistics: individuals at regular
we measure pension inequality by the P75/P25 (ctirement age who received their first pension in 2020
ratio. To analyse the development of the GPG, FSO (2022b).

we compare the simulated P75/P25 ratios to the

2019 statistics.

Fourth, the GPG can be derived separately for
age groups. As in other studies (Bonnet et al. (2006); Halvorsen and Pedersen (2019)), we focus on
one birth-cohort of individuals born in 2000. This cohort will reach the statutory retirement age of 65
in 2065. The dynamic simulation covers the entire span of the contribution obligation, i.e. 44 years for
the 1t pillar and 40 years for the 2" pillar. At the simulation horizon in 2070, we simulate pensions of
those that retire at the SRA as well as early retirement (two years before SRA) and retirement five years
later, since retirement at a later point in time is also possible. In the standard measure of the GPG we
compute the GPG at the SRA.

Although the selected simulation horizon for the 2000 birth cohort covers the entire contribution
period, it does not automatically follow that the life histories analysed have no contribution gaps. As
explained earlier, migration at an age older than 21 leads to gaps in contributions, even in the 1% pillar
of the Swiss pension system. For this reason, we analyse the pension income of immigrants separately.

In the next section, we analyse the current GPG at SRA. To analyse the impact of the most recent
pension reform — the increase in the SRA of women from 64 to 65 — we simulate the pension incomes
and compare the GPGs in 2070 (policy scenario | and Il). Next, we simulate a reduction of the conver-
sion rate of the mandatory part of the 2" pillar — which is a likely future policy scenario — and analyse
its potential impact on the GPG in 2070 (policy scenario Ill).

5.1 The current situation — GPG in 2020

The current GPG is determined on the basis of the new pension statistics (Neurentenstatistik, NRS), as

it is a full survey that describes how many people have recently received a retirement pension or make
a lump-sum withdrawal from the 2™ (and 3") pillar pension system (FSO, 2022b).

Table 2 reports the percentiles of observed 1% pillar pension income of people receiving their

first retirement pension at their SRA, which is 64

years for women and 65 for men (FSO, 2022b).

w _ .
Table 2. 1% pillar pension income at SRA (in Despite the strong redistributive elements of the

2020) o . o .
1° pillar, women receive a lower 1% pillar pension
total (65) women (64) men (65) GPG income across the entire income distribution
mean 23,285 21,090 23357 9.7% than men. 'I.'h.is is. driven by th.e gender?d labour
market participation as well as income differences
p25 21,240 19,764 21,240  6.9% between the sexes

p50 23,892 21,240 23,892 11.1% With regard to the gender specific quartiles,
. ; o
075 27.984 23,892 27984 14.6% we flnd. that the GPG |s.|ower at the bottom 25%
of the income distribution than at the top 25%.
p75/p25 1.32 1.21 1.32 This result may be driven by the regressive char-
Source: New pension statistics: individuals at regular acter of care credits, which dampen the GPG at
retirement age who received their first pension in 2020 the bottom of the income distribution. This is also
FSO (2022b). . . L
reflected in the ratio between the pension income
and the minimum pension income. The pension income of women in the first quartile is 39% above the
minimum pension income, which was CHF 14,220 per year in 2020. The comparable pension income
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Table 4. 1%t and 2" pillar pension income at SRA  of men is 49% above the minimum pension
(in 2020) income. The pension income of men in the top
25% is close to the maximum 1 pillar pension
income, which is CHF 28,440 in 2020. For women,
on the other hand, the top 25% achieve only
P25 36,564 28,228 36,629 22.9% about 84% of the maximum pension. This illus-
trates that the redistributive elements of the 1
pillar have a stronger impact on lower pensions,
since the lowest 25% receive more than the
p75/p25 1.60 1.59 1.60 minimum pension, but the maximum pension is
Source: New pension statistics: individuals at regular reached only by the top 25% among men, but not
retirement age who received their first pension in 2020 among women. Consequently, pension inequality,
FSO (2022b). as measured by the P75/P25 ratio, is also higher
for men than for women.
Table 3 reports the percentiles of observed
2" pillar pension income (mandatory and supple-
mentary) of new beneficiaries who receive a retirement pension at their SRA (FSO, 2022b). In contrast
to the 1% pillar, where 85% of all new pensioners drew their retirement pension upon reaching the
SRA, the first withdrawal of a pension from the 2" pillar would be less focussed around the SRA.'
Here, 36% of all new beneficiaries would draw a retirement benefit before the SRA.3 Furthermore,
when interpreting the table, it should be noted that in 2019 43% of male and 52% of female new
pensioners opted for the pension in the form of an annuity. Around one-third opted for a lump-sum
withdrawal at or before retirement age (33% among men and 34% among women). About 24% of
men and 14% of women new recipients opted for a combination of the two. There are also significant
differences between the sexes in terms of lump-sum withdrawals. Lump-sum withdrawals from the
second pillar are much higher for men than for women (CHF 160,000 vs CHF 49,800 in 2020),* which
leads to a comparatively lower pension income for men. Thus, statements about the GPG based on
this database are of limited value, which also applies to the sum of 1%t and 2" pillar pension income
(see Table 4).

Compared to the 1% pillar (see Table 2), the gender differences are significantly larger, because the
2" pillar is considerably less redistributive as it has the character of a DC/DB hybrid. At the median
income, the GPG of the occupational pension amounts to 43.9%. This is because women are more
likely than men to forego or reduce their gainful employment when they become mothers (Budig
and England, 2001; England et al., 2016; Ehrlich et al., 2020; Gash, 2009, Gutiérrez-Doménech,
2005), take up informal care tasks (Ciccarelli and Van Soest, 2018, Earle and Heymann, 2012, Euro-
pean Commission, 2021a; Evandrou and Glaser, 2003; Heitmueller, 2007; Henz, 2004; Kuhn and
Ravazzini, 2017), which may affect their earnings for this and other reasons (Busch, 2020, Eurofound,
2020; Méohring, 2021; Sefton et al., 2011). As a consequence, with regard to pensions, women are
more likely than men to earn wages that are below the entry threshold for occupational pension provi-
sion (Kuhn, 2020).

Note that pension inequality is higher in this case for women than for men. The reason lies in the
higher career variation among women (Mé&hring, 2021) than among men, even if both meet the earn-
ings requirement for the 2™ pension pillar. Pension inequality is reflected in the P75/P25 ratio, which
is much higher than in the 1% pillar pension income statistics (see Table 2), for both men and women.

Since both pillars contribute about the same amount to pension income on average, gender differ-
ences are also reflected in total pension income (see Table 4). However, since for the 1° pillar the GPG
is lower for the lower income percentiles while for the 2™ pillar it is the other way around, for total
pension income the GPG across the entire income distribution is around 23%.

total (65) women (64) men (65) GPG

mean 49,973 38,225 50,021 23.6%

p50 46,203 34,998 46,236 24.3%

p75 58,440 44,836 58,428 23.3%

32.Pensions from the first pillar can be drawn on early retirement, at the earliest one year before the SRA. In the
second pillar, however, some pension plans allow early retirement from the age of 58.

33.In 2019, the monthly second pillar median pension was highest among men who took their first pension
before the SRA (CHF 2,702), followed by new recipients over 65 (CHF 2,143). The monthly median pensions were
lowest among men who retired at the SRA of 65, at CHF 1,785. The picture is slightly different for women. There,
median pensions from the 2nd pillar were highest among women who claimed them for the first time after the
SRA (CHF 1,410), followed by new claimants who claimed them before SRA (CHF 1,321). As with men, women
who claimed their first pension when they reached the SRA received the lowest pensions (CHF 990).
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Figure 10 Simulated 1* pillar pension income (all retirees, in 2070)
Source: Simulated data, based on SILC 2018. SRA for women: 64, SRA for men: 65 years.

5.2 Policy scenario I: SRA of women remains at 64 - GPG in 2070
The AHV 21 reform, which among other things provides for an increase in the retirement age for
women from 64 to 65, was adopted in September 2022. To analyse the impact of an increase in
retirement age, we compare the simulated 1 pillar pension with a retirement age of 64 for women
(scenario I) to the pension income with a retirement age of 65 for women (scenario ).

The simulated 1% pillar pension incomes in year 2070 are illustrated by the scatterplot (Figure 10),

Table 5. Simulated 1* pillar pension income at SRA (2070) - simulation variant with SRA of women of

64
mean p25 p50 p75 p75/p25
total population 37,391 33,614 38,722 42,044 1.25
women 35,682 30,781 37,283 40,672 1.32
men 39,027 35,806 40,070 42,376 1.18
GPG 8.6% 14.0% 7.0% 4.0%
non-immigrants 37,297 33,463 38,680 41,905 1.25
women 35,642 30,711 37,179 40,642 1.32
men 39,131 36,098 40,304 42,470 1.18
GPG 8.9% 14.9% 7.8% 4.3%
immigrants 38,138 34,821 39,055 42,193 1.21
women 36,526
men 38,534 35,057 39,276 42,193 1.20
GPG 5.2%

Source: own computations. SRA for men 65 years and women 64 years. Quantile incomes of female immigrants
are not reported due to the relatively small number of cases in the simulated dataset.

whereas it is assumed that the SRA is at the age of 65 for both men and women.** There is a positive

34. https://www.bfs.admin.ch/bfs/de/home/statistiken/soziale-sicherheit/berichterstattung-altersvorsorge/indika-
toren-altersvorsorge/finanzielle-aspekte-alterssicherung.htmlhttps://www.bfs.admin.ch/bfs/de/home/statistiken/
soziale-sicherheit/berichterstattung-altersvorsorge/indikatoren-altersvorsorge/finanzielle-aspekte-alterssicherung.
html
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correlation between average lifetime income (x-axis) and 1% pillar pension income (y-axis), but the
variance is greater for women, which is due to the redistributive elements that predominantly benefit
women. In addition, the upper limit of the pension income of the 1% pillar (which is twice the minimum
pension income) is expected to be 43,174 CHF in 2070, as well as the maximum pension income of
married couples, which is expected to be 64,761 CHF.

Table 5 reports the percentiles of the simulated 1% pillar pension income at SRA in the year 2070.
According to the projections, women would continue to receive a lower pension income from the 1
pillar than men across the entire income distribution in 2070. However, compared to 2019, the gender
gap would narrow significantly in 2070 and become marginal at the top 50% income distribution. This
effect is mainly due an increase in the number of women reaching a maximum pension. The 1* pillar
pension income at the 25 percentile of women is 43% above the minimum pension income, for men
it is 66%, which indicates that the relative income distribution at the bottom 25% of the income distri-
bution will not change significantly.*> However, with regard to the top 75% of income distribution, we
expect that the 1 pillar pension income at the 75" percentile of women (men) is 94% (98%) of the
maximum pension income, which means that almost all men and women in the top quartile would
receive the maximum 1% pillar pension income, which would however, be below the risk-of-poverty
threshold. Compared to 2019, we expect women in the top 75% of income distribution to catch up
and the GPG in the top income distribution to become smaller.

This is also reflected in pension inequality, where the P75/P25 ratio of women (men) increased
from 1.02 (1.03). to nearly 1.32 (1.18). Hence we see a greater inequality of 1** pillar pension income.
This effect may be explained by a higher share of women having tertiary educational attrition, which
is associated with higher wages, leading to a reduction of the GPG in the upper income range.
However, since labour market participation as well as the extent of part-time employment are posi-
tively correlated with the level of education, this leads to a larger variance in women's lifetime earn-
ings. This finding is in line with Kuhn and Ravazzini (2017) who observe that women in couples are
more likely to work if they earn higher wages, however, working women with higher wages tend to
work slightly less than working women with lower wages.

The simulation results suggest that pension income of male immigrants would still be slightly
below the pension income of male non-immigrants across the entire income distribution. However,

Table 6. Simulated 1* pillar pension income at SRA (2070) - simulation variant with SRA of women of

65
mean p25 p50 p75 p75/p25
total population 37,500 33,963 38,754 42,193 1.24
women 35,752 31,281 37,540 40,604 1.30
men 39,154 35,751 40,800 42,780 1.20
GPG 8.7% 12.5% 8.0% 5.1%
non-immigrants 37,377 33,652 38,734 42143 1.25
women 35,704 31,248 37,517 40,612 1.30
men 39,212 35,879 41,049 42,781 1.19
GPG 8.9% 12.9% 8.6% 5.1%
immigrants 38,422 35,255 39,045 42193 1.20
women 36,649
men 38,888 35,311 39,621 42,760 1.21
GPG 5.8%

Source: own computations. SRA for men and women: 65 years. Quantile incomes of female
immigrants are not reported due to the relatively small number of cases in the simulated dataset.

35.In 2022, it was decided to gradually align the retirement age of women with that of men (65 years). A uniform
retirement age of 65 years is therefore assumed for the simulation period 2070.
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Table 7. Simulated 2" pillar pension income at SRA (2070) — simulation variant with SRA of women
of 65 and a constant conversion rate of 6.8%

mean p25 p50 p75 p75/p25
total population 30,315 20,112 29,624 41,393 2.06
women 23,636 14,484 24,329 32,084 222
Men 36,636 27,052 39,030 45,180 1.67
GPG 35.5% 46.5% 37.7% 29.0%
non-immigrants 29,961 19,808 29,183 40,985 2.07
women 23,684 14,482 24,457 32,079 222
Men 36,851 27,229 39,142 45,287 1.66
GPG 35.7% 46.8% 37.5% 29.2%
immigrants 32,972 21,690 35,132 42 679 1.97
women 22,731
Men 35,662 24,683 38,469 43,400 1.76
GPG 36.3%

Source: own computations. SRA for men and women: 65 years. Second pillar: Mandatory pension, conversion
rate: 6.8%. Quantile incomes of female immigrants are not reported due to the relatively small number of cases in
the simulated dataset.

the pension income of female immigrants would be at the mean slightly above the pension income of
female non-immigrants. This result may be driven by the on average higher labour market participa-
tion of female immigrants in comparison with female non-immigrants.

5.3 Policy scenario ll: SRA of women increases up to 65 - GPG in 2070

In policy scenario Il we analyse the impact of an increase in the SRA of women from 64 to 65, which
was adopted in September 2022. The simulation results suggest, that the 1% pillar pension income of
women increases slightly across the income distribution — except in the top 75% of the income distri-
bution (see Table 6). This effect may be driven by the circumstance, that women may achieve a higher
average lifetime income due to the prolongation of working life. However, these effects are marginal.

Table 7 reports the percentiles of the simulated 2™ pillar pension income at SRA in year 2070 with a
conversion rate of 6.8% on mandatory pension savings. According to the projections, the GPG would
decline across the entire income distribution compared to 2020 (see Table 3). However, when inter-
preting these ratios it must be kept in mind that Table 7 reports the mandatory part of the 2 pillar
pension income, which is capped by the statutory maximum qualifying annual salary. Furthermore,
because lump-sum withdrawals have not been simulated, the 2™ pillar pension income is compara-
tively higher.

The change in the GPG across the income range is interesting however. The simulation results
suggest, that women at the 25" percentile receive 46.5% of the pension benefit of men, which is only
a slight decrease of the GPG down from 50.1 (see Table 3). However, as 2" pillar pension entitle-
ments are strongly related to lifetime income, this differences reflecting men'’s higher lifetime income.
This effect is aggravated as women, who work part-time and have low salaries are more strongly
affected by the income threshold (coordination deduction) for contributive income. However, in 2070
the coverage rate of the 2" pillar of women is almost 100%, compared to around 49% in 2020. Thus,
almost all female pensioners in 2070 receive a simulated pension from the 2" pillar, although in the
first quartile the pension income of women is significantly lower than that of men. In the third quar-
tile, however, we observe a catching up process of women. Here the GPG of the 2" pillar pension
income at the 75" percentile will decline from 36.4% in 2020 to 29% in 2070. Overall, it can be said
that women are catching up, especially in the upper income brackets. This is because the intensity
of work increases with higher formal education, which in turn leads to comparatively higher lifetime
earnings for women.
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Table 8. Simulated 1t and 2" pillar pension income at SRA (2070) — simulation variant with SRA of
women of 65 and a constant conversion rate of 6.8%

mean p25 p50 p75 p75/p25
total population 67,815 55,341 68,940 83,238 1.50
women 59,387 47,277 61,608 71,631 1.52
Men 75,789 65,098 79,654 86,900 1.33
GPG 21.6% 27.4% 22.7% 17.6%
non-immigrants 67,338 54,787 68,612 82,786 1.51
women 59,388 47,126 61,813 71,576 1.52
Men 76,064 65,608 80,013 87,232 1.33
GPG 21.9% 28.2% 22.7% 17.9%
immigrants 71,394 58,799 73,576 85,190 1.45
women 59,381
Men 74,550 62,037 77,676 85,843 1.38
GPG 20.3%

Source: own computations. SRA for men and women: 65 years. Second pillar: Mandatory pension, conversion
rate: 6.8%. Quantile incomes of female immigrants are not reported due to the relatively small number of cases in
the simulated dataset.

For the 2" pillar, the pension income of retirees with an immigration background is also larger than
that of retirees without an immigration background. This effect may be driven by the fact that some of
the immigrants are very well educated and can thus earn a correspondingly high lifetime income, but
the higher labour market participation of immigrants is also a factor. This finding is in line with Steiner
and Wanner (2019), who observe during the past decade an increased proportion of highly skilled
migrants, which is driven by a shortage of human resources in some high value-added sectors, such as
health, IT services and specific financial sectors.

The 75/25 ratio, which reflects pension income inequality, has decreased. However, the results
in Table 7 confirm those in Table 3 in that inequality as measured by the proportional difference
between the 75" and 25" percentile, would remain higher for women than for men.

The simulation results suggest, that the GPG of the simulated overall pension income (see Table 8)
will be lower for the higher income deciles. This result is remarkable in that the relative share of
pension income from the second pillar in total income increases as income rises. Thus, the share of
pension income from the second pillar is 31% at the 25™ percentile but 45% in the top 75% of the
income distribution. However, since the second pillar has a lower redistributive effect than the first
pillar, the decrease in GPG reflects the much higher labour market participation of women at the 75%
percentile of income distribution of women.

5.4 Policy scenario lll: Reduction of conversion rate — GPG in 2070

Up to now, the simulation results have described the reference scenario, which assumes a constant
conversion rate at 6.8%. However, the conversion rate in practice is an ad hoc function of life expec-
tancy among other things, so we can expect that it will decrease over time. Hence, we developed a
first alternative scenario where we assume that the conversion rate would gradually decline from 6.8
to 5.2%.

Figure 11 illustrates the simulated the simulated 2™ pillar pension income (mandatory part) at
SRA, where a conversion rate of 5.2% is assumed, given the increased life expectancy and low interest
rate expectations. When interpreting the results, it should be taken into account, that a reduction of
the conversion factor from 6.8% (status quo) to 5.2% (as assumed for 2070) will lead to a reduction of
pension income by 23.5% (1-5.2/6.8=0.235).

Table 9 reports the simulated 2" pillar pension income (mandatory part) at SRA, where a conver-
sion rate of 5.2% is assumed, given the increased life expectancy and low interest rate expectations.
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Figure 11 Simulated 2" pillar pension income (mandatory part, 5.2%, all retires, in 2070)
Source: Simulated data, based on SILC 2018.

Since the lower conversion rate reduces the pension income of both men and women equally, the
GPG does not change. On average, 2™ pillar pension income would decrease by 23.5% if the conver-
sion rate were reduced from 6.8% to 5.2%.

Table 10 reports the percentiles of the simulated 1** and 2" pillar pension income (mandatory part).
According to the simulation results the GPG is expected to decline at the mean from 21.6% to 19.8%
if the conversion rate were to be reduced. A reduction in the conversion rate would reduce the GPG
more for higher incomes, since the relative share of pension income from the 2" pillar is larger for
higher incomes. Pension inequality, measured by the P75/25 would also decline.

6. Summary and conclusions
As far as we are aware, MIDAS_CH is the first dynamic cross-sectional microsimulation model for Swit-
zerland. It has been developed to assess the pension adequacy of the 1* and mandatory part of the

Table 9. Simulated mandatory part of the 2nd pillar pension income at SRA (in 2070) - simulation
variant with decreasing conversion rate.

mean p25 p50 p75 p75/p25
total population 23,196 15,380 22,653 31,654 2.06
women 18,102 11,234 18,634 24,552 2.19
men 28,016 20,687 29,847 34,549 1.67
GPG 35.4% 45.7% 37.6% 28.9%
non-immigrants 22,926 15,217 22316 31,342 2.06
women 18,139 11,177 18,703 24,538 2.20
men 28,180 20,822 29,932 34,631 1.66
GPG 35.6% 46.3% 37.5% 29.1%
immigrants 25,220 16,587 26,866 32,637 1.97
women 17,414
men 27,271 18,875 29,417 33,188 1.76
GPG 36.1%

Source: own computations. SRA for men and women: 65 years. Second pillar: Mandatory pension, conversion
rate: 5.2%.
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Table 10. 1* and 2™ pillar pension income at SRA (2070)- simulation variant with SRA of 65 and a
decreasing conversion rate

mean p25 p50 p75 p75/p25
total population 60,696 50,463 61,552 73,592 1.46
women 53,854 44,037 55,854 64,218 1.46
men 67,169 58,774 70,312 76,465 1.30
GPG 19.8% 25.1% 20.6% 16.0%
non-immigrants 60,303 50,166 61,309 73,124 1.46
women 53,843 43,754 55,931 64,213 1.47
men 67,393 59,131 70,643 76,683 1.30
GPG 20.1% 26.0% 20.8% 16.3%
immigrants 63,643 53,860 65,319 74,649 1.39
women 54,063
men 66,159 56,152 68,558 75,304 1.34
GPG 18.3%

Source: own computations. SRA for men and women: 65 years. Second pillar: Mandatory pension, conversion
rate: 5.2%.

2" pillar pension income of the Swiss Pension system. It simulates the life spans of the cohort born
in 2018 and migrating individuals with all its underlying demographic and labour market processes,
such as labour supply, marriage and divorce, family formation and resolution as well as the need for
informal care.

The microsimulation model runs on LIAM2 and has taken the MIDAS_BE model as a source of
inspiration and example. As such, it belongs to a class of older -and further developed- models, such
as MOSART, SESIM, DESTINIE, T-DYMM. MIDAS_CH is based on the Swiss SILC dataset and aims to
ensure consistency with forecasted target proportions. It has an extensive alignment procedure, as
well as a dynamic weighting procedure.

With regard to the 1** pillar pension income at SRA in the year 2070, the simulations suggest that the
GPG would decline from 9.7% to 8.7%. At the upper half of the income distribution, the GPG would
almost disappear. Furthermore, a higher proportion of women would receive a maximum pension.
This trend is also reflected in the GPG of the 1** and the mandatory part of the 2" pillar pension
income at SRA. At mean, the GPG would decline only marginal from 23.6% to 21.6%. However, at
the top 25% of the income distribution, the gap would narrow significantly and decline from 23.3% to
17.6%. At the bottom 25% of the income distribution, however, the GPG would increase slightly from
23.6% to 27.5%. The catching-up process of women may be driven by two trends: first, compared to
earlier cohorts, the share of women with tertiary educational attainment levels would increase, which
means that their average wage would increase. This leads to a reduction of the GPG in the upper
income range. However, since labour market participation and part-time employment are positively
correlated with the level of education, we expect that the variance in women'’s lifetime earnings will
also increase. Here our research confirms for Switzerland the trends found in other countries (Bonnet
et al., 2006; Dekkers et al., 2022; Halvorsen and Pedersen, 2019).

In contrast to the 1% pillar pension system, which has strong retributive elements, the gender-
specific differences are significantly larger in the mandatory 2" pillar pension system, which has the
character of a DC/DB hybrid. According to our simulations, the coverage rate of the 2 pillar for
women would increase from about 49% today (Kuhn, 2020) to almost full coverage in 2070. Thus,
almost all female pensioners would receive a pension from the 2" pillar, although in the first quartile,
the pension income of women would remain significantly lower than that of men. However, at the
median and in the 75" percentile, the GPG would decline considerably between 2020 and 2070.
The simulated 2" pillar pension income of women at the 75" percentile would be 71% that of men,
coming up from 63.6% in 2020.
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Since pension income from the 1% pillar, even if the maximum pension is reached, does not cover
the subsistence minimum, pension income from the 2" pillar is of key importance for securing subsis-
tence in old age today, and might be even more so in the future. Thus, policy measures should be
attempted to reduce the GPG in the lower income range. Mothers, in particular, have a low labour
market intensity due to a lack of childcare options and the high cost of childcare (Budig and England,
2001; Gash, 2009; Gutiérrez-Doménech, 2005). This is in line with Ravazzini (2018), who finds that
an expansion in childcare places increases the working hours of mothers of 3-year-olds, whereas the
impact is stronger for mothers with upper-secondary education. However, an increase in the supply of
childcare places does not lead to an increase in the labour supply of low-educated or single mothers,
who are the most vulnerable group because of the high costs.

With regard to 2" pillar pension income we also analyse the impact of an increasing life-expectancy,
which would result in a lower conversion factor within the 2" pillar pension framework. We confirm the
expectation that this reduction of the conversion factor from currently 6.8% to 5.2% would result in a
decline in 2" pillar median pension income of around 24%.

The simulation of migration allows us to simulate the future pension income of immigrants. Our
simulations suggest that the pension income of immigrants is slightly above that of non-immigrants
across the entire income distribution. However, at the bottom of the income distribution the differ-
ences are higher than at the top, where they are marginal. This result may be explained by noting,
first, that immigrants with low pension incomes are more likely to return to their country of birth,
since their comparatively lower retirement income may not cover the high cost of living in Swit-
zerland (Wanner, 2021). As pensions drawn abroad are not included in the distribution of pension
income in Switzerland, this may lead to a positive bias at the lower end of the distribution of pension
income of immigrants. Second, the higher labour market participation of immigrants in compar-
ison with native-borns, and their high levels of education (e.g. driven by demand in the R&D and
financial sectors) result in higher earnings and labour market activity rates (Hercog and Sandoz,
2018, OECD, 2015). These, in turn, increase their pension accumulations and hence their pension
benefits.

This first version of MIDAS_CH can be used to project pensions in Switzerland for the 2018 cohort
of native-borns as well as immigrants. Further research will be needed to project the intertemporal
path of the GPG and identify the impacting factors. Among other things by taking a look back to
analyse the employment histories of today’s employed or today’s new retirees. However, this requires
the linking e.g. of SILC data with administrative records, as used by Kuhn (2020) or else the use of
statistical methods to impute retrospective data for the respondents in the 2018 SILC. In addition, the
modelling of the labour supply, educational choices, and health aspects could be refined. Finally, it
would be interesting to analyse in more detail the interpersonal as well as the intertemporal redistrib-
utive effects of the Swiss pension insurance system.
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Swiss Federal Statistical Office (FSO): https://www.bfs.admin.ch/bfs/de/home/statistiken/wirtschaftli-
che-soziale-situation-bevoelkerung/erhebungen/silc.html

The code used in the creation of this model is freely accessible at the following link: https://liam2.plan.
be/ and on Github: https://github.com/liam2/liam2. We commit to preserving code for a period of no
less than five years following publication of the manuscript, and to providing reasonable assistance to
requests for clarification and replication.
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Appendix

Table A1. 2" pillar pension income at SRA (2070) — simulation variant with a constant
conversion rate of 6.8% and a SRA of women of 64

mean p25 p50 p75 p75/p25
total population 30,131 20,105 29444 40,591 2.02
women 23,603 15,225 24,280 32,511 2.14
men 36,380 26,979 37,596 44,621 1.65
GPG 35.1% 43.6% 35.4% 27.1%
non-immigrants 29,752 19,445 29,043 40,460 2.08
women 23,585 15,225 24,264 32,511 2.14
men 36,584 27,099 37,873 44,645 1.65
GPG 35.5% 43.8% 35.9% 27.2%
immigrants 33,160 24,437 34,486 42,095 1.72
women 23,975
men 35,415 26,370 36,713 44,180 1.68
GPG 32.3%

Source: own computations. SRA for men 65 yreas and women 64 years. Second pillar: Mandatory
pension, conversion rate: 6.8%.
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