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Abstract
Long-term care (LTC) gains attention in ageing societies. Making LTC insurance 
affordable for the wide public is a primary objective of politics and insurance com-
panies alike. Germany’s LTC insurance, introduced 25 years ago, is split in two 
branches, a private and a public one. The per-capita claims diverge in the two sys-
tems. This study is dedicated to explain the difference in average claims seen in the 
German LTC system. Based on publicly available claims data, we decompose the 
contributions to the difference in claims and we quantify the advantage gained by 
the private LTC insurance through selection of low-risk enrollees. Furthermore, 
the study provides simulation results of the development of the claims’ differences 
over the next 40 years. In order to level off the claims differences, transfer payments 
from the private to the public LTC insurance have been suggested as a matter of fair 
risk sharing. However, it turns out that such a payment scheme does not necessarily 
work in favor of the public system troughout the next 40 years. Therefore, it seems 
unlikely that such a financial transfer is able to substantially ease the public LTC 
insurance’s financial burden.
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Risk exposure in public and private LTC insurance

Germany’s health insurance is organized in two pillars. The majority of 90% of 
the population is covered by the statutory health insurance (SHI), while about 
10% seek coverage from private health insurance (PHI) (Busse and Blümel 2014). 
In 1995, an obligatory long-term care (LTC) insurance was introduced in addition 
to the two health insurance branches. The dualism of health insurance was also 
transferred to the LTC insurance (LTCI), which consists of the statutory (pub-
lic, non-profit) part (SPV) and the private part (PPV). The PPV carries in 2018 
expenditures of 1.4 bn. € (3.3% of SPV’s and PPV’s common LTC spending) 
(Verband der Privaten Krankenversicherung e.V. 2019), compared to 41.3 bn. €, 
funded by SPV (Bundesministerium für Gesundheit (BMG) 2020). The share of 
the population insured in PPV is 11.2%. 252 thsd. insurees received benefits, cor-
responding to 5.9% of all LTC beneficiaries and to 2.7% of all PPV enrollees 
(Bundesministerium für Gesundheit (BMG) 2020).

The entitlements of SPV and PPV are defined uniquely (Harrington et al. 2002; 
Federal Ministry of Health, Germany 2018). However, the per-capita spending of 
the two LTC pillars differs considerably.

In the recent past, the entitlements of the LTCI were expanded profoundly, 
which in turn lead to rising expenditures (Federal Ministry of Health, Germany 
2018). Further improvements of the coverage and a more appreciative remunera-
tion of care professionals are discussed and entered the political debate (Rothgang 
and Kalwitzki 2017; Bundesländer Hamburg, Berlin, Bremen, Schleswig-Hol-
stein 2019). These improvements would require additional financing. Therefore, 
the spending differences between the public and the private sector attracted polit-
ical attention. Both, scientists and politicians, proposed to establish a financial 
transfer between SPV and PPV to equalize the risk exposure (Schulz-Asche 2019; 
Zimmermann et al. 2019; Rothgang 2018a, b). The proponents of such a transfer 
mechanism emphasize the insufficient solidarity of the dual setting. They com-
plain about existing inequalities in the risk exposure. However, the general atti-
tude is based on the impression that the private PPV was profiteer of the present 
regulation.

This analysis addresses the following questions: 

1. Which kind of inequalities between the two branches can be found?
2. In how far are selection effects responsible for the differences between the two 

LTC insurance branches?
3. How can theses selection effects be compensated by transfer payments?
4. How will the transfer payments evolve in the next 40 years, given the democraphic 

situation of the two branches?

We will discuss the answers to these questions with respect to the political 
implications.

The risk selection in the German health insurance market has been the sub-
ject of several recent publications (Grunow and Nuscheler 2014; Bünnings and 
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Tauchmann 2015; Polyakova 2016; Panthöfer 2016). The present analysis extends 
the discussion to the long-term care sector, which shares some similiarities with 
the health insurance system, which also is split between public and private pro-
viders. It contributes therefore to an ongoning debate about the organization of 
health and LTC insurance.

Long‑term care insurance in Germany

The German LTCI operationalizes the LTC risk on the basis of five levels (LTC 
grades). The scoring, which determines the LTC grade, takes various dimensions 
into account, among them mobility, cognitive abilities, language, behavior, medical 
condition, and social life. The applicants for LTC benefits are assessed and receive 
payments depending on the level granted. The benefits do not depend on the indi-
vidual needs and do not cover the typical expenses entirely. Therefore, people in 
need of LTC face out-of-pocket payments unless they buy further insurance cover on 
a private basis.1

Whereas the entitlements of SPV and PPV are identical, the financing is organ-
ized differently. The SPV is financed in a pay-as-you-go (PAYG) scheme. The pre-
miums charged by the SPV are not based on medical underwriting but on a nation-
wide community rating. As the premiums are charged as a percentage of gross 
wage earnings, they are referred to as contributions. In 2020, the contribution rate 
amounts 3.05% of wages up to a maximum contribution of 142.97 € per month. As 
the benefits of SPV (and identically of PPV) are uniquely defined, the PAYG financ-
ing on the basis of wage-dependent contributions involves various types of redistri-
bution compared to an actuarial approach with risk-adjusted premiums.

• The non-beneficiaries support the enrollees in need of care,
• the high-income enrollees support the low-income enrollees,
• the younger cohorts2 support the elderly, which receive essentially the benefits.

In particular, the last point deserves attention. The financial burden in the PAYG 
system is shared among the younger people, while the benefits are caused in large 
parts by policy holders above age 75. Therefore, the contribution rate depends not 
just only on SPV’s benefits but also on the demographic situation. Even with con-
stant entitlements, a varying contribution rate is to be expected as the age distribu-
tion shifts towards the elderly.

The statutory health insurance is exposed to competition between the various 
sickness funds. Therefore, a morbidity-based risk-adjustment scheme is required 
to contain selection effects (Ven and Ellis 2000). Such a risk-adjustment has been 
established since 2009 (Busse and Blümel 2014, pp. 39, 245). The sickness funds 

1 There is a tax-funded assistance for those who cannot afford the out-of-pocket payments.
2 Here, and in the following, the term cohort is used to refer to a birth cohort, i.e., the enrollees that have 
a common year of birth.
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are also the providers of SPV. In contrast to health plans, there is no competition 
among the sickness funds in case of LTC plans. As a consequence, instead of risk-
adjustment, the claims are pooled ex-post. The sickness funds do not compete with 
respect to future clients in the realm of SPV (Rothgang 2000, p. 429). Therefore, no 
selection effects are relevant between the SPV’s various sickness funds.

In contrast to SPV’s PAYG approach, the private PPV is financed in a funded 
system, similar to private health insurance [see (Hofmann and Browne 2013) for 
details on the actuarial approach]. The premiums in the PPV are in principle risk 
adjusted and depend on the age and on individual preexisting conditions at the first 
inscription to the health plan. Aging provisions are built to ensure affordability of 
the health plan for the elderly. After inscription, no further risk information influ-
ences the premium. Therefore, insurees are not exposed to an individual reclassifica-
tion risk.

In addition to the risk-adequate pricing, the regulation of PPV installed various 
mechanisms of redistribution within the PPV, such that there is no strict risk ade-
quacy. In particular, the premiums in PPV are bound by the same threshold as the 
contributions to SPV, e.g. in 2020, 142.97 € per month. Technically, policy holders 
with a premium above the threshold receive subsidies to keep the effective premium 
at the cap level. The amount required to afford this capping is raised via a unique fee 
levied from the insurees, who’s premiums are below the threshold (Weber 2010).

88.8% of the population are compulsorily covered by the SPV (Bundesministe-
rium für Gesundheit (BMG) 2020). People with high income (in 2020 above 62,550 
€ p.a.) are free to switch to a private provider.3 In addition, civil servants have the 
option to seek coverage of PPV. In case of civil servants, the option to chose freely 
between private and statutory LTC plans is strongly influenced by the privilege to 
receive indemnification payments from the employing authority. This right is for-
feited for those civil servants that stay with the statutory system.4 Hence, civil 
servants are in a vast majority covered by PPV. Finally, self-employed people can 
opt-out from SPV. The limited access to PPV may induce a selective effect, if the 
requirements for switching from SPV to PPV correlate with LTC risk exposure.

Redistribution between SPV and PPV

The SPV has implemented two types of redistribution (Arnold and Rothgang 2010). 
Risks are shared among the insureds, like in any other insurance. Community rat-
ing extends the risk sharing beyond the level seen in insurances using medical 
underwriting.

In addition to risk sharing, people with higher wages pay more fore the same 
entitlements. That constitutes a redistribution from high- to low-income members. 

3 The decision is mainly driven by the choice of health insurance plan. LTCI follows, as the application 
is restricted to the health plan provider.
4 As of January 1, 2020, the federal states Hamburg, Bremen, Thüringen, and Brandenburg have estab-
lished an alternative payment for civil servants, which stay with the statutory system, Berlin is about to 
follow, which reduces the incentive to switch to a private plan (Bührer et al. 2018b; Neusius 2017).
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It has been argued that a financial transfer between SPV and PPV should also com-
pensate the effects of income-related redistribution (Arnold and Rothgang 2010). 
Yet, income-induced redistribution is in conflict with the equivalence principle of 
insurance. Subsidies for low-income members could alternatively be provided on 
the basis of taxes, as, e.g. in Switzerland or the Netherlands (SVRW - Sachverstän-
digenrat zur Begutachtung der gesamtwirtschaftlichen Entwicklung 2017; Breyer 
2018; SVRW - Sachverständigenrat zur Begutachtung der gesamtwirtschaftlichen 
Entwicklung 2018).

Here, the analysis is not dealing with the compensation of income inequalities. In 
the following we restrict our discussion to a transfer system that focuses on actuarial 
aspects, i.e., on differences in the claims. As the entitlements are identical in SPV 
and PPV, such differences in claims are interpreted as evidence for selection effects.

Identical benefits—disparate expenditures: risk exposure in SPV 
and PPV

The per-capita spending of SPV was 525.06 € in 2018 (Bundesministerium für 
Gesundheit (BMG) 2020); in contrast, PPV had an average expenditure of 155.00 € 
per insured (Verband der Privaten Krankenversicherung e.V. 2019). With respect to 
the identical insurance benefits, this raises the question as to how such a discrepancy 
can be understood (Neusius 2019).

An important effect is that PPV covers in many cases just a part of the benefits. 
Civil servants are entitled to receive an indemnification payment (“beamtenrechtli-
che Beihilfe”) directly from their employers, i.e., from the administrative authorities 
which hired them. Among the PPV insurees above the age 70, a share5 of 62.0% are 
partially covered by administrative authorities (BaFin 2019), as seen in Fig. 1. As 
the LTC risk increases significantly above the age 70, we estimate at least 62.0% of 
the PPV beneficiaries are entitled to receive indemnification payments. They receive 
typically 70% of their LTC-related benefits from their employers. PPV then cov-
ers the 30% missing to fill the gap to the unique level of LTC payments. Taking 
this effect into account, the PPV has a per-capita expenditure of 274.75 €, still far 
less than SPV by nearly a factor of 2.6 The discrepancy remaining can be attributed 
to a different risk structure in SPV and PPV, that will be further analyzed in the 
following.

5 If the threshold is set to age 75, the percentage raises to 64.6%.
6 Other analyses estimated a factor of 2.3 (Rothgang and Domhoff 2019). There, a roughly similar level 
of indemnification, 67%, was assumed. In the present analysis, 70% was chosen in accordance with the 
regulation of federal civil servants (Bundesbeihilfeverordnung). A more important discrepancy is the 
assumption of a share of only 50% of PPV insurees being entitled to indemnification payments (Roth-
gang and Domhoff 2019). From the statistics published by the federal agency of financial regulation, 
BaFin, it can be seen that this underestimates the amount of benefits covered by indemnification (BaFin 
2019).
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Age, sex and claim structure

The unequal annual per-capita claims in SPV (525.06 €) and PPV7 (274.75 €) will 
be attributed to three sources in the present analysis: 

1. Different risk exposure in SPV vs. PPV due to age-structure of insurees,
2. different risk exposure in SPV vs. PPV due to sex-ratio of insurees,
3. different risk exposure in SPV vs. PPV due to selection with respect to any other 

risk driver.
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Fig. 1  Age structure of private LTCI (PPV) differentiated according to sex and entitlement to employer 
indemnification payments. Absolute number of insurees as a function of age in 2018. Source: (BaFin 
2019)

7 Here and in the following, the per-capita claims of PPV include the claims carried by the indemnifica-
tion system.
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The age structure in SPV is considerably different from that of PPV, see Fig. 2. 
Clearly, that explains some of the differences in the per-capita spending. Pres-
ently, the cohorts above the age 80 are under-represented in PPV. In contrast, 
cohorts born from 1942 through 1977 had an higher-than-average tendency to 
switch to a private plan. These cohorts are not yet exposed to relevant LTC risk, 
but they eventually will reach the critical age. In the consequence, PPV will have 
to carry increasing costs in the years to come (Arnold and Rothgang 2010, 81f).

As can be seen from Fig. 1, men are more likely to switch to the private sector 
than women. While the sex ratio for civil servants (and other enrollees with enti-
tlement to indemnification payments) is nearly balanced, among the other insurees 
women are significantly outnumbered.

Age and sex are established risk drivers of health and LTC expenditures. But 
even the age- and sex-specific claims reveal further differences between SPV and 
PPV. As the entitlements are identical, the diverging claims are a consequence of 
the unequal LTC prevalence in the two systems. There are various reasons that may 
lead to these differences (Rothgang et  al. 2013, 85f). Here, we do not decompose 
the contributions to the prevalence differences.8 Instead, we consider the diverging 
claims as an indicator of selection with respect to health condition. Other analy-
ses found various socio-economic variables correlating with the LTC duration (Guo 
et al. 2015; Germain et al. 2016; Fuino and Wagner 2020).

The claims of SPV are above those of PPV for all ages up to 80, then the claims 
of PPV exceed the ones seen in SPV (Fig. 3). Earlier analyses found PPV claims 
to exceed SPV claims above age 90 (Arnold and Rothgang 2010, p. 80), whereas a 
direct calculation of LTC prevalences, operationalized as a binary variable (any LTC 
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Fig. 2  Age structure of private LTCI (PPV). Share of cohort relative to all insurees in 2018. For com-
parison, age structure of statutory LTCI (SPV) is also given. Sources: (BaFin 2019; BAS 2020)

8 We compare the LTC risk exposure on the basis of age-specific per-capita claims. As the benefits of 
SPV and PPV are identical, that is directly linked to LTC prevalence weighted by financial impact. The 
per-capita claims of PPV are obtained from (BaFin 2019), where the claims are netted of a security mar-
gin of 17.8 %. The derivation of the SPV’s claim structure is laid out in “Supplementary material”.
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grade on/off), found SPV’s figures to exceed those of PPV for all ages (Rothgang 
and Domhoff 2019, p. 18).

It is unclear, whether the steep parts of the PPV’s assumed claims above 80 
reflect the claims observed or if they are merely rooted in actuarial prudence, i.e., if 
they reflect high security margins to compensate for the uncertainty of the statisti-
cal estimates in these cohorts. Therefore, we performed alternative calculations with 
capped claims in the PPV. The threshold is chosen such that it reflects approximately 
the maximum of the SPV claims. The women’s claims are capped to a maximum of 
8500 €, the men’s claims are capped to a maximum of 6000 €, see Fig. 3.

Active selection by LTC plans

The LTC risk exposure in SPV and PPV differs. However, it is less obvious whether 
this is the consequence of active selection by the private LTC plans. A majority of 
the German population is mandatorily covered by the SPV. Only a non-represent-
ative subset of the population has the option to freely choose between private and 
statutory plans. However, the switch from the SPV to the PPV is unidirectional in 
most cases. The return to the statutory system is restrained and in particular policy 
holders above age 55 can practically not leave the PPV, anymore.

The restrictions of returning back to SPV serve the purpose to suppress cream 
skimming by the insureds. Enrollees that chose a private plan are supposed to make 
a final and life-long decision. As a consequence, private LTC plans have to provide 
a life-long coverage.

Enrollees subscribe to private LTC plans typically when they are younger (Bün-
nings and Tauchmann 2015). The age-structure of the enrollees of LTC reflects 
among which cohorts there was a large new business. Selection of specific age 
groups is therefore not possible in the long run.
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ture is separately given for insurees receiving indemnification payments from their employer and policy 
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the right. Source: (BaFin 2019; Bundesministerium für Gesundheit (BMG) 2018b, a, 2019a, b, c, d)
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Since December 21, 2012, unisex pricing is compulsory for insurance premi-
ums in new business. In contrast, plans that existed before still retain their sex-
specific premiums. It is therefore possible that the sex-ratio in PPV results to 
some degree from the former discrimination between men and women. Analyses 
of panel data revealed a higher probability of men to switch to a private plan 
among the individuals with access to both systems (Bünnings and Tauchmann 
2015). There is also evidence that the unisex mandate reduced the probability 
of men switching to a private plan relative to the probability of women. That 
was interpreted as a reduction of sex related risk segmentation (Huang and Salm 
2020).

Whatever the reasons for the sex imbalance in PPV, there are no direct handles 
to make LTC plans more attractive for men. In contrast, from an actuarial per-
spective, unisex pricing makes female contracts relatively more competitive than 
male contracts.

Like in case of the SPV, a direct selection of risks on the basis of medical 
underwriting is not permitted as LTC plans do not have the right to reject appli-
cants (Arnold and Rothgang 2010).

Indirect selection effects

Typically, the LTC plan depends on the choice of the corresponding health plan. 
In contrast to LTCI, private health plans can reject applications and submit appli-
cants to health assessments upon application. This form of medical underwriting 
allows private health plans to differentiate premiums according to the expected 
claims. As a result, individuals with favorable medical conditions are more 
inclined to opt-out from the statutory system and buy private health coverage 
(Bünnings and Tauchmann 2015; Bührer et al. 2018a, b). Yet, the precise extent 
of advantageous selection in private health plans remains disputed (Polyakova 
2016; Grunow and Nuscheler 2014).

Indirectly, medical underwriting in the area of private health plans also affects 
the access to private LTC plans. Therefore, selection effects may eradiate onto the 
PPV. It is worth noting that selection advantages in private health plans fade out 
within the first few years (Deutsche Aktuarvereinigung 2014). Figure 3 exhibits 
such an effect: around the age 40, PPV enrollees without indemnification pay-
ments have lower expected claims than PPV enrollees with indemnification pay-
ments. The latter are civil servants which chose almost entirely private plans; 
the switch to private plans is beneficial for them, independent of the individual 
health condition, whereas applicants without indemnification may hesitate to 
chose a private plan when confronted with a high premium surcharge upon risk 
assessment.

As applicants to private health insurance are typically far younger than the LTC 
relevant age (Bünnings and Tauchmann 2015), the impact of the health plan’s 
medical underwriting onto the LTC risk is difficult to assess. The significant time 
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lag of typically 30 years or more makes risk assessment in the case of LTC par-
ticularly challenging.

The degrees of freedom for a direct selection of risks are few in PPV. Indi-
rectly, however, selection may occur as a consequence of the restricted access to 
private health and LTC plans. Three populations are eligible for private plans: 

1. civil servants,
2. self-employed people, and
3. employees with gross wage earnings above the predefined threshold.

These groups differ in various aspects from the average population. The specific fea-
tures of the three populations may correlate with LTC risk exposure. Hence, regula-
tion-induced selection may be relevant for the claim’s structure in PPV. Effectively, 
PPV exhibits in most—and maybe all—ages claims that are below the SPV level, 
see Fig. 3, also (Rothgang et al. 2017, p. 107).

Selection effects with respect to sex can arise from the income triggered access 
to PPV. Men earn on average higher gross wages (Statistisches Bundesamt 2018). 
Therefore a higher share of men are enabled to switch to a private plan. The latter is 
in line with the much higher percentage of men who chose to stay in statutory plans, 
although they have access to private plans (so-called voluntary SHI members).9

The deviation of PPV’s age structure from national figures emerges from the 
cohort-specific new business. The likelihood to switch to a private health/LTC 
plan depends on the age of the applicant, i.e.. below the age of 40 the probability 
to switch to a private plan is higher than in later years (Bünnings and Tauchmann 
2015).

How to deal with discrepancies in risk exposure?

Although the reasons for the discrepancies in the LTC risk exposure remain par-
tially unclear, SPV and PPV do not carry identical risks. This statement is true, even 
if age- and sex-structure is taken into account. It remains unclear, whether this is 
uniquely in favor of PPV or not, c.f. Fig. 3. Earlier analysis found only for higher 
ages a disadvantageous claim structure of PPV (Arnold and Rothgang 2010; Roth-
gang 2015).

These age levels are relevant for the overall expenditures of PPV, as the life 
expectancy of the PPV enrollees is higher than for the average population (zur 
Nieden and Altis 2017; Gartmann 2004; Luy et  al. 2015). It is therefore a priory 
unclear, whether risk exposure works in favor of PPV, as is often claimed (Zimmer-
mann et al. 2019; Schulz-Asche 2019; Greß 2019; Rothgang 2018a).

9 The statistics of paying members in the statutory health insurance (SHI) discriminates between such 
members that have the option to chose a private health plan and those that have not (BMG KM6 2018). 
The members of SHI with access to private health plans are supposed to acquire the switching option 
predominantly due to a high income as employee.
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The existing inequalities between SPV and PPV are not primarily caused by 
active selection. Therefore, they do not arise from economical incentives. Hence, 
a risk-adjustment scheme is unlikely to reduce the selection effects. Mainly, the 
restricted eligibility to private LTC plans causes heterogeneous populations enrolled 
in the two branches. However, the regulation-induced selection distorts the competi-
tion and it can be argued that there is need for a compensation.

The most elementary effect is the difference in the age- and sex-specific claims, 
as it clearly constitutes a lower risk exposure of PPV, beyond age and sex depend-
ency. A transfer between SPV and PPV could be devised to level off just the differ-
ences in age- and sex-specific claims.

A somewhat broader approach could also include the different claims for men 
and women in the equalization mechanism. That would compensate for the unbal-
anced sex ratio. Again, Fig.  3 exhibits a claim structure where female claims are 
above male claims up to age 75. Around that age, men cause higher expenses and 
it is not obvious whether a higher share of female enrollees leads always to higher 
expenditures.

The most comprehensive transfer approach would also include an equalization 
of the age structure. Such an equalization is consistent with SPV’s PAYG approach 
but alien to the funded financing in PPV. In the next section, we describe, how these 
three transfer mechanisms can be implemented.

Risk‑adjustment—technical approach

Risk adjustment is typically implemented to offset unintended selection incentives 
among health plans, when strict risk-adjusted premiums are absent (Ven and Ellis 
2000). In the case of German LTCI, selection effects may work to the advantage or 
disadvantage of PPV against SPV.

Risk equalization between PPV10 and SPV can be rationalized as a consequence 
of the above mentioned selection effects. In the following we look at three possible 
approaches for risk equalization. 

1. For each age x and each sex, LTC expenses are equalized between SPV and PPV.
2. For each age x, LTC expenses are equalized between SPV and PPV and between 

men and women.
3. SPV and PPV pool their expenses entirely. Each part has to cover the expenses in 

proportion to the number of insureds, independent of the enrollees’ age and sex.

The first approach corresponds to an equalization that just focuses on selection 
effects with respect to medical conditions. The age- and sex-specificity of LTC 
expenses is not entering the calculation of transfer payments.

10 Here, we subsume the indemnity payments to PPV. In practice, PPV and the employers of civil serv-
ants were asked to find an agreement how to share the amount transferred to the SPV.
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The second approach equalizes the selection effects with respect to medical con-
dition and sex. That can be seen as a compensation for the unintended sex-specific 
selection that is likely to follow from to the legal restrictions of the access to PPV.

The third approach equalizes selection along medical condition, sex and age. It 
more or less forces the PPV to join in SPV’s PAYG scheme, as a redistribution along 
the cohorts would also embrace the PPV enrollees.

All three approaches are thought of as ex post equalization. The actual expendi-
ture in both systems would be entangled with the expenditure in the other pillar. 
Hence, that would also force the PPV to revise the actuarial model, as the future 
expenses would no longer depend on the claim structure of the PPV enrollees and 
their life expectancy alone, but also on the age and claim structure of the entire 
LTCI (both branches united).

The ex post compensation of real expenditures would dilute the incentive for cost 
effectiveness. Alternatively, the transfer could be arranged on the basis of prospec-
tive values to overcome this problem. The present analysis will not further discuss 
such an approach. However, apart from the dualism of PPV and SPV, there is no 
competition on the LTCI market, as both PPV and SPV manage the correspond-
ing risk without competing (Rothgang 2015); both have each one common risk pool 
(Sachverständigenrat Gesundheit (Advisory Council on the Assessment of Develop-
ments in the Health Care System) 2005, p. 47).

In what follows, the risk drivers of LTC expenses are sex g ∈ {m,w} and age 
x ∈ {0, 1, 2,…} . The claim amount per risk, Ki

g,x
 , depends on g and x. It potentially 

differs between the enrollees of SPV and of PPV, indicated in the claims amount by 
the superscript i ∈ {spv,ppv}.

The number of enrollees is given as ni
g,x

 . The total expenditures E can then be 
obtained as

Age‑ and sex‑specific risk equalization

The average claim amount over both branches is

as long as differences in age and sex structure are not subject of the transfer. Here, 
we refer to the quantities of such an approach with the superscript as. Virtually, in 

(1)Espv =
∑

x,g

nspv
g,x

⋅ Kspv
g,x

,

(2)Eppv =
∑

x,g

nppv
g,x

⋅ Kppv
g,x

,

(3)E = Espv + Eppv.

(4)K̄g,x =
n
spv
g,x ⋅ K

spv
g,x + n

ppv
g,x ⋅ K

ppv
g,x

n
spv
g,x + n

ppv
g,x

,
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this approach every system is charged with the above average claim amount, such 
that both branches carry the following expenses

The transfer from PPV to SPV reads then

Age‑specific risk equalization

The average claim amount over both branches and both sexes is

as long as age structure is not subject of the transfer approach. The quantities 
obtained in such a transfer approach are referred to using the superscript a. Virtu-
ally, every system is charged with the above average claim amount, such that both 
branches pay for the following expenses

The transfer is then organized in such a way, that it charges the PPV with the follow-
ing additional amount

Complete pooling of risks

The average claim amount per enrollee reads

(5)Espv,as =
∑

x,g

nspv
g,x

⋅ K̄g,x,

(6)Eppv,as =
∑

x,g

nppv
g,x

⋅ K̄g,x.

(7)Etrans,as = Eppv,as − Eppv.

(8)K̄x =
n
spv
m,x ⋅ K

spv
m,x + n

spv
w,x ⋅ K

spv
w,x + n

ppv
m,x ⋅ K

ppv
m,x + n

ppv
w,x ⋅ K

ppv
w,x

n
spv
m,x + n

spv
w,x + n

ppv
m,x + n

ppv
w,x

,

(9)Espv,a =
∑

x,g

nspv
g,x

⋅ K̄x,

(10)Eppv,a =
∑

x,g

nppv
g,x

⋅ K̄x.

(11)Etrans,a = Eppv,a − Eppv.

(12)K̄ =
E

n
,
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with n =
∑

g,x(n
spv
g,x + n

ppv
g,x ) being the sum of people covered by both branches of 

LTCI. We refer to the quantities obtained in the complete pooling approach using 
the superscript t.

From the number of enrollees, the expenses can be obtained, which correspond to 
the average claim

The transfer charges the PPV with a payment of

As a result, both branches are confronted with average claims independent of the 
varying risk structure in the two branches.

For the figures of 2018, i.e., claims data and age structure allow to determine the 
transfer amounts.

In 2018 an amount of 1.23 bn. € corresponds to 0.1%-points of SPV’s gross wage-
related contribution rate. The maximum effect to the contribution rate of SPV would 
be a relief of 0.15%-points11 (Neusius 2019). Therefore, even a complete pooling of 
LTC expenditures between SPV and PPV would not permit a substantial easement 
for the statutory system. Proposals of transfer payments between SPV and PPV most 
often include additionally a component based on the income redistribution (Zim-
mermann et al. 2019; Schulz-Asche 2019; Rothgang 2018a, b). As the overall effect 
of the risk based component, as discussed here, is minor, such prosals essentially 
consist in a tax-like redistribution of wages or fail to be relevant for SPV’s contribu-
tion rate.

Transfer between PPV and SPV—development over time

The figures given in Eqs. (16)–(18) are just a snapshot. Depending on the increase in 
expenditure, the risk structure of the populations and primarily on the demographic 
dynamics, the transfer amount will change in the future. In the present analysis, a 

(13)Espv,t = K̄ ⋅

∑

x,g

nspv
g,x

,

(14)Eppv,t = K̄ ⋅

∑

x,g

nppv
g,x

.

(15)Etrans,t = Eppv,t − Eppv.

(16)Etrans,t = 1.86 bn. C

(17)Etrans,a = 1.17 bn. C

(18)Etrans,as = 0.92 bn. C

11 The last increase of the contribution rate took effect as of Jan 1, 2019 with an increase of 0.5%-pts.



SN Bus Econ (2021) 1:29 Page 15 of 24 29

simulation has been performed of the time evolution of the transfer between PPV 
and SPV.

To perform such a simulation, some assumptions are required about the time evo-
lution of 

1. age- and sex-structure of the populations under risk and
2. age- and sex-specific per-capita claims.

We address both point in the next two sections.

Simulation model

The simulation of the future age- and sex-structure requires a model of the demo-
graphic dynamics of the populations in both, SPV and PPV. These dynamics are 
determined by mortality, new business from outside (like newborns), migration pat-
terns (immigration and emigration), and by the switching between the two systems.

The core of the simulation is a cohort-component model (Smith et  al. 2002) 
to project the future populations of enrollees in both, PPV and SPV. The popula-
tions of both systems, SPV and PPV are to be determined. Due to characteristics 
in the life expectancy, we consider the PPV as divided in two subpopulations, the 
public servants entitled to receive indemnification payments ( ppv-b ) and the other 
insurees without such an entitlement ( ppv-n ). Hence, there are three populations, 
i ∈ {spv;ppv-b, ppv-n} , the cohorts of which are to be calculated along the dimen-
sions sex g ∈ {m,w} and age x ∈ {0;1;2;…} and in time � ∈ {2018,… , 2060} . We 
chose the simulation time t such that t = 0 corresponds to � = 2018 . In year t, the 
mortality per year of a person with sex g, aged x, and insured in system i is referred 
to as qi

g;x
(t) . The number of enrolles is then denoted by ni

g;x
(t) . The gain of enrollees 

of age x and sex g in year t and system i, including any person that has not been 
enrolled in the previous year, is represented by the term mi

g;x
(t) . In principle, this 

number can be both positive or negative, as it accounts also for lapsation of existing 
contracts. The development of the cohorts in each system is then given by

Once the populations are determined for all t = 0, 1, 2,… , 42 , the expenditures can 
easily be obtained analogously to Eqs. (1) and (2). The transfer mechanism follows 
then as laid out in Eqs. (7), (11), and (15).

Assumptions and input data

The initial population of SPV is determined from (BAS 2020), of PPV from (BaFin 
2019). The dynamics are driven by mortality rates and cohort gains.

(19)ni
g;x+1

(t + 1) = ni
g;x
(t) ⋅ [1 − qi

g;x
(t)] + mi

g;x+1
(t + 1) for x > 0,

(20)ni
g;0
(t + 1) = mi

g;0
(t + 1).
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The general life table for Germany is used (Statistisches Bundesamt 2019), the 
annual mortality probability of age x is referred to as qgerg,x  . This table is used for the 
SPV, i.e., qspvg,x = q

ger
g,x  . There is empirical evidence that civil servants have a higher 

life expectancy than the average population (zur Nieden and Altis 2017). The same 
is found in general for the insurees of private health insurance and applies therefore, 
subsequently, also to the PPV (Gartmann 2004). For public servants, representing 
the vast majority of the subpopulation ppv-b , the expectation value of the remain-
ing life span at age x = 65 is 2.0 years above the general population for men and 
1.7 years for women (zur Nieden and Altis 2017). The subpopulation ppv-n is pre-
dominantly formed by self-employed and high-income employed individuals. For 
self-employed, an excess life expectancy of 0.9 for men and 1.7 years for women 
was reported (Luy et al. 2015). The excess life expectancy of high-income employ-
ees was seen in a range of 0.7 (third income quartile) to 1.4 (forth income quartile) 
for men and 1.6–1.7 for women (Luy et al. 2015). For the subpopulation ppv-n the 
mortality will be adjusted such that the life expectancy at age 65 is 1.7 and 0.9 years 
above the level of the general public for women and men, respectively.

Table 1  Assumptions for the life 
expectancy

Values are based on (Statistisches Bundesamt 2019); mortality 
is decreased to adjust to the excess life expectancy of major subpop-
ulations in PPV as reported in (Luy et al. 2015; zur Nieden and Altis 
2017)

Remaining life expectancy at x = 65

w m

LE
i

w,65
Excess LE LE

i

m,65
Excess LE

General 21.0 0.0 17.9 0.0
PPV with 

indemnifica-
tion ppv-b

22.7 1.7 19.9 2.0

PPV without 
indemnifica-
tion ppv-n

22.7 1.7 18.8 0.9

Table 2  Adjustment factors 
according to the values in 
Table 1

Adjustment factors

i �i

w
�i

m

PPV with indemnification ppv-b 0.79 0.76
PPV without indemnification 
ppv-n

0.79 0.88
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To imitate this longer life expectancy, we homogeneously decrease the annual 
mortality rate in age x from (Statistisches Bundesamt 2019), i.e., the value qgerg,x  , by a 
unique factor in such a way that the difference in life expectancy that is reported in 
Table 1 is reproduced12, i.e.,

In order to calculate the life expectancy from the life table qi
g,x

 , the cohorts of a 
model population with li

g,x
 are determined from

The expectation value of the remaining life span at age x is then calculated as

The adjustment factor in Eq.  (21) is chosen such that the corresponding values of 
LEi

g,65
 fit to the values in Table 1, the results can be seen in Table 2. Our standard 

scenario is based on a simple assumption, namely that the populations are running 
off, without any new business or switching, i.e., that mi

g;x
(t) = 0 in Eqs.  (19) and 

(20). That seems a bold simplification, but as the time evolution is simulated up to 
2060, the youngest birth cohort that reaches at least an age of 75 is born in 1985. As 
LTC risk is mainly caused by insurees above age 75, such that the run-off assump-
tion effectively does not influence the estimates of the expenditures in the years up to 
2060. As far as the transfer mechanism is age-specific, the population in the cohorts 
without relevant LTC risk is entirely negligible for the transfer amount. In case of 
the complete pooling, the transfer is based on the average claim. Here, the total num-
ber of insurees builds the denominator. Sensitivity analysis reveals that in this case, 
assumptions on the number of newborns may affect the transfer amount. However, 
as long as the assumptions on newborns are chosen symmetrically between SPV and 
PPV, the results are essentially identical to the run-off scenario (c.f. Supplementary 
material, Fig. 7). If for one of the two systems a systematically higher total fertility 
rate (TFR) is assumed, the transfer amount shifts in favor of the system with lower 
TFR. See Supplementary material, Figs. 8 and 9 for more details.

In the recent past, the switching between PPV and SPV was nearly balanced out 
(Neusius et  al. 2019). It is unclear, if there will be any changes in the switching 
behavior. Therefore the assumption that switching is not a relevant effect seems 
plausible.

(21)qi
g,x

= �
i
g
⋅ qger

g,x
.

(22)li
g,0

= 1,000,000

(23)li
g,x+1

= li
g,x

⋅ (1 − qi
g,x
).

(24)LEi
g,x

=
1

li
g,x

∑

k=x

li
g,k

−
1

2
.

12 There is a life table for the private health insurance, (PKV-Verband 2017). However, this is an actu-
arial table including security margins. Therefore, it has a different character than the general life table.
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The basis for calculating the claims from the population simulation is Eqs.  (1) 
and (2), which is applied to the subpopulations ppv-b and ppv-n analogously. The 
claims data of SPV is from (Bundesministerium für Gesundheit (BMG) 2018b, 
a, 2019a, b, c, d) and in case of PPV from (BaFin 2019). Concerning the claims’ 
structure in the future, it is simply assumed, that per-capita claims will not change 
over time. That is certainly an unrealistic assumption. However, as the entitlements 
are identical for SPV and PPV, there is a priori no reason to assume that the claim 
structures will change relative to each other. A clear trend in the time evolution of 
prevalence rates could not be found (Rothgang et al. 2017, 109ff). In case that there 
is just an overall trend in the claims—like inflation—that would change the absolute 
numbers but the underlying dynamics would not be affected.

Results

Under the above mentioned assumptions, the time evolution of the transfer between 
SPV and PPV can be obtained, see Fig. 4. All transfer mechanisms work initially in 
favor of SPV. As expected, an equalization across the two branches that includes sex 
and age leads to the largest compensation payment. If the transfer is age-specific, a 
considerable part of the risk differences disappears, the payments to SPV reduce. 
As of 2018, sex equalization has just a minor effect, such that a transfer mechanism 
which is restricted on claims differences that can not be accounted for by sex and 
age, leads to the lowest transfer amount from PPV to SPV.

The time evolution of all three approaches reveals that the present disadvantage 
in the SPV’s risk structure will shift in the future. Two of the three transfer mecha-
nisms are going to switch sign. The sex- and age-specific approach decreases but 
stays positive. Overall, it is the only transfer mechanism that is entirely in favor of 
the SPV.

year
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o]

complete equalization
age−specific equalization
age− and sex−specific equalization

2020 2030 2040 2050 2060

−
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0
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0
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0

Fig. 4  Transfer from PPV to SPV. In 2018, all types of equalization work in favor of SPV (positive trans-
fer amount). The complete equalization will lead from 2039 to a transfer from SPV to PPV (negative 
transfer amount). The age-specific transfer will turn against the SPV from 2047 on. And the sex- and 
age-specific transfer will work in favor of SPV throughout the simulation period. Source: Own calcula-
tions, see text
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The age-specific risk equalization (compensation for unequal sex-ratios) is in 
2018 slightly more advantageous for SPV compared to the sex-specific transfer. It 
will become negative from 2047 on and exhibits a maximum transfer from SPV to 
PPV of 0.24 billion €.

As expected, the full equalization is in 2018 the most advantageous approach, 
seen from SPV. But this transfer arrangement will become negative in 2039—sooner 
than any other mechanism. That is the consequence of the age structure, which 
causes presently a considerable disadvantage of SPV, which would be set off by a 
large transfer amount. But this disadvantage will disappear within the next 15 years, 
when the age structure will weigh heavily on PPV.

It is noteworthy that the initial transfer from PPV to SPV brings only a very mod-
erate easing for the SPV’s enrollees, as these a far more than the PPV’s enrollees. In 

year

Tr
an

sf
er

 [E
ur

o 
pe

r 
S

P
V

 in
su

re
e]

complete equalization
age−specific equalization
age− and sex−specific equalization

2020 2030 2040 2050 2060

−
40

−
20

0
10

20
30

(a)

year

Tr
an

sf
er

 [E
ur

o 
pe

r 
P

P
V

 in
su

re
e] complete equalization

age−specific equalization
age− and sex−specific equalization

2020 2030 2040 2050 2060

−
20

0
0

10
0

20
0

30
0 (b)

Fig. 5  Transfer from PPV to SPV, expressed as annual amount per enrollee. As the population of PPV 
enrollees is far smaller, the per-capita figures are much more significant from the PPV perspective than 
from the SPV perspective. Source: Own calculations, see text
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contrast, the latter would benefit considerably from the later transfer from SPV to 
PPV. That can be seen from the per-capita amounts of the transfer, cf. Fig. 5.

It turns out that the overall pattern is robust even when the per-capita claims are 
capped as laid out above (men’s claims capped at 6000 €, women’s claims capped 
at 8500 €). Fig. 6 exhibits a clearly decreasing transfer amount in case of the age-
specific and the complete equalization scheme. In contrast, the age- and sex-spe-
cific transfer remains roughly constant. None of the approaches with capped claims 
exhibits an inversion, i.e., a transfer from SPV to PPV.

Political implications

It was argued that the financial transfer between SPV and PPV was a matter of fair-
ness (Arnold and Rothgang 2010). From an actuarial point of view, the differences 
in the LTC risk could justify equalization mechanisms. Age is a risk factor that is for 
SPV and PPV similarly relevant. An equalization of age differences is alien to a LTC 
insurance on the basis of life-long contracts. Therefore, such a risk factor should not 
be included in a proper transfer mechanism. Although sex-specific selection effects 
are caused mainly by regulation of access to private LTC plans, it could constitute a 
reason for sharing the risks between the sexes. The most obvious dimension of risk 
equalization is the compensation of differences in risk exposure that remain, once 
age and sex have been accounted for. The actual choice, which kind of selection 
effects should be balanced out by a transfer mechanism, is a political decision.

The main concern of the proponents of a risk transfer is a kind of cream skimming 
of the PPV at the expense of SPV (Schulz-Asche 2019; Zimmermann et  al. 2019; 
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Fig. 6  Transfer from PPV to SPV when per-capita claims are capped. In 2018, all types of equaliza-
tion work in favor of SPV (positive transfer amount). With the removal of the higher claims, all transfer 
mechanisms lead to a positive transfer amount throughout the simulation period. However, the complete 
equalization quickly shrinks to low values, while the age- and sex-specific transfer scheme exhibits only 
a moderate decrease. That indicates the selection disadvantage of SPV, as in the capped claims profile, 
PPV exhibits more favorable risks in all ages. Source: Own calculations, see text



SN Bus Econ (2021) 1:29 Page 21 of 24 29

Greß 2019; Rothgang 2018a, b). In contrast to the common view that the PPV was 
successful in avoiding the high risk cases in LTC, a closer look reveals, that the LTC 
risk exposure in PPV may be higher above the age 80 and that enrollees of PPV have 
a higher life expectancy. These two factors contribute a substantial part to the overall 
LTC risk. Therefore, various risk equalization approaches work only for the recent 
future in favor of SPV. But, in the long run, PPV has indeed to carry higher LTC 
risks. That may justify a compensation payment, i.e., a subsidy from SPV to PPV.

When the per-capita claims of PPV are capped to the SPV’s maximum values, 
the transfer mechanisms indicate higher risks in SPV. However, the transfer amount 
reduces to values, which can be considered irrelevant for SPV’s financing.

In the aftermath of recently enlarged entitlements and the connected hike in LTC 
expenditures the possibility of a transfer from SPV to PPV was proposed as a way to 
mitigate further rises in SPV’s contribution rate (Schulz-Asche 2019; Zimmermann 
et al. 2019; Rothgang 2018a, b). The mitigating effect of such a transfer is low, as 
was seen above, unless further income-based redistribution is included.

In the political debate, the expectation is expressed that there are substantial ine-
qualities between SPV’s and PPV’s risk exposure. Such inequalities have been found 
in the present analysis. In contrast to public assessment, the inequalities seen on 
the basis of the above mentioned statistics are not uniquely advantageous for PPV. 
However, it remains opaque in how far the higher risk exposure seen in the claim 
structure corresponds to an empirically higher prevalence or is instead an artefact of 
actuarial prudence.

A transfer mechanism could contribute to pool risks between SPV and PPV, but it 
is not realistic to consider such a mechanism to be a substantial effect in keeping the 
SVP’s contribution rate affordable.
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