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Evidence from 35 years of administrative data
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Abstract

This paper provides evidence over a long time period on the question of who bears
the burden of social security contributions (SSC) in Germany. Following Alvaredo et
al. (2016) we exploit kinks in the budget set generated by a drop in the marginal SSC
rate at earnings caps. Based on cross-sectional earnings distributions the framework
does not rely on policy reforms. Applying the approach to administrative data for
West Germany facilitates a comprehensive incidence analysis between 1975 and 2010.
We find that neither employers nor employees shift a substantial part of their SSC
burden. These results are consistent over the whole time period and in robustness
checks corroborating previous findings. A small trend towards a slight increase in the

SSC burden falling on employees is not statistically significant.
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1 Introduction

Social security contributions (SSC) account for a large part of total taxation in
Germany amounting to about 14% of GDP. They are formally borne in virtually
equal shares by employers and employees. The total revenue generated by SSC
exceeds that of personal income taxation. Their contribution to government funding
in Germany is one of the highest among industrialized countries (OECD, 2016). It
is thus from a fiscal, but likewise from a distributional perspective an important
question who is actually bearing the economic burden of SSC.

The overall empirical evidence on economic incidence of SSC is mixed (Melguizo
and Gonzalez-Paramo, 2013). Institutional variation in wage setting mechanisms,
e.g. the centralization of the bargaining process (Alesina and Perotti, 1997; Daveri
and Tabellini, 2000), may explain part of this variation. Several recent studies
challenge the conventional view that incidence is with employees as demand are
substantially larger than supply elasticities (Saez et al., 2012 and the other papers
in this issue). Similarly, current studies with German data based on an SSC reform
(Neumann, 2015) as well as the discontinuity approach followed here (Miiller and
Neumann, 2016) also find that statutory and economic incidence coincide. Previous
studies for Germany are, however, limited to a unique reform of earnings caps in
2001 or rely only on few selected years of data since the middle of the 1990s

Based on administrative data for West Germany from 1975 to 2010 we are in
this paper able to investigate SSC incidence over a long-term horizon. First, we
ask whether a consistent longitudinal pattern of estimates emerges. Second, we in-
vestigate (a) shift(s) in economic incidence over time. Do previous results reflect
recent developments in wage negotiations or has economic incidence remained sta-
ble since the mid-1970s? Third, we relate this longitudinal pattern of findings to
factors that potentially determine the burden sharing of SSC. Besides cross-national
differences, there is, e.g., also longitudinal within-country variation in institutional
settings. The continuous decline in collective bargaining coverage in Germany since
1975 may, among other things, have influenced economic incidence.

In accordance to the other studies in this issue we follow the framework pro-
posed by Alvaredo et al. (2016). Their approach exploits the fact that in a given

SSC schedule the marginal SSC rate drops discontinuously at an earnings cap. The



drop generates a downward kink in the average tax schedule. When employees (em-
ployers) bear (part of) the SSC burden of their counterparts, a negative (positive)
discontinuity emerges in the distribution of gross earnings at the cap. The gross
earnings distribution is smooth around the cap only when statutory and economic
incidence coincide. The estimated sign and size of the discontinuity in the earnings
distribution are thus informative about economic incidence.

Our study utilizes the Sample of Integrated Labor Market Biographies (SIAB),
an administrative data set that provides individual earnings information on a daily
basis. It is very easy to construct cross-sectional earnings distributions per year.
For West Germany it covers the period from 1975 up to 2010. The SIAB is char-
acterized by its precise gross earnings measure and sufficient sample size. Both are
prerequisites for identifying discontinuities in earnings distributions (vom Berge et
al., 2013b,a). The framework developed by Alvaredo et al. (2016) is based on cross-
sectional data and does neither rely on policy reforms nor longitudinal information.
It is thus applying the discontinuity approach to the SIAB data that allows us to
consistently analyze the yearly earnings distributions for West Germany over such
a long period of time. Estimates for East Germany based on more recent waves
are provided as robustness check. The earnings measure of the SIAB is, however,
censored at the earnings cap of pension and unemployment. We therefore have to
restrict the analysis to the earnings cap of health and long-term care insurance which
is located below.

We do not find statistically significant discontinuities around the caps of most
gross earnings distributions analyzed. Estimates are consistent over a long time
horizon and prove to be robust in several sensitivity checks. This implies that neither
employers nor employees shift a significant part of their SSC burden corroborating
recent evidence for a number of countries. If at all there is a slight trend over
time towards a higher SSC burden for employees. This would be consistent with
the erosion of centralized wage setting institutions in Germany. The difference in
estimates over time is very limited in magnitude, however. We therefore conclude
that economic and statutory coincide over the complete period of analysis.

The rest of the paper is in four parts. Section 2 informs about the German
institutional setting. The data set and estimation approach are briefly introduced

in section 3. Section 4 presents our empirical results and section 5 concludes.



2 Institutions

Health and long-term care insurance are two pillars of the German social security
system. We are not able to analyze pension and unemployment insurance which are
the other two branches because our data is censored a their earnings cap. The flat
contribution rates are based on daily gross earnings. For most of the period 1975
to 2010, SSC had formally been shared equally between employees and employers.
Since 2004 a share of 0.9 pp. has to be paid solely by employees which increases by
0.25 pp. for employees without children. The total SSC rate increased from roughly
30% to more than 40% between 1975 and 1995 (Fig. 1). The main drivers for this
gradual increase were the SSC rates of health and unemployment insurance. Since
then SSC rates have been quite constant with pension (around 20%) and health

insurance (around 14%) as the most important branches.

Fig. 1: Development of SSC rates and caps over time
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are considered as of 2006. SSC rates for health insurance have varied between health insurance
companies until 2006; the numbers are averages (Grabka, 2004).

Source: German Statistical Office; own calculations.

Marginal SSC rates only apply up to earnings caps. There is one threshold for
pension and unemployment insurance, another one for health and long-term care

insurance. Both caps differed between East and West Germany until 2001 when the



health insurance cap in East Germany was adjusted to the level of West Germany.
Due to data limitations (section 3) we restrict the analysis to the West German
earnings cap of health and long-term care insurance. At that cap the drop in the
marginal SSC rate is the sum of the contribution rates of those two schemes. In the
remainder of the paper we only refer to both as “health care insurance”.

The drop in the marginal SSC rate at the health cap is subject to yearly gradual
changes. It has risen steadily from approximately 10% in 1975 to 17.45% in 2012
(Fig. 1). Under constant economic incidence potential discontinuities should thus
have increased in size over time. The nominal location of the health cap also varies
over the observation period. Caps are adjusted according to the change in the
average gross wage bill in the preceding year. There are no discontinuous changes
during our observation period (Fig. 1). This means that the reduction in the SSC
contributions generated by the drop in the marginal rate at the cap becomes larger
in absolute terms which could affect salience.

The linkage between contributions and benefits is negligible for health insurance.
One peculiarity of the German social security system might affect our empirical
analysis. Employees with earnings exceeding the income threshold for compulsory
insurance (called Versicherungspflichtgrenze), are eligible to substitute public for
private health insurance. This threshold coincided with the earnings cap of health
insurance until 2003 when the former was increased. We neither observe an indi-
vidual’s insurance status nor the cost of private insurance. Thus, the change in the
average SSC rate of an unknown fraction of our sample at the earnings cap remains
unclear. Yet, there are two reasons why sizeable distortions can be ruled out. First,
the effect of the earnings cap for employers’ SSC are similar under public and private
insurance. Second, most employees located slightly above the cap are still publicly
insured. (Miiller and Neumann, 2016)

In this paper we investigate SSC incidence over a relatively long period of time.
Potential changes could be driven by shifts in the relative bargaining power of em-
ployers and employees. One indicator for the bargaining position is an employee’s
coverage by collective bargaining agreements (CBA). Between 1970 and 2010 cov-
erage has decreased from almost 80% to slightly more than 60% in West Germany
(Fig. 2).

It is even lower with about 50% in East Germany. Unfortunately we cannot



Fig. 2: Employees’ coverage by collective bargaining agreements (in percent)
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Source: ICTWSS: Database on Institutional Characteristics of Trade Unions, Wage Setting,
State Intervention and Social Pacts in 51 countries between 1960 and 2014 (figures for 1970 to
1990, see http://www.uva-aias.net/208); German Establishment Panel (figures for 2000 to
2010, see Fischer et al., 2008, 2009).

exploit this regional variation consistently due to data limitations (section 3). CBA
coverage is also correlated with the degree of centralization in wage bargaining which
has shown to affect economic incidence (Melguizo and Gonzalez-Paramo, 2013).
Other indicators like union coverage or union membership also point to a weaken-
ing of employees bargaining position over time (Fitzenberger et al., 2013). Besides
the evolution of bargaining institutions there are a number of other factors that
may also affect the sharing of the SSC burden among employers and employees.
Incidence might, e.g., vary over the business cycle. Similarly, long-term trends in
the evolution of wages and employment will influence the leeway of employers and

leverage of employees in wage negotiations.



3 Data and Estimation

Administrative data

The empirical analysis is based on the Sample of Integrated Labour Market Bi-
ographies (SIAB). The SIAB data set! is a representative two percent sample of
all individuals for whom an employer’s report to the social security system exist.
Three features make this data set particularly suitable for our analysis. First, the
earnings information is very accurate because it is generated during administrative
processes and includes all sorts of payments from the employer subject to SSC. A
precise earnings measure is essential because the cross-sectional approach followed
here is quite sensitive to measurement error (Miiller and Neumann, 2016). Second,
the sample size is considerably larger than in survey data sets which facilitates a
distributional analysis (Fig. 3 below). Third, for West Germany the data goes back
to 1975 which allows for analyzing economic incidence on a yearly basis over a long
period of time.

A major drawback of the SIAB data is that gross earnings are capped at the
earnings cap of pension insurance. The analysis is thus restricted to the earnings
cap of health insurance which is located below the pension /unemployment insurance
cap. Moreover, civil servants and the self-employed are not included as they do not
contribute to the general SSC scheme.

We do not consider incidence for East Germany in the main analysis: First, for
East Germany the data does not cover the years before the reunification in 1990. In
the subsequent years the newly introduced system was far from stable with double-
digit yearly percentage increases of the earnings cap until 1995. Second, the sample
size is much smaller. The increase around the health cap to the West German level
in 2001 further reduced the amount of uncensored observations above the health
cap. We discuss pooled estimates as robustness check for later years.

The sample is further restricted to full-time employees between 17 and 65 years.
This is not very restrictive, however, as the earnings cap is rather high up in the

distribution (Fig. 3). We also drop apprentices as well as home workers. More-

'The German name is Stichprobe der Integrierten Arbeitsmarktbiografien. See Dorner et al.

(2011) for a detailed description of the data.



over, the sample is restricted to one employment spell per individual and year by
excluding spells not covering June 30th. In the case of parallel employment spells
the employment spell with highest earnings is kept. The final sample size per year
varies between 300 and 350 thousand observations (Fig. 3).

Fig. 3: Yearly sample size and location of health cap over time
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right vertical axis is in percent and pertains to the fraction on employees with earnings below the
cap.

Source: SIAB; own calculations.

Estimation

In accordance to the other studies in this issue we estimate economic incidence by
applying a cross-sectional framework (Alvaredo et al., 2016). The marginal SSC rate
drops discontinuously at earnings caps of SSC. This generates a downward kink in
the average tax schedule. It can be shown that when employers (employees) are able
to shift some of their SSC burden to the respective other side of the labor market, a
negative (positive) discontinuity emerges in the distribution of gross earnings at the
cap. If the complete burden is shifted to one side, the discontinuity is proportional to
the drop in the marginal SSC rate. The gross earnings distribution remains smooth
around the cap when statutory equals economic incidence.

The empirical challenge is to identify the size of a potential discontinuity at

the cap of a given earnings distribution. We apply two estimation strategies which
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both have been shown to work well (Miiller and Neumann, 2016). First, the non-
parametric sorting test proposed by McCrary (2008) estimates the density to the
left and right of the cap by local linear regressions. In the second approach we fit a
polynomial of degree nine to the density values at the center of each histogram bin.
The discontinuity is measured by an indicator variable differentiating between bins
above and below the cap. In the basic specification we use 200 bins on either side of
the cap. The bin size is chosen such that the first bin to the left of the cap contains
400 observations per year. We test the robustness of our results with respect to

these choices.

4 Empirical results

This section presents the estimation results for gross earnings distributions in West
Germany between 1975 and 2010. We apply the non-parametric and the parametric
estimators. The question is whether a significant discontinuity emerges around the
earnings cap of health insurance. In particular we examine how the discontinuity
estimates evolve over time and whether we can infer a substantial shift in incidence

from this pattern. A set of robustness checks complements the main analysis.

Main analysis

We, first, estimate discontinuities separately for gross earnings distributions in each
single year. Point estimates vary considerably, both for the non-parametric and the
parametric approach (Fig. 4). Given the limited size of the yearly samples, this
does not come as a surprise. The methodology applied is demanding in terms of the
sample size which is reflected in the large and often overlapping confidence intervals.
Single point estimates should thus not be over-interpreted.

The overall pattern of estimates is nevertheless insightful: The point estimates
vary consistently and rather randomly around zero within an interval of approx-
imately 0.05 and -0.05 (Fig. 4). The 95%-confidence interval of most estimates
includes zero which would imply that economic and statutory incidence coincide.
Linear regression lines fitted to the yearly point estimates show a slightly negative

slope. This suggests that the relative burden of SSC borne by employees increased



Fig. 4: Point estimates of discontinuity, all years separately

McCrary Polynomials

o4

< o

19‘75 19‘80 19‘85 19‘90 19‘95 2600 2605 Zle 19‘75 19‘80 19‘85 19‘90 19‘95 ZObO 20b5 20‘10
year year

o point estimate  ———— confidence interval (] point estimate  ——— confidence interval
fitted value fitted value

Source: SIAB; own calculations.

slightly over time. The magnitude of this change over time is very limited, however,
and most confidence intervals overlap. None of the fitted values suggests that either
employees or employers have been able to shift a substantial part of their burden to
the respective other side of the market since 1975.

In order to reduce the fluctuation in point estimates and increase precision we
repeat the analysis on data pooled by periods of five years. We find very small and

mostly statistically insignificant discontinuities at the earnings cap (Tab. 1).

Tab. 1: Discontinuity estimates — five year periods

McCrary Polynomials
Period At p.e. t p-e. t N

1975-79  -.112 026 3.00 020  2.65 848
1980-84  -.117 016  1.69 .003 .30 883
1985-89  -.125 -.006 -.51 .004 45 821
1990-94 -.129 -.015 -1.45 -.003 -.34 844
1995-99  -.149 .008 73 .000 .00 820
2000-04  -.156 -.001 -.09 .006 .58 786
2005-10  -.165 -.012 -1.23 -.014 -1.46 865

Notes: At — average drop in marginal SSC rate, p.e. — point estimate, t — t-value,
N — observations in 1000s (a=0.05).
Source: STAB; own calculations.

We get the smallest and largest point estimates for the non-parametric approach
amounting to —.015 for 1990-94 and .026 for 1975-79. To put their magnitude in
perspective, let us recapitulate the relation between economic incidence and the im-

plied discontinuities: should employers (employees) be able to shift their total SSC



burden, a negative (positive) discontinuity would result in size of the drop in the
marginal tax rate. The magnitude of all estimated positive and negative disconti-
nuities is in absolute values markedly smaller than the tax changes which are also
displayed in Tab. 1. This lends support to the interpretation that economic and
statutory incidence coincide over the whole period under observation. Put differ-
ently, employees and employers share the burden of SSC roughly equally. Looking at
the positive estimates in the first two and the negative estimates in the last period
there is a slight trend over time towards a somewhat higher burden for employees.
This would be consistent with a decline of their bargaining power in wage negoti-
ations. Similar to the estimates for single years we do not want to overstate this

pattern, though.

Robustness

The discontinuity estimates are subject to several choices regarding the empirical
specification. We therefore run a number of sensitivity tests which are restricted to
the estimates based on pooled data. In the baseline specification the period-specific
bin size is chosen such that 400 observations per year are included in the first bin to
the left of the earnings cap. The estimation interval consists of 200 bins on either
side of the cap. The estimates turn out to be very robust to successively varying

these values (Tab. 2 and 3).

Tab. 2: Discontinuity estimates — five year periods — sensitivity amount of bins

McCrary Polynomials

(1) (2) (3) (1) (2) (3)

Period p.e. t p-e. t p-e. t p-e. t p-e. t p-e. t

75-79 026  3.00 .031 337 .0265 297 .020 2.65 .030 3.13 .020 2.6
80-84¢ .016 1.69 .020 1.98 .017 1.75 .003 30 016 1.57  .003 .30
85-89 -.006 -51 -.005 -41 -.006 -52 .004 45 -.014 -1.39 .004 45
90-94 -.015 -145 -.015 -147 -012 -1.26 -.003 -34 -.009 -84 -.005 -.57
95-99  .008 73 .007 .64  .008 .70 .000 .00 .008 .80 .001 .10
00-04 -.001 -09 -001 -07 -.002 -13 .006 b8 -.003 -26  .006 .58
05-10 -.012 -1.23 -015 -143 -.011 -1.16 -.014 -146 -.014 -1.35 -.007 -94

Notes: At — average drop in marginal SSC rate, p.e. — point estimate, t — t-value, N —
observation in 1000s (a=0.05). Columns labeled (1) pertain to the basic specification with 200
bins on each side of the cap, for (2) the amount of bins is reduced to 150, for (3) increased to
250.

Source: STAB; own calculations.
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Tab. 3: Discontinuity estimates — five year periods — sensitivity amount of observations

McCrary Polynomials

(1) (2) (3) (1) (2) (3)

Period p.e. t p-e. t p-e. t p-e. t p-e. t p-e. t

75-79 026 3.00 .031 331 .026 3.00 .020 2.65 .03  3.13 .02 265
80-84 .016 169 .019 189 .016 1.69 .003 B30 022 220 .003 .30
85-89 -.006 -51 -.005 -50 -.006 -51 .004 45 -.015 -1.28 .004 45
90-94 -.015 -145 -.014 -1.39 -.011 -1.16 -003 -34 -.007 -60 -.005 -57
95-99  .008 .73 .007 59 .008 .73 .000 .00 .002 A7 .00 .00
00-04 -.001 -09 -001 -07 -.001 -.09 .006 58 -.004  -33  .006 .58
05-10 -.012 -1.23 -014 -142 -012 -1.27 -014 -146 -01 -1.15 -01 -1.16

Notes: At — average drop in marginal SSC rate, p.e. — point estimate, t — t-value,

N - observation in 1000s (@=0.05). Columns labeled (1) pertain to the basic specification
with 400 observations per year in the first bin to the left of the cap. For (2) the amount of
observations is reduced to 300, for (3) increased to 500.

Source: SIAB; own calculations.

In an additional sensitivity test we check whether zero (or very small) disconti-
nuity estimates can also be found for East Germany. As shown above CBA coverage
is substantially lower here (Fig. 2 above). The problem is that data for East Ger-
many can be used effectively only between 1995 and 2000 (section 3 above). In the
aftermath of the German unification wages and SSC institutions like earnings caps
were adjusted rapidly. After 2001 the sample size gets small because the health
insurance cap is high up in the earnings distribution (around the 90th quantile)
and located close to the censoring threshold defined by the pension cap. For the
pooled sample 1995-2000 we find discontinuities close to zero with both estimation
approaches (results not shown). The conclusion of equal burden sharing thus also
holds for East Germany.

Finally, an alternative explanation for our finding of mostly insignificant dis-
continuities would be a general identification problem. Analyzing discontinuities in
net earnings can help to rule out this measurement issue. Alvaredo et al. (2016)
show that due to their deterministic relationship either the distribution of gross or
net earnings has to be discontinuous. If both are found to be smooth, the esti-
mation approach lacks statistical power. Since we do not observe net earnings in
the SIAB, we have to calculate them from gross earnings (Miiller and Neumann,
2016). Given that those are mostly smooth, negative discontinuities in calculated
net earnings arise deterministically. We are indeed able to identify these in different

cross-sections with both estimation approaches (results not shown). As mentioned
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contribution rates have been raised over time (Fig. 1 above). This should increase
discontinuities in net earnings for given incidence. We were also able to identify this

longitudinal pattern in the estimates based on calculated net earnings.

5 Conclusions

In this study we analyze economic incidence of social security contributions (SSC)
in West Germany over a time horizon of 35 years. The administrative STAB data
which contains precise individual gross earnings information from 1975 to 2010 for
West Germany is utilized. We use the cross-sectional framework proposed by Al-
varedo et al. (2016) that does not rely on (infrequent) reforms of SSC institutions or
panel data. As argued the application of the discontinuity approach to high-quality
earnings data in the SIAB allows for a consistent discontinuity analysis based on
cross-sectional sub-samples over the whole observation period. We can therefore
study how economic incidence has evolved over time.

According to our results statutory and economic incidence coincide. Neither
employees nor employers shift a significant part of their SSC burden to the other side
of the market. These results are very stable over the whole period observed between
1975 and 2010, robust to specification checks, and also consistent with estimates for
East Germany. This provides a comprehensive body of evidence confirming recent
findings for other countries (see the papers in this issue, Saez et al., 2012) and
Germany (Miiller and Neumann, 2016; Neumann, 2015).

There is a slight trend towards economic incidence of SSC falling more on the
side of employees. This development would be consistent with previous findings and
the decline in CBA coverage in Germany. However, given the small magnitude of
differences over time and the statistical uncertainty attached to them we conclude
that statutory equals economic incidence virtually for the full 35 years of data we
observe. An actual causal analysis of the mechanisms driving this outcome remains

for future research.
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