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Abstract: For the German statutory health insurance (SHI), the development of health
spending and of the contribution relevant income is analyzed between 1996 and 2016
with respect to the relevant economic and demographic driving factors. The analysis
allows identification and quantification of the main drivers of the contribution rate (CR)
being the percentage of income that has to be paid as contribution to SHI. It turns out
that the most dominant driver for an increasing CR is the aging of the insureds. Additionally, the growing employment also had a pushing effect on the CR as the number
of contribution paying SHI members did not grow in equal measure. Only a moderate
contribution can be ascribed to the reduced growth of the contribution relevant income.
Kurzzusammenfassung: Die Entwicklung von Leistungsausgaben der GKV und von
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Einkommen der Mitglieder wird im Zeitverlauf für die Jahre 1996 bis 2016 nach volkswirtschaftlichen und demographischen Einflüssen zerlegt. Dadurch kann identifiziert
und quantifiziert werden, welche Effekte verantwortlich waren für die Entwicklung des
Beitragssatz der GKV. Es zeigt sich, dass im Zeitraum 1996 bis 2016 v.a. demographische Veränderungen zu einem Anstieg der Leistungsausgaben geführt haben. Ein kleinerer Teil der Beitragssatzdynamik ist dem Absinken der Lohnquote am BIP geschuldet, was die These von einer strukturellen Einnahmeschwäche der GKV relativiert. Ein
weiterer beitragssatzsteigernder Effekt ist die trotz ansteigender Erwerbstätigenquote
nur langsam steigende Zahl beitragspflichtiger Mitglieder.
Keywords: demography; health insurance; medical inflation; health expenditure
JEL classifications: I13,I15,J11,H51
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Introduction: The financing of the German statutory
health insurance

The German statutory health insurance (SHI) is financed in a collective pay-as-yougo system (B USSE und B L ÜMEL 2014; B USSE u. a. 2017). Contributions1 are raised
as a percentage of individual gross wages, the corresponding contribution rate (CR)
being the central parameter of financing. Those who pay contributions are called members of SHI, while non-earning dependents of SHI members are covered without being
additionally charged.
In recent years, the prosperous German economy outshines the fact that the financing of the SHI faces substantial challenges in the years to come. The demographic
development of Germany with an aging population will harm the sustainability of the
SHI’s funding.
The aging process is present for at least four to five decades, but its impact on the
collective pay-as-you-go system will increase as soon as the baby boomer generation
reaches retirement age. Obviously, demographic aging puts the SHI under pressure in a
two-fold way, as it increases the need for medical services and reduces the labor force,
which essentially generates the funding.
The present article addresses the claim that the SHI financing has primarily a problem with collecting sufficient contributions, rather than being challenged by expenditures rising too quickly. More precisely, it was stated that the health expenditures
rose in a similar fashion as the gross domestic product (GDP), while the growth of the
contribution relevant income (CRI) was slower. Called structural contribution weakness (strukturelle Einnahmeschwäche), this judgment has been uttered repeatedly (A L BRECHT

u. a. 2013; ROTHGANG 2009; S TRAUB 2006; IAQ 2017).

In the following, the structural contribution weakness shall be scrutinized. The key
economic figures in the period from 1996 to 2016 will be analyzed and decomposed
in various factors, like e.g. the demographic effect, the development of the number of
SHI members and GDP-related growth. For this purpose, all quantities are adjusted for
price on the basis of the consumer price index (VGR P REISINDEX 2018).
1 In

the context of SHI the term contribution is used rather than premium. This emphasizes the fact that

the contribution is not based on the equivalence principle and not on pricing of individual risk, as is the case
in private insurance policies.
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Methods: Decomposition of factors influencing contributions and health spending

The present analysis takes a simple approach: how do contributions and how does SHI
spending develop relative to the GDP? In case the total CRI grew with the same rate
as the total expenditures, the CR could be held stable in the collective pay-as-you-go
system.
Starting with age- and sex-specific2 per-capita claims, referred to as Kt (x) and
derived from statistical observations, the overall SHI spending can be obtained knowing
the age and sex structure of the people insured in the SHI. The index t indicates here
and in the following the year, in which the quantities were observed, while x refers to
the age of the individual insured. If not stated otherwise, summations over x extend
from x = 0 to x = 100.3 The number of insureds is referred to as nIt (x), the SHI’s
total health spending is
Ht =

100
X

nIt (x) · Kt (x).

(1)

x=0

Relative to the number of insureds, nIt =
ht =

P

x

nIt (x), the expenditure reads

100
Ht
1 X I
n (x) · Kt (x).
=
nIt
nIt x=0 t

(2)

The contribution that has to be paid by the members to the SHI is the product of wages and CR. But in case of high income, the contribution is capped: The government
defines a maximal income subject to SHI contribution, called BBG (Beitragsbemessungsgrenze). Income above the BBG threshold is not relevant for the contribution.
The BBG is increased each year to compensate inflation.
The total CRI in year t, which consists of wages and pensions below the BBG, follows from the distribution of income, ϕt (x; i), and the BBG in the same year, BBGt .
The mean of the individual CRI for a member aged x is then
Z BBGt
it (x) =
ϕt (x; i)idi + BBGt · wtBBG (x),

(3)

0

where the fraction of members with a salary exceeding the BBG is given as
Z ∞
wtBBG (x) =
ϕt (x; i)di

(4)

BBGt
2 To

improve readability, we suppress an index specifying the sex, but all calculations are done with

separate data for women and men.
3 For people aged above 100, statistics is too scarce to obtain reliable estimates.
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It follows, as the relevant basis quantity for the CR, the sum of the individual CRI
Bt =

100
X

nM
t (x) · it (x),

(5)

x=0

nM
t (x) being the number of SHI members aged x. The average CRI per SHI member
is
bt =

100
1 X M
It
=
nt (x) · it (x).
nM
nM
t
t x=0

(6)

The overall CRI in year t, Bt , and the total health expenditure, Ht , are the main
factors for the value of the CR, which follows approximately from the ratio of Ht and
Bt . Further drivers are the tax subsidy paid to the SHI and the management of the liquidity reserve of the national health fund, which organizes the collection of contributions
(G ÖPFFARTH und H ENKE 2013; D EUTSCHE B UNDESBANK 2014). These, and other
potential drivers are not covered by the present analysis.
In the following, the development of the two quantities Ht and Bt will be decomposed into the driving factors. The temporal evolution in the time from 0 to t is
characterized by growth factors f , which can directly be transformed to annual growth
rates as
r = f 1/t − 1.

(7)

The macroeconomic development will strongly influence both, health spending and
wages. As benchmark for macroeconomic performance, we use the per-capita GDP
yt =

Yt
,
nt

(8)

where nt denotes the population. As operationalization of productivity, we introduce
the quantity
ytp =

Yt
,
nw
t

(9)

where nw
t is the workforce.
The development of SHI health spending between 0 and t can be expressed as
product of the change in the structure of the collective of insureds, the change of the
macroeconomic performance and multiple other drivers, which will be collectively represented by a residual term
ht = fc · fg · fh,res · h0 .

(10)
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In the above equation (Eq. 10), the change of the collective of insureds is given as the
change in the cohorts, weighted with the age-specific claims
P I
n (x)Kt (x)
nI0
,
fc = I · Px tI
nt
x n0 (x)Kt (x)

(11)

the macroeconomic performance is
yt
,
y0

(12)

P I
n (x)Kt (x)
1
=
.
· P x I0
fg
x n0 (x)K0 (x)

(13)

fg =
and the residual factor follows to be
fh,res

From the latter equation it is clear, that the residual term represents how the change
in age-specific claims contributes to the development of health expenditure growth
exceeding the growth of the per-capita GDP. In this context, technological innovations
play a crucial role. However, other effects may come into play, like government induced
changes in the benefits of SHI or lifestyle related changes in behavior and demand for
medical treatments.
The temporal evolution of the averaged CRI can be expressed as the product of
productivity growth, the development of the wage ratio in the GDP, changes in the age
structure of SHI members and again a residual term. In the equation
bt = fprod · fi · fm · fb,res · b0 ,

(14)

the following factors have been used:
• the productivity growth
fprod =

ytp
,
y0p

(15)

• the development of the wage ratio
fi =

Wt · Y0
,
Yt · W0

(16)

where the sum of wages in the national accounts is referred to as Wt ,
• the change in the SHI member structure
P M
n (x)it (x)
nM
0
,
fm = M · Px tM
nt
x n0 (x)it (x)

(17)
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Abbildung 1: Development of GDP, wages, SHI health spending and total contribution relevant income (CRI). Indexed to 1996, price adjusted with consumer price index. Source:
VGR BIP 2018; VGR I NLANDSPRODUKT 2017; VGR P REISINDEX 2018; BMG KJ1 2016;
S CH ÄTZERKREIS BEIM BVA 2017 and previous volumes.

• and the residual term
fb,res

P M
n0 (x)it (x)
=
· Px M
.
fprod · fi
x n0 (x)i0 (x)
1

(18)

The residual term covers changes in the distribution of wages, adjustments of the
BBG and other effects on the time evolution of the CRI.4

3

Results: Empirical evidence from 1996 to 2016

3.1

Macroeconomic development

The macroeconomic performance is measured on the basis of the GDP. Inflation effects
are removed by price adjustment with the consumer price index (VGR P REISINDEX
2018).
4 People with high income may be entitled to switch from SHI to a private health insurance as substitution

for the SHI. This may induce a reduced growth of CRI compared to the overall growth of wages.
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Health expenditures of SHI

The SHI health spending, Ht , can be found in Figure 1. Health spending exhibits a
remarkable drop from 2003 (136.22 bn EUR) to 2004 (131.16 bn EUR) (BMG KJ1
2016). This cutback is due to a health reform law, called SHI modernization act (GKVModernisierungsgesetz), which reduced or canceled various benefits previously provided by SHI. However, the law induced health service providers to prepone some
treatments, such that the effect appears stronger than appropriate (D EUTSCHE B UN DESBANK

2004).

The decomposition of the health expenditure per capita, ht , according to Eq. (10),
identified three driving factors,
• growth effect fg ,
• collective effect, i.e., the change of the collective of insureds, fc , and
• residual effect fh,res .
The growth effect can easily be calculated with publicly available data. The calculation of the other two effects can be done on the basis of data describing the age and
sex structure of the insureds and the age and sex specific average claims of SHI. Such
data are provided by the German Federal Insurance Agency (Bundesversicherungsamt), which is not only the regulating authority for the nation wide operating5 sickness
funds acting as SHI providers. The Federal Insurance Agency also organizes the risk
adjustment scheme (Risikostrukturausgleich, RSA), according to which the centrally
collected contributions of SHI members are redistributed to the sickness funds.
The collective of insureds, as obtained from the RSA data (BVA 2017) are consistent with the statistics of the insureds, published independently by the German federal
ministry of health (Bundesministerium für Gesundheit) (BMG KM1 2016). In contrast, the claims data obtained in the RSA, (BVA 2017), do not allow for every year
to deduce the entire SHI health spending, as reported separately (BMG KJ1 2016).
This impairs the direct calculation of fh,res , while the calculation of fc is based only
on the age and sex specific claims of the final year. In particular for the entire period
from 1996 to 2016, the claims of 2016 enter the calculation; in 2016 the claims data
are consistent with the overall SHI spending, a figure available also from (BMG KJ1
2016).
5 Some

sickness funds operate just regionally. These are supervised by the federal states (Bundesländer).
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Abbildung 2: Decomposition of per-capita health expenditure growth, ht , into driving factors.
The growth of expenditure is mainly driven by the GDP growth fg . A smaller, but persistent trend
is the aging of the collective of insureds, fc , which exhibits very low volatility. All remaining
drivers are covered in the residual factor fh,res . Source: (BMG KJ1 2016; BMG KM6 2016;
VGR BIP 2018; VGR B EV ÖLKERUNG 2018; BVA 2017) and previous volumes.

Therefore, the residual effect in the development of the health expenditure is, other
than Eq. (13), obtained as
fh,res =

ht
.
fg · fc · h0

(19)

The SHI’s expenditures follow between 1996 and 2016 roughly the per-capita GDP
(Figure 2), but the graph exhibits less fluctuation around the overall trend than is the
case with the GDP. That is likely due to the fact that cyclical effects influence the health
spending just moderatly. The change in the collective of insureds affects the growth of
the health expenditures to a smaller amount, but steadily, as seen in fc . This is due
to the demographic aging of the collective, i.e., the fact that cohorts with higher age
gain more weight in the collective: the mean age in 1996 was at 39.9 and rose to 43.9
in 2016 (BVA 2017). As more than 75% of Germany’s residents are covered by SHI,
these figures correlate closely with the mean age of the entire population (1996: 39.6
and 2016: 43.7, (S TATISTISCHES B UNDESAMT 2016)).
By definition (see Eq. 13), fh,res accounts for all changes in Kt (x) that go beyond
the overall trend represented by fg . Therefore, fh,res does not allow to differentiate
between the various contributions that may affect the health expenditures in addition
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Tabelle 1: Driving factors f and average annual growth rates r for development of health expenditure between 1996 and 2016. All figures price adjusted with consumer price index. Source:
See Figure 2

f

r

expenditure per insured ht

133.56%

1.46%

growth effect fg

122.69%

1.03%

collective effect fc

112.05%

0.57%

97.15%

-0.14%

residual effect fh,res

to fg and fc . In the health economics literature, the discussion about expansion effects
or compression effects goes on for decades (F RIES 1980; G RUENBERG 1977; G EYER
2016). Furthermore, the SHI spending is subject to legislative interventions, as for example the SHI modernization act of 2003 and the introduction of the morbidity-based
risk adjustment scheme in 2009 (D EUTSCHE B UNDESBANK 2004; D EUTSCHE B UN DESBANK

2014).

To quantify the effects of the various driving factors, also the annual growth rates
can be useful (see Eq. 7). As seen in Table 1, the health expenditure grew between 1996
and 2016 on average with a rate of 1.46% every year. The trend of the GDP growth
contributes 1.03% to this figure. Together6 with the contribution of the collective, rc =
0 56%, there remains an effect of annually -0.14%, which is regardless of its origin
subsumed as rh,res . This does not necessarily imply the absence of other factors, like
the technological change observed elsewhere (B REYER und U LRICH 2000; S MITH,
N EWHOUSE und F REELAND 2009). However, the results demonstrate that such effects
were balanced by other factors in the observation period.
6 The

growth factors have a multiplicative composition,
ht
= fg · fc · fh,res .
h0

Using Eq. (7), this can be rearranged using annual growth rates
1 + rh = (1 + rg )(1 + rc )(1 + rh,res ) ≈ (1 + rg + rc + rh,res ).
The approximation is better, the smaller the values of the growth rates are, i.e., if r  1.
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Contribution relevant income

The development of the CRI is displayed in Figure 1. Here, we try to understand the
determining drivers behind. The CR follows essentially from the ratio of the expenditure Ht and the CRI Bt ; hence, it is the primary parameter to secure the financing of
the SHI health spending by the contributions levied.
The growth of the CRI per SHI member can be decomposed into the following
driving factors, Eq. 14.
• productivity growth fprod ,
• change in the wage ratio fi ,
• structure of SHI members fm , and
• residual effect fb,res .
The national accounts allow a direct calculation of productivity and wage ratio.
The structure of SHI members requires data about the age structure of the SHI members, which are provided by statistics of the German federal ministry of health (BMG
KM6 2016). However, age specific data about the distribution of individual CRI or
at least the age specific mean of wages and pensions, it (x) (see Eq. 3), is not publicly available. Therefore, the following analysis differentiates only between the average
wage of the workforce and the average pension of retirees, that can be deduced from
(S CH ÄTZERKREIS BEIM BVA 2017). Again, the residual term fb,res is obtained indirectly
fb,res =

bt
.
fprod · fi · fm · b0

(20)

The development of the CRI follows in the observation period from 1996 to 2016 a
similar trend as the productivity, see Figure 3. Both quantities exhibit some degree of
volatility and are not closely correlated on short time scales. Therefore, the coupling
between productivity and CRI may appear less obvious in other observation periods.
In Figure 3, the effect of the SHI member structure is close to zero. In general,
the aging of the population should reduce Bt as more people reach the retirement age.
However, as wages correlate positively with age, aging has also a wage-increasing
effect. Hence, the time dependency of Bt is not obvious.
These opposing effects are not appropriately covered by our analysis. That is the
consequence of the very simplistic approach to the income distribution taken here. A
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Abbildung 3: Decomposition of the development of the contribution relevant income (CRI) per
SHI member, bt . Productivity, fprod outpaced the increase of CRI. The main thwarting factor
was a recession of the wage ratio, fi . Small, but effectively mitigating contributions are due to
the age structure of SHI members, fm , and of the residual term fb,res . All figures price adjusted
with consumer price index. Sources: BMG KJ1 2016; BMG KM6 2016; VGR BIP 2018;
VGR B EV ÖLKERUNG 2018; VGR I NLANDSPRODUKT 2017; S CH ÄTZERKREIS
2017 and previous volumes.

BEIM

BVA
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Tabelle 2: Growth factors f and annual growth rates r for the development of contribution
relevant incomes (CRI) between 1996 and 2016. All figures price adjusted with consumer price
index. Source: as in Figure 3.

f

r

CRI per member b

102.21%

0.11%

productivity growth fprod

107.91%

0.38%

change in wage ratio fi

96.81%

-0.16%

change in SHI member structure fm

99.49%

-0.03%

residual effect fb,res

98.35%

-0.08%

more sophisticated analysis may give further insights to the temporal evolution of the
age structure of the SHI members and its consequences for the overall CRI.
Overall, the annual growth rate of the SHI health spending between 1996 and 2016,
rh = 1 45% can be attributed in large parts to the per capita GDP growth (rg = 1 03%).
In addition, the demographic aging of the collective of insureds contributes a trend of
annually rc = 0 56% to the increasing expenditure.
The growth of the CRI per SHI member, annually rb = 0 11% between 1996 and
2016, was substantially lower than that of the expenditures. This is a consequence of
the GDP outpacing productivity growth, as between 1996 and 2016 the unemployment
in Germany was reduced: the workforce grew quicker than the population such that the
growth of the GDP per employed stayed behind the growth of the GDP per resident.
The effect was intensified by a shrinking wage ratio, even if the effect was rather small
with ri = −0 16%. Other effects subsumed in fb,res compensated each other.

3.4

Impact on the SHI contribution rate

The development of the expenditure ht and of the CRI bt influences strongly the value
of the CR. In practice, additional parameters come into play, such as administration
costs, tax subsidies, certain contributions not based on individual income, and management parameters allowing the steering of the CR using reserves of the national health
fund (Gesundheitsfonds) held to assure liquidity. Furthermore, the CR is not uniform
across the sickness funds. In addition to the unique level of 14.6% every sickness fund
is entitled to levy a surcharge which increases the 14.6% to a higher level, according
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Tabelle 3: Contribution relevant income (CRI), SHI health spending, SHI contribution rate
(CR) ct , and required CR as in Eq. (21) between 1996 and 2016. Source: BMG KJ1 (2016) and
previous volumes.

CRI Bt [bn EUR]
health spending Ht [bn EUR]

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

889.07

895.43

904.79

930.68

951.58

964.59

967.88

955.14

967.59

967.64

978.22

120.88

118.29

120.12

123.21

125.94

130.63

134.33

136.22

131.16

134.85

138.68

CR ct

13.48%

13.58%

13.62%

13.60%

13.57%

13.58%

13.98%

14.30%

14.20%

14.20%

14.20%

required CR ĉt

13.60%

13.21%

13.28%

13.24%

13.23%

13.54%

13.88%

14.26%

13.56%

13.94%

14.18%

CRI Bt [bn EUR]
health spending Ht [bn EUR]

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

989.06

1 018.90

1 026.31

1 049.70

1 073.35

1 112.32

1 149.89

1 194.28

1 243.42

1 293.56

144.43

150.9

160.4

164.96

168.74

173.15

182.75

193.63

202.05

210.36

CR ct

14.80%

14.90%

15.20%

14.90%

15.50%

15.50%

15.50%

15.50%

15.50%

15.70%

required CR ĉt

14.60%

14.81%

15.63%

15.72%

15.72%

15.57%

15.89%

16.21%

16.25%

16.26%

to the economic situation of the sickness fund. This analysis is focused on the national
perspective and does not address such sickness fund-specific variations. However, as
the health spending and the CRI are the most important drivers of the CR, a required
CR is estimated as
ĉt =

Ht
.
Bt

(21)

The approach allows to determine a CR, which is sufficient to cover the health spending
by the sum of contributions, neglecting tax subsidies, administration costs, and other
details of minor impact.
In Table 3 both, the real CR7 , ct , and the required CR ĉt , are given. Until 2009, both
values are relatively close, except in 2000 and 2004. From 2010 to 2016 the required
CR ĉt constantly exceeds the real value ct . This is partially due to the tax subsidy from
the federal budget (D EUTSCHE B UNDESBANK 2014). Furthermore, in 2014 (1.1 bn
EUR) and in 2015 (2.4 bn EUR) substantial reserves have been realized. Without these
effects the approximation would have been more appropriate.
Introducing the ratio of SHI members among the collective of insureds,
nM
t
,
nIt

(22)

ht 1
·
.
bt qtM

(23)

qtM =
the required CR can be rewritten as
ĉt =

The temporal evolution of the member ratio can be characterized with the growth factor
7 The

value is the national mean value of the CRs of the various sickness funds.
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fM =

qtM
.
q0M

(24)

Combining Eqs. (10), (14), and (24) with Eq. (23) it follows
h0
fg
fc · fh,res
1
·
·
· M
b0 fprod fi · fm · fb,res q0 · fM
fg
fc
fh,res
= ĉ0 ·
·
·
.
fprod fi · fM fm · fb,res

ĉt =

(25)
(26)

The GDP growth linearly enters in the second factor in the numerator as in the denominator. Substitution of Eqs. (12) and (15) leads to
fg
fprod

yt y0p
·
y0 ytp
 


Y0 nw
Yt n0
t
·
·
=
nt Y0
nw
0 Yt
w
n0 nt
=
.
·
nt nw
0
=

(27)
(28)
(29)

With the employment ratio qtw = nw
t /nt the above expression simplifies
fg
fprod

=

qtw
= fw .
q0w

(30)

It becomes obvious that the required CR according to the approximation of Eq. (21) is
independent of the GDP evolution. The required CR is expressed as
ĉt = ĉ0 ·

fw fc
fh,res
·
·
.
fM fi fm · fb,res

(31)

Approximately8 , the average annual growth rate of the CR, rcr , is given as
rcr ≈ rw − rM + rc − ri + rh,res − rm − rb,res .

(32)

The values in Table 4 are consistent with the approximative Eq. (32).
The required CR ĉt grew annually by 0.90% between 1996 and 2016, see Table 4.
The development of the required CR is affected by four complexes.
1. The combination of the employment ratio growth and the member ratio growth.
An increase of the member ratio mitigates the required CR. The annual effect
8 Again,

for r  1 the linear approximation
1
1
=
≈ 1 − r.
f
1+r

holds.
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Tabelle 4: Growth factors f and average annual growth rates r between 1996 and 2016 driving
the required contribution rate (CR), ĉt . In the right column, the sign of r in Eq. 32 is given,
as this may reverse the influence on ĉt . Employment ratio fw and member ratio fM strongly
influence each other and should be combined. The collective effect is 0 20% contribution to
the annual growth of ĉt . Most influential driver was fc , with a contribution of 0 56%. Third
ranks the recession of the wage ratio fi , pushing ĉt annually by 0 61%. Remaining residual
effects cancel out each other. Source: BMG KJ1 2016; BMG KM6 2016; VGR B EV ÖLKE RUNG

2018; VGR I NLANDSPRODUKT 2017; S CH ÄTZERKREIS

BEIM

BVA 2017; BVA 2017

and previous volumes.
f

r

sign
in
Eq. (32)

required CR ĉt

119.61%

0.90%

employment ratio fw

113.70%

0.64%

+

member ratio fM

109.25%

0.44%

−

collective of insureds fc

111.87%

0.56%

+

wage ratio fi

96.81%

-0.16%

−

residual effect (health expenditure) fh,res

97.31%

-0.14%

+

member structure fm

99.49%

-0.03%

−

residual effect (CRI) fb,res

98.35%

-0.08%

−

an the required CR is -0.44%. In contrast, an increasing employment rate has
the opposite effect: it pushes, ceteris paribus, the required CR (effect on ĉt here:
0.64%). Only if the increasing employment comes along with an at least equally growing member ratio, the net effect becomes non-negative.9 Between 1996
and 2016 the net effect turns out to increase the required CR, with an annual
contribution of 0.20%.
2. The growth factor fc represents the change in health spending which is due to
a changing structure in the age profile of the collective of insureds. Primarily
demographic trends leading to a higher demand of health services are responsible
for an annual contribution of 0.56% to the increase of the required CR.
3. The growth factor fi accounts for changes in the wage ratio. It has an increasing
9 Typically,

unemployed SHI insureds remain in the status of SHI member, as the social security pays a

contribution. Only if unemployed people depend economically on other family members being SHI members, they are covered free of charge. Therefore, an increasing employment ratio does not necessarily increase
the SHI member ratio.
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impact on the required CR and contributes annually with 0.16%. This effect is the
most appropriate candidate for the claim of a structural contribution weakness.
4. In the present analysis, all remaining drivers were found to be relatively small,
effectively. A more sophisticated analysis may allow further understanding of
the change in the member structure, fm , or the two residual terms fb,res and
fh,res . The combined contribution of these three effects is an annual growth rate
of -0.03%, i.e., a small but qualitatively mitigating contribution to the required
CR.
However, various analyses support the assumption, that in the long run medical innovation is an important driver for health spending (B REYER und U LRICH
2000; A PPLEBY 2013; S MITH, N EWHOUSE und F REELAND 2009; B RATAN und
W YDRA 2013). It is unclear but questionable whether other effects will compensate for that effect, as was the case in the years from 1996 to 2016.
The illustration of the structural contribution weakness from (IAQ 2017) exhibits
a divergence of the CRI per member and the health spending per member, where the
spending per member is correlated with the total [!] GDP. Obviously, the synopsis of
theses inherently diverse quantities is misleading. What appears in the illustration as
straightforward evidence of the structural contribution weakness turns out to be the
rather small effect fi , due to a recession of the wage ratio.

4

Conclusion

The analysis of macroeconomic trends, the age structure of the SHI members and insureds, and the SHI health spending allowed to identify a set of driving factors that
ultimately are reflected in the SHI contribution rate. In the observation period 1996
to 2016, the dominant effect leading to a higher contribution rate was demographic
aging, pushing the SHI spending, and increasing the CR by 0.56% every year of the
observation period. Another effect was the slower increase of the SHI member ratio
compared to the growth of employment, which had an annual impact of 0.20%. With
0.16% annual contribution to CR growth, the recession of the wage ratio ranks third
among the drivers of required CR – the effect that comes closest to what was identified
as structural contribution weakness.
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Abbildung 4: Decomposition of development of the required contribution rate (CR) into growth
factors. See caption of Table 4 for details. Source: as in Table 4.

All remaining influences cancel out each other between 1996 and 2016. The claim
that the financing of the SHI has primarily a problem with insufficiently growing contributions appears as an exaggeration if compared to the demographic aging.
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und Statistik, 220(1), S. 1–17.
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www.bundesversicherungsamt.de/fileadmin/redaktion/Risikostrukturausgleich/Schaetzerkreis/20171013_Schaetztableau_

2018_BMG_BVA.pdf

(zuletzt besucht am 18.02.2018).

S MITH, Sheila, Joseph P. N EWHOUSE und Mark S. F REELAND (2009), Income, Insurance, And Technology: Why Does Health Spending Outpace Economic Growth?,
in: Health Affairs, 28(5), S. 1276–1284, DOI: 10.1377/hlthaff.28.5.1276.
S TATISTISCHES B UNDESAMT (2016), Population: Germany, reference date, age, online verfügbar unter:
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