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Abstract 

Administrative labour market data for Germany do not contain detailed information on working hours. This poses a 
serious challenge for many empirical research questions. Between 2010 and 2014, however, it is possible to merge 
a supplementary data source containing information on working hours reported by employers for each job to the 
German Social Accident Insurances. One complicating factor is that employers were allowed to report actual working 
hours, contractual working hours or a full-time worker reference value, and it is not obvious from the data which re-
porting scheme was actually used. In this report, we describe this supplementary data source and propose a correc-
tion procedure that maps all data entries so that they uniformly reflect contractual working time. After this correction, 
the distribution of contractual weekly working hours in the combined administrative labour market data closely 
resembles the distribution from the German Structural Earnings Survey.
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1 Introduction
In Germany, employers have to notify social insurance 
institutions of each individual employment relationship 
(“job” from here on) at least once a year. These notifica-
tions are an important data source for scientific labour 
market research. The Institute for Employment Research 
(IAB) of the Federal Employment Agency (BA) consoli-
dates and prepares these data in the so-called Employee 
History (Beschäftigtenhistorik, BeH) data set. The BeH 
provides detailed information on all jobs in Germany 
that are subject to social security contributions from the 
year 1975 onwards. Marginal part-time jobs, which are 
exempt from social security contributions, were added 
to the BeH in 1999, too. The BeH is an important build-
ing block of many data products of the IAB, includ-
ing the Integrated Employment Biographies (IEB) and 

standardised data products offered to external research-
ers via the Research Data Centre (Forschungsdatenzen-
trum, IAB-FDZ).

While the BeH includes the working-time status of a 
given job, i.e. full-time, part-time or marginal part-time, 
it does not provide exact information on the number of 
hours worked. The lack of working hours in these data, 
however, poses a challenge for many research questions, 
such as analyses of the gender wage gap, wage inequal-
ity and minimum wages, to name only a few. Fortunately, 
at least for the years 2010 to 2014, the number of total 
hours worked during a period of notification can be 
merged into the BeH from supplementary data for each 
job reported by an employer.

This supplementary data source originates from 
employers reporting to the German Social Accident 
Insurances (Deutsche Gesetzliche Unfallversicherung, 
DGUV), which was added to the regular social security 
notification process for the 2010 to 2014 period. One 
drawback of these reports was that employers were able 
to choose between several reporting schemes. These 
included actual working hours (excluding annual and sick 
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leave, but including overtime), contractual or collectively 
agreed working hours (including annual and sick leave, 
but excluding overtime), a special full-time worker refer-
ence value that varies by year (in case none of the above 
were easily reportable), or an educated guess. Unfortu-
nately, it is not possible to observe which scheme was 
chosen for a given job, leading to major inconsistencies in 
the raw data. It cannot be ruled out that some employers 
even chose different schemes for different jobs.

In this report, we develop a correction procedure to 
deal with these different reporting schemes. First, we 
estimate the probabilities that a given value of working 
time reflects actual hours, contractual hours or the full-
time reference values. Second, based on these estimated 
probabilities, we propose ways of adjusting all working 
hours reports so that they uniformly reflect contractual 
working time. We argue that these corrected working 
hours are much more useful for empirical research than 
the uncorrected ones in most applications. After cor-
rection, the distribution of contractual weekly working 
hours closely resembles the distribution from the Ger-
man Structural Earnings Survey (SES).1

The rest of the report is structured as follows. In 
Sect.  2, we provide a brief institutional background for 
the data module “German Social Accident Insurance” of 
German social security notifications and discuss the limi-
tations of its working hours information. In Sect.  3, we 
describe the algorithm behind our correction procedure. 
In Sect.  4, we compare the distributions of uncorrected 
and corrected working hours in the BeH to the distri-
bution of working hours in the SES and show that these 
distributions resemble each other quite closely after cor-
rection—but not before. In Sect. 5, we discuss strengths 
and limitations of our approach. In Sect. 6, we comment 
on data availability, before we conclude in Sect. 7.

2  Working hours data from the module “German 
Social Accident Insurance”

2.1  Institutional background
DGUV is a branch of the German social security system 
that insures employees against the consequences of work 
and commuting accidents and occupational diseases. 
Within the German social security system, the notifi-
cation procedure of the statutory accident insurance 
occupies a special position. Unlike the other branches 
of social insurance—pension, health, nursing care and 

unemployment insurance—the DGUV is financed solely 
by employer contributions. In return, the DGUV releases 
the employer from liability for accidents at work and 
occupational diseases (DGUV 2016). Since only the 
employer pays the contributions, up to the year 2008 
establishments reported accumulated information on 
annual wage totals, annual working hours and risk classes 
directly to the DGUV via an annual wage statement and 
not via the regular social security notification process.

In 2009, this procedure was replaced by an extended 
notification procedure. Instead of the (establishment-
related) cumulative notification via the wage statement 
sent directly to the DGUV, the notification was now inte-
grated into the regular social security notification pro-
cess (Höller 2010). In 2016, this procedure was modified 
again. Since then, there has been a two-stage procedure: 
in addition to an (employee-related) annual notification 
of the employers to the statutory accident insurance 
in the regular social security notification process, the 
(establishment-related) wage statement directly to the 
DGUV—as common before 2009—was reintroduced 
again. As a result, working hours are again no longer part 
of the regular social security notification process after 
2014 (DGUV 2018).

Our supplementary data source therefore dates from 
the years 2010 to 2014, when the wage statement and the 
reporting of working hours were integrated into the regu-
lar social security notification process.

2.2  Different reporting schemes
When assessing the quality of the variable “working 
hours”, it should be noted that the primary purpose of 
reporting was the implementation of the statutory acci-
dent insurance, i.e. mapping the accident risk of employ-
ees present at the workplace. For this purpose, the 
determination of working hours by the employer should, 
as far as possible, be based on the information already 
available in the establishment in order to limit the addi-
tional bureaucratic effort. The DGUV therefore proposed 
the following procedure for determining annual working 
hours (DRV 2008):

• Insofar as the actual hours worked per employee are 
recorded, e.g. by a time recording system or hourly 
logs, these should be reported by the establishment.

• If the actual working time is not recorded in this 
way, the target hours without overtime, i.e. the con-
tractually or collectively agreed working time of the 
employees, should be reported.

• If this is not available either, the so-called “full-time 
worker reference value” or, in the case of part-time 
work, the corresponding proportion thereof should 
be reported. Instead of using the full-time worker ref-

1 We choose contractual working time as our target measure, both because 
this makes comparison to the SES easier and because the project started out 
with minimum wage research in mind, where contractual working time is 
more useful. With the supplementary data described in this report, however, 
researchers can in principle reweight the corrected working hours to reflect 
actual working hours.
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erence value, the employer may also provide a con-
scientious estimate of the hours worked.

The scheme according to which an establishment 
reports working hours also depends on the contribution 
standard to which the DGUV has assigned the establish-
ment. It differs in part for the three branches of DGUV—
the accident insurance institutions for trade and industry, 
those for the public sector, and those for the agricultural 
sector (DGUV 2016). The contribution standard is deter-
mined according to the company’s sector and also indi-
cates the basis on which the contribution to statutory 
accident insurance is calculated. Contribution standards 
during the period 2010 to 2014 were for example remu-
neration, number of insured persons or number of inhab-
itants. In particular, many employers in the public sector 
report according to the latter two criteria.

If the contribution standard is not based on remu-
neration, no wage statement and therefore no report-
ing of hours worked is required from the establishment 
(DRV 2011). As a result, the variables for working hours 
in these establishments contain missing values (see also 
Sect. 3.1 and Appendix A.4).

2.3  Limitations of the uncorrected variable “working 
hours”

2.3.1  Lack of comparability of the different reporting 
schemes

When reporting actual hours worked, e.g. via time 
recording systems, it is possible to measure very precisely 
how many hours an employee has worked or was pre-
sent at the establishment. However, many types of wage 
analyses require information on hours paid, i.e. including 
in particular additional information on annual and sick 
leave.

When reporting the target working time, i.e. the collec-
tively agreed or contractual working hours, the working 
time agreed in the contract is indicated. However, over-
time is not taken into account. This might be problematic 
for groups for which no contractual working hours are 
fixed. These can be, for example, employees with perfor-
mance pay or trust-based working hours and managers.

Due to a number of weaknesses, the full-time worker 
reference value has the least informative value. It func-
tions as a simplified auxiliary value for the specification 
of working time and specifies a flat number of yearly 
working hours.

The full-time worker reference value applies uniformly 
to all sectors and is recalculated annually by the DGUV 
using statistics from the Federal Statistical Office and 
the health insurance companies (cf. Lehner and Rup-
pert 2009 and the sample calculation in Appendix A.1). 
It takes calendar working days, public holidays, average 

days of annual and sick leave and paid weekly hours into 
account. It does this, however, not on the basis of data 
from the current year, but from the calendar year two 
years ago. Due to an overestimation of sick days, the full-
time worker reference value is regularly biased down-
ward (for detailed information see also Appendix A.1). 
According to the DGUV definition, the reference value 
for a “full-time worker” corresponds to the average num-
ber of hours actually worked per year by a fully employed 
person in the commercial economy. The full-time worker 
reference value therefore only reflects a macroeconomic 
average that does not differentiate by sector, which might 
be problematic in many types of analysis. Thus, the statu-
tory accident insurance itself is actually critical about 
using the value and advises to use it only if time record-
ing systems or a target working time are not available.

Because of these identified weaknesses, we filter out 
the information that is presumed to be based on the full-
time worker reference value from the BeH working hours 
variable and adjust it in the proposed correction proce-
dure to uniformly reflect a contractual workweek of 39 h 
in the case of full-time work (cf. comments in Sect. 3.5).

2.3.2  Different reporting periods of employment 
notifications

Employers were obliged to report working hours for the 
following employment notifications:

• Annual notifications: notifications for all employees 
subject to social security or in marginal part-time 
employment on December 31st.

• Deregistrations: notifications due to end of employ-
ment.

• Employment interruption notifications: deregistra-
tions due to interruption of employment for more 
than one month because the entitlement to remuner-
ation ceases.

Accordingly, notifications of working hours are irregu-
larly scattered throughout the year, and the notifications 
on working hours always refer to a specific employment 
period. These can cover the entire calendar year or, in 
extreme cases, just one day. In order to obtain compa-
rable data on working hours, the different lengths of the 
spells must be normalized to a uniform period. This is 
done by converting all reports to average weekly working 
hours (cf. comments in Sect. 3.4).

2.4  Missings or cases in which reporting is not required
The share of employees with missing values for the 
working time variable is comparatively high at nearly 16 
percent. Several factors lead to this high proportion of 
missing values. First, as described above, not all sorts of 
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spells contain working hours information, for example 
spells reflecting separate reports of one-time-payment. 
Second, there are a number of groups of employees for 
whom certain parts of the declaration, including hours 
worked, do not need to be filled. This is always the case 
if the DGUV does not require any data from the employ-
ment notification procedure for the calculation of contri-
butions. Thus, for example, the person groups maritime 
pilots, unsteady workers, marginal part-time workers 
(household cheque) or people in short-term employ-
ment (household cheque) are exempt from reporting 
hours worked and therefore notifications are missing by 
design.2 Third, there are establishments that do not have 
to provide information because they are exempt from 
the obligation to report to DGUV.3 This is relevant for 
the employees of the DGUV and for employees who are 
insured with agricultural accident insurance institutions. 
Furthermore, this is the case when the contribution is 
calculated according to a criterion other than remunera-
tion for work (see Sect. 2.2) or there is no accident insur-
ance obligation due to employment abroad. And last, 
there is a proportion of establishments that do not report 
for unknown reasons.

As a result, there is some selectivity of missing values in 
the workings hours variable (see Appendix A.4 for more 
information on this subject).

3  Correction procedure
As discussed in the previous section, the variable “work-
ing hours” can be reported using different schemes. 
These measure different aspects and vary in their degree 
of validity. Unfortunately, it is not possible to observe 
which reporting scheme was chosen for a given job, lead-
ing to major inconsistencies in the raw data. It cannot 
be ruled out that some employers even choose different 
schemes for different jobs. Therefore, the uncorrected 
variable "working hours” is hardly usable for labour mar-
ket research in its original form. A correction procedure 
must therefore consider the different data collection 
methods. The aim of our correction process is to propose 
a procedure that creates a harmonised measure of con-
tractual working hours from the supplementary hours 
data. This new variable will be useful for many types of 
econometric analyses, such as wage analyses.

Our correction algorithm proceeds in the following 
four steps:

Step 1: Estimate the probability of each reporting 
scheme (actual/contractual/reference value) for a given 
establishment.

Step 2:  Estimate the probability of each reporting 
scheme for a given value of working hours (irrespective 
of the establishment).

Step 3: Construct a combined probability of each 
reporting scheme for a given observation combining the 
probabilities estimated for a given establishment and 
the probabilities estimated for a given value of working 
hours.

Step 4: Correct for annual and sick leave and adjust the 
full-time worker reference values.

Before we explain these steps in detail, we describe our 
basic preparation of the BeH data in the next subsection.4

3.1  Basic data preparation
We start from all job notifications (“spells” from here on) 
in the BeH for the years 2010 to 2014 and merge the raw 
working hours information to each spell. As discussed in 
Sect.  2.3, some spells have no working hours informa-
tion, like spells reflecting separate reports of one-time 
payments, sectors for which no working hours have to be 
reported or cases where employers failed to report. These 
spells make up roughly 16 percent of all selected spells 
and we drop all of them.5

3.1.1  Imputation of the working‑time status variable
For our correction procedure, we rely on the working-
time status included in the BeH. This variable identifies 
a job as full-time, part-time, or marginal part-time. How-
ever, this information is not without its own problems. 
Most importantly, a 2011 revision of occupational codes 
was accompanied by a significant increase in the number 
of missing values in the working-time status variable in 
2011. To fill these gaps, we rely on the adjustment imple-
mented by Ludsteck and Thomsen (2016). Additionally, 
we fill remaining gaps by writing backwards and for-
wards, prioritizing information after 2011, to make the 
time series more consistent. By doing so, the following 
special case has to be highlighted.

3.1.2  Dealing with misreported shifts in working‑time status 
within jobs

Especially when comparing 2011 with 2012, not all 
shifts from full-time to part-time, and vice versa, within 
the same job appear to reflect true changes but rather 
a delay in employers updating the working-time status 

2 These person groups of the employment notification procedure are coded in 
the variable “Employment status (erwstat)”.
3 According to the DGUV, it is not possible to delimit these establishments 
according to economic activity or person group keys in the employment sta-
tistics.

4 An alternative correction procedure is briefly described in Appendix A.2. 
This alternative procedure was used in Dustmann et al. (2022).
5 See Appendix A.4 for an analysis of the selectivity of those missing values.
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information.6 We are suspicious because in some of these 
cases the earnings do not change plausibly with the 
working-time status shifting. We therefore assume a shift 
in working-time status within the same person, establish-
ment and occupation to be real if average daily earnings 
decline by at least 15 percent (full-time to part-time shift) 
or increase by at least 10 percent (part-time to full-time 
shift), respectively. We arrive at these thresholds because 
full-time job stayers usually do not have wage increases 
exceeding 20 percent and part-time job stayers usually 
do not have wage decreases below 25 percent and we 
also allow for a buffer of 10 percentage points. Finally, if 
a working-time status shift within a job is not accompa-
nied by a plausible—according to our thresholds—earn-
ings shift, we replace the working-time status before 2012 
with that from 2012.7

Finally, we calculate working hours per week, account-
ing for the different lengths of the spells, as follows:

where htotal depicts total working hours in the spell, dtotal 
the length of the spell in days, dy calendar days in year y 
(365 or 366) and wdy official working days in year y . We 
take the number of working days per year from the IAB’s 
working time measurement concept (Wanger et al. 2016; 
IAB 2022).

3.2  Step 1 of 4: estimate the probability of each reporting 
scheme for a given establishment

The idea behind the first step is that relatively high val-
ues of weekly working hours will more likely reflect con-
tractual working hours than actual working hours or the 
relatively low full-time worker reference value (keep-
ing in mind that actual working hours exclude annual 
and sick leave in the DGUV definition, see Sect. 1).8 We 
use this information to estimate how likely it is that a 

(1)hweek =
htotal ∗ dy ∗ 5

dtotal ∗ wdy

particular establishment reports either contractual or 
actual working hours (or the full-time worker reference 
value). We perform this step using only spells of full-time 
work lasting the whole year, because other spells make 
the selection much more complicated.9 Furthermore, we 
ignore weekly working hours below 25 and above 50 in 
this step because these might be misreported. This step 
involves about 30 percent of all spells and 35 percent of 
all establishments.

We choose a threshold of 35 working hours per week 
and (provisionally) define all full-time year-round spells 
as contractual if they exceed this value. The threshold is 
justified by the fact that contractual hours of full-time 
work are almost never below 35 according to both col-
lective agreements (WSI 2014) and official statistics 
(Statistisches Bundesamt 2016, Sect.  1.6.5). Note that 
actual weekly working hours of a worker might also be 
above 35 if contractual working hours are high while days 
of absence are low or accumulated net overtime work is 
high.10 Therefore, the threshold is chosen to strike a bal-
ance between two concepts that will somewhat overlap in 
reality.

Figure 1 depicts the distribution of working hours per 
week for year-round spells of full-time workers in our 
raw data in 2014, showing the 35 working hours per week 
threshold as well as the clustering of notifications at the 
full-time worker reference value of 31.7 h per week (cal-
culated as 1580/249.3*5).

We then calculate from all full-time year-round spells 
the following two elements to estimate the probabilities 
of each reporting scheme for each establishment:

a) The proportion of spells with weekly working hours 
exceeding 35 (likely contractual), not exceeding 35 
(likely actual) or equalling exactly the year-specific 
full-time worker reference value.

b) A weighting factor that reflects our confidence in the 
establishments’ reporting and its relevance for subse-
quent calculations.

In Fig. 2, we show how the average proportions accord-
ing to a) vary with establishment size. Establishments 
with only one single employee (in full-time year-round 
employment) are somewhat more likely to report con-
tractual hours than actual hours or a reference value, 

6 Problems stemming from the working-time status not being properly 
updated have been recognized in the literature for quite a while. These include 
breaks in time series for wages and wage inequality (Fitzenberger and Seidlitz 
2020) and women being mislabelled as still working full-time after returning 
from maternal leave (Frodermann et al. 2013). The correction we use here is 
not intended to make the data on working-time status consistent for long-run 
analysis, but only for the 2010–2014 window we use for our correction proce-
dure. We acknowledge that some misclassification might still be present after 
these steps.
7 There are very few occasions (< 0.1 percent) with missing information on 
the working-time status variable even after those imputation steps. We drop 
those in what follows.
8 In the IAB-working time measurement concept (IAB 2022)  for example, 
actual working days excluding annual and sick leave usually vary somewhere 
between 205 and 210  days per year, significantly below potential working 
days that range between 248 and 252 days per year. Overtime is generally 
not high enough to completely compensate for this discrepancy.

9 For part-time workers, we do not observe the proportion of a full-time job. 
For spells that do not span the whole year, fractions of the full-time worker 
reference value become blurry due to rounding.
10 As an example, with contractual working hours set at 40, 250 working 
days a year, annual leave at the legal minimum of 20 and no sickness leave 
during the year, a worker would already have 40*230/250 = 36.8 actual 
working hours per week.
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by about four percentage points, but these differences 
are not particularly pronounced. On average, about 42 
percent of notifications involved in this step are likely 
to reflect contractual working hours. The likelihood to 
report a reference value, in turn, declines substantially 
with the size of establishments increasing (21 percent 
on average), while the likelihood to report actual work-
ing hours increases substantially in establishment size (38 
percent on average). Overall, very large establishments 

are more likely to report actual hours and contractual 
hours. They relatively rarely report reference values.

The second element (b) accounts for the fact that many 
establishments in our data do not follow one clear report-
ing scheme according to the proportions from (a). Others 
are small and we therefore observe only a small number 
of reports for calculating the proportions. We want to 
account for this uncertainty and consider it in our further 
calculations. To do so, we model a weight for each estab-
lishment e in a given year via the entropy of a Dirichlet 
distribution where the three concentration parameters 
α are chosen to be the respective proportions s of the 
three groups i according to a), each supplemented by the 
inverse of establishment size11:

where B(α) =
∏

3

i=1
Ŵ(αi)/Ŵ(α0);α0 = (α1 + α2 + α3);Ŵ : the 

gamma function; ψ : the digamma function.
Ultimately, the weights have the following features:

• Small establishments get little weight, even if report-
ing clearly, as this might be a coincidence. For exam-
ple, a one-worker establishment gets a weight of 
roughly 0.5. A clearly reporting three-worker estab-
lishment gets a weight of roughly 1.35.

• Establishments not reporting clearly also get lit-
tle weight. A three-worker establishment reporting 
all three schemes gets a weight of roughly 0.42. The 
weight tends towards 1.077 as the establishment size 
grows as long as all reporting scheme are observed 
with equal proportions.

• Large and clearly reporting establishments receive a 
large weight. The weight tends towards the size of the 
establishment the clearer the reporting scheme.

We use these weights to weight the proportions esti-
mated at the establishment level up or down, accordingly. 
These weighted proportions also enter the following 
steps. We will calculate similar weights for estimates at 
the level of each specific working hours value, too, which 
we outline next.

3.3  Step 2 of 4: estimate the probability of each reporting 
scheme for a given value of total working hours

In this second step, we determine—for each specific value 
of total working hours separately—the probabilities for 

(2)

we = −
1

2

(

logB(α)+ (α0 − 3)ψ(α0)−

3∑

i=1

(αi − 1)ψ(αi)

)
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Fig. 1 Distribution of raw weekly working hours in 2014—full-time 
workers. The figure shows the distribution of raw weekly working 
hours in 2014 for year-round spells of full-time workers; limited to 
the 0–50 h window. 35 working hours per week threshold marked as 
dashed line. Full-time worker reference value is the big spike at 31.7 h. 
Source: IAB Beschäftigtenhistorik (BeH) V10.06.00-202012; working 
hours from DGUV notifications
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Fig. 2 Probability of reporting schemes at the establishment level. 
The figure shows the proportion of spells likely to reflect contractual 
hours, actual hours or a full-time worker reference value among each 
establishments’ full-time year-round notifications by establishment 
size (in logs), without confidence weights. Taking logs for the x-axis is 
chosen because the establishment size distribution is highly skewed. 
Source: IAB Beschäftigtenhistorik (BeH) V10.06.00-202012; working 
hours from DGUV notifications

11 This means that for each group i = 1, 2, 3 we choose αi = si + 1/size . 
The supplementary term is chosen ad hoc and plays a role comparable to 
the hyper-parameters in a Bayesian prior. It expresses "ignorance" before 
we observe the proportions, but it also ensures a favourable scaling for our 
weights.
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an assignment to the three different reporting schemes. 
We allow these probabilities to vary by the duration of 
the spell, working-time status and year. To do so, we take 
the reporting probabilities and weighting factors calcu-
lated for establishments in the previous step and trans-
fer them to all spells of these establishments, i.e. also to 
spells not used previously, like part-time, marginal part-
time, and full-time spells outside the primary selection 
window. The final estimates of the hours-specific report-
ing probabilities ph are then the weighted averages of the 
establishment-specific probabilities for all n = 1, ..,N  rel-
evant spells.12

Next, we apply these estimated probabilities to all 
observations with this specific total working hours value, 
assuming that the hours-specific measure is a good 
approximation even for establishments without any full-
time employees. Additionally, and analogous to Eq.  (2) 
in the first step, we determine a year-specific weight-
ing factor ωh to reflect our confidence in the reporting 
logic behind each specific working hours value, where 
the number of reports behind each value takes the role 
of establishment size in determining the concentration 
parameters.13

3.4  Step 3 of 4: construct a combined measure 
of the probability of each reporting scheme for a given 
observation

As our final measure of the probabilities on which 
reporting scheme a particular observation was based on, 
we combine the probabilities estimated for both estab-
lishments (step 1) and specific working hour values (step 
2) and weight them with their respective confidence 
weights:

The latter assures that the information that we have 
more confidence in receives a higher weight. For instance, 
for very small establishments more importance is given 
to the probabilities estimated for the specific working 
hours value. Conversely, hour-specific measures with an 
unclear reporting scheme are sharpened considerably 
in large establishments, if these establishments report 
relatively clearly overall. If no establishment weight is 

(3)pih =

N∑

n=1

(sihn ∗ ωen)/

3∑

i=1

N∑

n=1

(sihn ∗ ωen)

(4)pi = (sieωe + pihωh)/(ωe + ωh).

available, we use only the hours-specific measure and 
vice versa. Finally, if neither an hours-specific nor an 
establishment-specific weighting factor can be deter-
mined for an observation, we use an average value that 
depends on the size of the establishment, the working-
time status and the year.

3.5  Step 4 of 4: correct for annual and sick leave and adjust 
the full‑time worker reference values

In this final step, we use our combined probability meas-
ure from step 3 to adjust the working hours for lacking 
annual leave and paid days in sick leave, but only to the 
extent that they reflect actual working hours reports 
or reports of the full-time worker reference value. We 
implement this adjustment by taking the raw total work-
ing hours reported for each spell and convert them into 
weekly working hours while using different numbers of 
workdays for the different reporting schemes (note that 
this differs from Eq.  (1) where we only used workdays 
reflecting potential working days). Because we can only 
assign a given observation to one of the three reporting 
schemes with a certain probability, we calculate the final 
hours variable hcorrweek as a weighted average:

where htotal , dtotal , dy and wdy are defined as before in 
Eq. (1). wdacty  denotes average actual annual working days 
taken from the IAB’s working time measurement concept 
(IAB 2022), where we derive actual working days by sub-
tracting average days of absence due to annual and sick 
leave from potential annual working days. pact , pcon and 
pref  are our combined probability measures for actual, 
contractual or reference value reporting. Finally, ry is the 
year-specific full-time worker reference value, for which 
we assume a working week of 39 h. We depict the values 
used for our proposed adjustment in Table 1.

With the probabilities and confidence weights at hand, 
it is straightforward to modify these adjustments. For 
instance, we experimented with industry-specific values 

(5)

hcorrweek =
htotal ∗ dy

dtotal
∗

(
5

wdacty

∗ pact +
5

wdy
∗ pcon +

39

ry
∗ pref

)

Table 1 Relevant values for working hours correction in Eq. 5

Source: IAB working time measurement concept (IAB 2022), see also Wanger 
et al. (2016); full-time worker reference value from DGUV (2014)

wdacty
wdy ry

2010 213.0 253.0 1,610

2011 211.3 251.7 1,570

2012 209.6 249.6 1,600

2013 208.2 249.0 1,590

2014 208.6 249.3 1,580

12 We omit subscripts for spell-duration, working-time status and year in 
Eq. (3) to save notation.
13 That is, we now choose αi = pi + 1/r , where r  is the number of reports 
for the specific hours value.
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instead of the averages outlined in Table  1, but this did 
not yield considerable improvements. Our proposed cor-
rection also does not include an overtime adjustment, 
which might be desirable in some research contexts. In 
Appendix A.3, we suggest one simple way to achieve this.

4  Quality of the correction procedure
In this section, we describe the distribution of weekly 
working hours in the BeH before and after the correc-
tion for different reporting schemes, and compare it to 
the distribution from the German Structural Earnings 
Survey (SES, Statistisches Bundesamt 2016). Figure  3 
shows kernel density estimates for working hours in the 
BeH for the year 2014, separately for full-time, part-time 
and marginal part-time employment in panels (A) to (C). 
Additionally, Table 2 displays the respective means of the 
distributions. As one special case of full-time work, we 
add the mean of working hours of apprentices in an extra 
row of the table.

For full-time workers, the raw weekly hours distribu-
tion shows a high density somewhere around 31 to 32 h. 
These values are implausibly small for full-time workers 
and reflect the full-time reference value. After correction, 
one large peak occurs at values around 38 to 39 h. Our 
correction procedure increases the means from 35 to 
39 h of work per week for both regular full-time workers 
and apprentices, who are typically classified as working 
full-time, alike.

Not surprisingly, working hours per week are far more 
disperse for part-time than for full-time work. Before 
correction, the average weekly working hours of part-
time workers in 2014 in the BeH was 21. This value 
increases to 24  h after correction while the whole dis-
tribution shifts to the right. The general pattern of the 
distribution remains largely intact before versus after 
correction.

For marginal part-time workers, the weekly working 
hours distribution is concentrated around values of seven 
to ten hours. The distribution also shows one spike some-
what above 30  h, which is likely the result of employ-
ers misreporting the full-time reference value but not 
accounting for the appropriate fraction of the marginal 
job. Therefore, caution should be taken with analyses 
involving working hours of marginal part-time workers. 
After correction, the distribution is shifted to the right 
with the mean increasing from 7.5 to 8.2 h of work per 
week.

Table  3 contrasts means of working hours per week 
from the BeH (after correction) and the SES, again 
in 2014. The SES, which is a large mandatory survey 
among employers, serves as a benchmark as it is typi-
cally considered to provide the most comprehensive 
and reliable information on working time in Germany. 

Specifically, for the comparisons, we use paid work-
ing hours without paid overtime from the SES. To 
make the sample in the BEH as similar as possible to 
that in the official statistics, activities of households 
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Fig. 3 Kernel density estimates of the distribution of weekly working 
hours. The figure shows kernel density estimates of working hours 
per week by working-time status [full-time in panel (A), part-time 
in panel (B) and marginal part-time in panel (C)] in the BeH in 2014. 
Source: IAB Beschäftigtenhistorik (BeH) V10.06.00-202012; working 
hours from DGUV notifications
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and extra-territorial organizations (T, U according 
to NACE Rev.2) are excluded. To reduce the effect of 
outliers, full-time work excludes hours below 30 and 
above 50, part-time excludes hours below 3 and above 
38 and marginal part-time excludes hours above 18. We 
provide these means by location of the establishment 
(East/West Germany), working-time status and gender.

Reassuringly, the means of weekly working hours 
hardly deviate between the BeH and the SES after our 
correction. This is the case for most of the subgroups 
considered. Deviations exceeding 0.6  h, in absolute 
terms, are only observed for part-time workers in East 
Germany. The BeH thus appears to underestimate the 

weekly working hours slightly for both men and women 
working part-time in East Germany.

In addition to the means, Table  4 shows the stand-
ard deviation of weekly working hours in both the BeH 
(after correction) and the SES, again in 2014 and by loca-
tion, working-time status and gender. Overall, standard 
deviations also do not deviate by much between the two 
data sets. Standard deviations exceeding 0.6, in absolute 
terms, arise only for women working full-time and for 
apprentices. Even after correction, the BeH still shows 
a somewhat larger variation in working hours for these 
groups than the SES.

As a final comparison, Table  5 presents the deciles 
of the weekly working hours distributions in the BeH 
(after correction) and the SES for 2014, by working-
time status. Deciles below the median do usually not 
deviate by more than 0.6  h per week. Sole exceptions 
are the fourth decile of part-time workers and the first 
decile of apprentices. For part-time, the fourth decile is 
larger by 1.2 h in the BeH than in the SES while the first 
decile for apprentices is lower by 0.9  h. In the upper 
half of the distributions, the deviations are somewhat 
more pronounced. However, no decile in any subgroup 
deviates by more than 1.8 h in absolute terms, showing 
a generally good fit between the working hours in the 
BeH and the SES data after correction.

Table 2 Uncorrected and corrected average working hours in 
the BeH

The table reports uncorrected and corrected (for days of annual and sick leave) 
average working hours in the BeH for 2014, separately for full-time workers, 
part-time workers, marginally employed workers and apprentices

Source: IAB Beschäftigtenhistorik (BeH) V10.06.00-202012; working hours from 
DGUV notifications, own calculations

Uncorrected Corrected

Full-time 34.8 39.1

Part-time 21.2 23.9

Marginal part-time 7.5 8.3

Apprentices 35 39.3

Table 3 Average weekly hours according to official statistics and the BeH (after correction) in 2014

The table compares average working hours per week in 2014 according to the Structure of Earnings Survey (SES) from the German Statistical Office with those in the 
BeH after correction. To make the sample in the BEH as similar as possible to that in the official statistics, activities of households and extra-territorial organizations 
(T, U according to NACE Rev.2) are excluded. Working hours in the BeH have been adjusted to account for days of annual and sick leave, but exclude overtime 
adjustment. To reduce the effect of outliers, full-time excludes hours below 30 and above 50, part-time excludes hours below 3 and above 38 and marginal excludes 
hours above 18

Sources: IAB Beschäftigtenhistorik (BeH) V10.06.00-202012; working hours from DGUV notifications, Statistisches Bundesamt (2016), own calculations

All East Germany West Germany

BeH SES BeH SES BeH SES

Full-time

 All 39.1 39.1 39.4 39.9 39.1 39

 Men 39.2 39.2 39.5 40 39.1 39.1

 Women 39.1 39 39.3 39.7 39 38.9

Part-time

 All 23.9 23.9 26.9 27.9 23.4 23.2

 Men 23.9 23.8 25.6 26.4 23.6 23.3

 Women 23.9 23.9 27.2 28.3 23.3 23.2

Marginal part-time

 All 8.3 7.8 8.2 8.1 8.3 7.8

 Men 8.2 7.6 8.1 8 8.2 7.6

 Women 8.4 7.9 8.3 8.1 8.4 7.9

Apprentices

 All 39.3 39 39.6 39.6 39.3 39

 Men 39.2 39 39.5 39.7 39.2 38.9

 Women 39.4 39.1 39.6 39.5 39.4 39
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5  Limitations of the correction procedure
5.1  Suitability depending on research question
We argue that our correction procedure provides a useful 
way of unifying the working hours information contained 
in the data module “German Social Accident Insurance”. 

The corrected hours variable thus appears well suited for 
different types of exercises, including:

• Drawing distributions of (contractual) working hours 
in levels.

Table 4 Standard deviation of weekly hours according to official statistics and the BeH (after correction) in 2014

The table compares standard deviations of  working hours per week in 2014 according to the Structure of Earnings Survey (SES) from the German Statistical Office 
with those in the BeH after correction. To make the sample in the BEH as similar as possible to that in the official statistics, activities of households and extra-territorial 
organizations (T, U according to NACE Rev.2) are excluded. Working hours in the BeH have been adjusted to account for days of annual and sick leave, but exclude 
overtime adjustment. To reduce the effect of outliers, full-time excludes hours below 30 and above 50, part-time excludes hours below 3 and above 38 and marginal 
excludes hours above 18

Sources: IAB Beschäftigtenhistorik (BeH) V10.06.00-202012; working hours from DGUV notifications, Statistisches Bundesamt (2016), own calculations

All East Germany West Germany

BeH SES BeH SES BeH SES

Full-time

 All 3 2.4 2.9 2.1 3 2.4

 Men 3.1 2.6 2.9 2.3 3.1 2.7

 Women 2.8 1.8 2.8 1.6 2.8 1.8

Part-time

 All 7.8 7.6 7.3 7.2 7.7 7.5

 Men 8.6 8.6 8.3 8.8 8.6 8.5

 Women 7.5 7.4 7 6.7 7.5 7.2

Marginal part-time

 All 4 3.8 4.4 4.7 4 3.7

 Men 4.1 3.9 4.4 4.7 4 3.8

 Women 4 3.8 4.4 4.7 3.9 3.7

Apprentices

 All 2.7 2 2.7 1.5 2.7 1.9

 Men 2.8 1.9 2.7 1.2 2.8 2

 Women 2.6 1.9 2.7 1.7 2.6 1.9

Table 5 Distribution of weekly hours according to official statistics and the BeH (after correction) in 2014

The table compares the distribution of working hours per week in 2014 according to the Structure of Earnings Survey (SES) from the German Statistical Office with 
those in the BeH after correction. To make the sample in the BeH as similar as possible to that in the official statistics, activities of households and extra-territorial 
organizations (T, U according to NACE Rev.2) are excluded. Working hours in the BeH have been adjusted to account for days of annual and sick leave, but exclude 
overtime adjustment. To reduce the effect of outliers, full-time excludes hours below 30 and above 50, part-time excludes hours below 3 and above 38 and marginal 
excludes hours above 18

Sources: IAB Beschäftigtenhistorik (BeH) V10.06.00-202012; working hours from DGUV notifications, Statistisches Bundesamt (2016), own calculations

Percentile Full‑time Part‑time Marginal part‑time Apprentices

BeH SES BeH SES BeH SES BeH SES

10 35.2 35.4 13.3 13.6 2.7 2.6 36.1 37

20 37.5 38 17.4 18 4.4 4.1 38 38

30 38.5 38.5 19.5 20 5.7 5.3 38.6 38.5

40 38.9 39 21.4 20.2 7.3 6.9 38.9 39

50 (Median) 38.9 39.8 23.8 24.2 8.8 8.8 38.9 39.8

60 39.4 40 26.6 27.3 9.7 9.2 39.4 40

70 40.3 40 29 29.9 10.7 10 40.5 40

80 41.3 40 31.4 30 11.8 10.8 41.6 40

90 42.3 40.5 34 33.8 13.5 12.2 42.3 40.5
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• Comparing average working hours or average hourly 
wages between establishments or regions.

• Estimating treatment effects based on the position 
in the working hours or hourly wage distribution at 
different levels of analysis, like the individual level, 
establishment level, or the regional level (as in evalu-
ation studies of the minimum wage; see Dustmann 
et al. 2022).

• Analysing changes of working hours or hourly wages 
over time at the regional level.

• Analysing changes of working hours or hourly wages 
over time at the individual level, if the individual is 
changing jobs or employers.

Nevertheless, there are also situations in which the 
benefits of our approach are less clear. This is particularly 
the case for any kind of comparison of working hours or 
hourly wages within the same establishment. If all of an 
establishment’s notifications strictly follow one report-
ing scheme, then our correction introduces unnecessary 
bias. If an establishment does not report clearly, in turn, 
then our correction might be beneficial. Also note that, 
by assuming that the full-time worker reference value 
uniformly represents a standard work week of 39  h, no 
industry-specific variation in working hours can be iden-
tified for this reporting scheme.

The correction procedure that we propose here, how-
ever, is likely not helpful for analysing:

• Changes of working hours or hourly wages of an 
individual worker, if the worker is keeping the job, or

• Changes of working hours or hourly wages measured 
at the establishment level.

In both of these cases using the uncorrected work-
ing hours information is likely superior (but maybe still 
problematic).

5.2  Selectivity
One important point to note before working with the 
corrected working hours variable is that our procedure 
only corrects available information to make it more con-
sistent, but does not try to impute missing information 
on working hours. As already noted in Sects. 2.3 and 3.1, 
a significant share of working hours is missing for vari-
ous reasons. This means that biases due to selectivity in 
missing values will not be addressed by our procedure. 
To gain a better understanding of the selectivity of miss-
ing values in the working hours variable, Appendix A.4 
presents tabulations for several key characteristics for 
spells with and without missing hours information. It 
shows that missing hours information is more prevalent, 

e.g., for marginal workers, very large establishments, and 
establishments in the agricultural and the public sectors.

5.3  Other caveats
While our corrected working hours dataset includes the 
years 2010 to 2014, experimentation with the version 
outlined in Appendix A.2 that we used in Dustmann 
et al. (2022) led us to believe that the quality of the 2010 
working hours data is somewhat worse than for the other 
years, at least for the kind of analysis carried out there. 
This is why we decided against using 2010 data in that 
publication. We do not generally advise against using the 
2010 corrected working hours data, but want to remind 
users of the data to be especially careful in case they do.

In our experience, precision of results can be consider-
ably sharpened by treating outliers in the working hours 
variable differently, depending on working-time status. 
For example, the restrictions used in Sect.  4 (excluding 
full-time weekly working hours below 30 and above 50, 
part-time weekly working hours below 3 and above 38 
and marginal weekly working hours above 18) work quite 
well in our view. However, we note that such restrictions 
come at a cost, as they might introduce additional selec-
tion bias or measurement error, respectively.

6  Availability
The corrected working hours variable will be available to 
external researchers for the coming SIAB Version 7521, 
which will be released in 2023. The IAB-FDZ will assess 
whether it can also be made available for selected other 
IAB-FDZ standard data products in that year. Since the 
DGUV data series is discontinued, the corrected working 
hours variable will not become part of the standard port-
folio in future data updates.

The data structure is as follows:
Main data

persnr  Individual ID (dataset specific).
spell  Observation counter per person.
hours_orig  Hours in reporting period, original 

notification.
hours_week  Hours per week, corrected.
hours_full  Hours in reporting period, corrected.

Supplementary probabilities data

persnr  Individual ID (dataset specific).
spell  Observation counter per person.
prob_0  Probability notification is ‘contractual’.
prob_1  Probability notification is ‘actual’.
prob_2  Probability notification is ‘fulltime reference 

value’.
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7  Conclusion
Usually, the information on working hours in the Ger-
man administrative labour market data is restricted to 
working full-time or part-time. For the years 2010 to 
2014, however, it is possible to merge working hours 
reported by employers to the German Social Accident 
Insurances at the job-level. However, this raw variable 
"hours worked" has some weaknesses, in particular 
that employers were able to choose between differ-
ent reporting schemes. These could be actual hours 
worked, contractual hours worked, or fulltime-worker 
benchmarks. Furthermore, it is not obvious from the 
data which reporting scheme was actually used. In this 
report, we propose a correction procedure for creat-
ing a harmonised measure of contractual working time 
from these supplementary working hours information. 
However, one should be cautious when using it in other 
contexts, such as analysing changes of average hours 
worked measured at the establishment level over time.

Appendix
A.1 Example for determining the full‑time worker reference 
value
The full-time worker reference value enters the social 
security notification process with a two-year delay, i.e. 
for notifications concerning the year 2011, the refer-
ence value calculated on data from the year 2009 must 
be used as a basis.

Even though this delay is understandable due to the 
availability of data and the reporting deadlines of the 
establishments, the full-time worker reference value 
does not reflect the level of the current calendar year, 
but rather the holiday and sickness patterns as well as the 
working day effects delayed by two years. Another point 

of criticism concerns the calculation of the reference 
value by the DGUV (cf. also Lehner and Ruppert 2009 and 
Appendix Table 6). When calculating the full-time worker 
reference value, Saturdays, Sundays and public holidays 
are first deducted from the calendar days of a year and 
then sick days and annual leave are also considered. The 
resulting working days are then multiplied by daily work-
ing hours based on statistics from the Federal Statistical 
Office and rounded to an annual full-worker reference 
value. However, the adjustment of working days for sick 
leave erroneously does not take into account that the days 
of incapacity to work in the sick leave statistics refer to 
calendar days and not to the potential working days of a 
calendar year. As a result, weekends and public holidays 
that are included in the sick days are deducted twice in 
the calculation. Thus, the full-worker reference value sig-
nificantly underestimates the hours actually worked.

A.2 Alternative correction procedure used in  Dustmann 
et al. (2022)
The correction procedure in this report is an alterna-
tive to the one used in Dustmann et  al. (2022). A brief 
description of that procedure (called “alternative version” 
from here on) can be found in Data Appendix A.1 of that 
paper. The main differences between the alternative ver-
sion and the one presented here are:

1. The alternative version only distinguishes between 
actual and contractual working hours and does not 
treat the full-time reference value as a separate group 
in the algorithm. It is treated as part of the group 
classified as reporting actual working hours.

2. Instead of the probabilistic approach presented in 
step 1 above (see Sect.  3.2), the alternative version 
classifies establishments according to a simpler heu-
ristic. All establishments that report at least 90% of 

Table 6 Example for determining the full-time worker reference value

Calculations according to the calculation scheme of the German Social Accident Insurance for the year 2011.

Source: DGUV, (2014), Lehner and Ruppert, (2009) and own calculations.

Full‑time worker reference value (2011) DGUV Corrected version

Calendar days 365 365

 Saturdays/Sundays 105 105

 Public holidays 8.5 8.5

Potential working days 251.5 251.5

 Annual leave and other release times 30.7 30.7

 Sick leave in calendar days 16.6

 Sick leave in working days 9.5

Working days (1) 204.2 209.4

Weekly working hours (2) 39 39

Yearly working hours in full time
[Weekly working hours/5 * Working days]

1592.8 1633.3

Results in rounded full-time worker reference value 1590 1630
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their full-time workers as working less than 35 h per 
week are classified as safely reporting actual working 
hours. All establishments that report at least 90% of 
their full-time workers as working more than 35  h 
per week are classified as safely reporting contractual 
working hours. Assuming that an establishment uses 
the same notification variant for all its employees, 
this classification is also transferred to all part-time 
and marginal part-time workers in the establishment.

3. For establishments not classified already according to 
(2), it uses a step somewhat similar to step 2 above 
(see Sect.  3.3). For each specific value of reported 
working hours, it computes the likelihood that the 
employer reported actual or contractual working 
hours, based only on the sample of establishments 
classified as ‘safe’ in (2). It then randomly classifies 
observations as reporting actual versus contrac-
tual working hours according to the estimated rela-
tive likelihood (in case they were not classified in (2) 
already).

The alternative version is available as a separate data 
file for interested researchers.

A.3 Additional adjustment for overtime
Some empirical research questions require that the work-
ing hours variable includes overtime work. Unfortu-
nately, the working hours data from the module “German 
Social Accident Insurance” does not allow us to identify 
whether a reported number of working hours contains 
overtime or not. We can expect a notification to exclude 
overtime if employers report contractual hours or the 
full-time worker reference value. In case of actual hours 
reporting, however, overtime hours should be included. 
In this report, we decided to leave the decision whether 
and how to adjust overtime to the researcher. Our cor-
rected data therefore do not include an additional over-
time correction by default. Appendix  Table  7 reports 
average overtime hours per month by worker group for 
the years 2010 to 2014, based on SOEP data. The German 
SES also reports overtime statistics, but only every four 
years (see Statistisches Bundesamt 2016). These or more 
elaborate overtime adjustments can be added to the cor-
rected working hours data module using the combined 
probability measures pact , pcon and pref  available as a data 
addon.
A.4 Selectivity of missing values
This appendix provides information on the share of miss-
ing values in the working hours variable reported to the 
DGUV by employers for several key worker characteris-
tics. It is important to note that there are several peculi-
arities of the reporting scheme that lead to pronounced 
spikes in missing values (see also the discussion in 

Sect. 2.3).14 As a result, there is some selectivity of miss-
ing values in the working hours variable with respect to 
worker and establishment characteristics.

To provide an overview of this selectivity, Appen-
dix Table  8 depicts contrasts calculated after running 
a probit regression model with an indicator variable 
marking missing information in working hours as the 
dependent variable and several dummies for worker 
and establishment characteristics as regressors. We use 
the SIAB as our data base for the analysis to present 
results for a data product that is available to the inter-
national research community through the IAB-FDZ.15

With an overall rate of missing values of 17 percent,16 
the coefficients show the difference to this grand mean 
for the selected criteria. In several cases, missings in 
working hours are more common when the variable in 
question shows a missing value, too. For example, miss-
ings are 8 percentage points more likely for missing 
nationality status, 11 percentage points more likely for 
missing employment status and 16 percentage points 
more likely for missing industry classification. This 
seems plausible, since missing values in other charac-
teristics point to establishments with low reporting 
standards. There are some other notable differences, 
however. Information on hours is missing more often 
for university graduates and workers with higher sec-
ondary education (plus 2 percentage points), marginal 
workers (plus 2 percentage points) and workers in 
very large establishments with more than 1000 work-
ers (plus 6 percentage points). When looking at indus-
try sections, major discrepancies show up as expected. 
Missings are much more likely in agriculture (A: plus 
67 percentage points), for private households (T: plus 

Table 7 Suggested monthly overtime adjustment for corrected 
working hours variable

The table reports a suggested overtime adjustment value per month, separately 
for full-time workers, part-time workers and marginally employed workers, 
based on SOEP data. For an adjustment on a weekly basis, divide by 4.33.

Source: SOEPv33.1; own calculations. See Schupp et al. (2017) for further 
information on the SOEP.

Full‑time Part‑time Marginal

2010 5.79 2.40 1.11

2011 6.76 2.43 0.89

2012 6.03 2.79 0.82

2013 5.36 2.37 0.85

2014 5.35 2.43 0.84

14 The following list is not exhaustive, but focuses on aspects likely relevant 
for empirical labour market research.
15 For general information on the SIAB, see vom Berge et al. (2021a, b).
16 This differs slightly from the 16 percent mentioned in the main text due 
to sampling variation.



   10  Page 14 of 16 P. vom Berge et al.

Table 8 Deviations of probabilities for missing working hours by categories

Contrast Std. err. z P > z

Year

 2010 − 0.006 0.000 − 24.210 0.000

 2011 0.000 0.000 1.430 0.152

 2012 − 0.002 0.000 − 6.600 0.000

 2013 0.001 0.000 3.590 0.000

 2014 0.006 0.000 25.380 0.000

Gender

 Male 0.005 0.000 33.470 0.000

 Female − 0.005 0.000 − 33.470 0.000

Nationality

 German 0.000 0.000 7.040 0.000

 Foreign − 0.003 0.000 − 8.290 0.000

 Missing 0.077 0.006 13.220 0.000

Qualification

 Lower secondary w/o vocational qual − 0.004 0.000 − 13.070 0.000

 Lower secondary with vocational qual − 0.004 0.000 − 35.290 0.000

 Entrance qual. for FH or Uni. w/o voc. qual 0.021 0.001 33.160 0.000

 Entrance qual. for FH or Uni. with voc. qual 0.000 0.000 0.500 0.617

 University of Applied Sciences (FH) − 0.004 0.001 − 4.820 0.000

 University 0.021 0.000 54.650 0.000

 Missing − 0.000 0.001 − 0.190 0.851

Place of residence

 East − 0.009 0.000 − 36.780 0.000

 West 0.002 0.000 33.260 0.000

 Missing 0.040 0.002 17.630 0.000

Employment status

 Fulltime − 0.011 0.000 − 79.620 0.000

 Parttime 0.003 0.000 11.210 0.000

 Marginal 0.017 0.000 69.890 0.000

 Missing 0.111 0.002 53.480 0.000

Industry

 A: agriculture, forestry and fishing 0.672 0.002 420.690 0.000

 B: Mining and Quarrying − 0.099 0.002 − 43.790 0.000

 C: Manufacturing − 0.096 0.001 − 172.940 0.000

 D: Electricity, gas, steam and air conditioning supply − 0.077 0.002 − 46.050 0.000

 E: Water suppl.; sewerage, waste man. and remed. act 0.080 0.002 34.830 0.000

 F: Construction − 0.060 0.001 − 76.000 0.000

 G: Wholes. and ret. trade; rep. of motor vehic. … − 0.079 0.001 − 131.680 0.000

 H: Transportation and storage − 0.066 0.001 − 89.680 0.000

 I: Accommodation and food service activities − 0.049 0.001 − 64.000 0.000

 J: Information and communication − 0.085 0.001 − 106.010 0.000

K: Financial and insurance activities 0.003 0.001 2.130 0.033

 L: Real estate activities − 0.020 0.001 − 14.460 0.000

 M: Professional, scientific and technical activities − 0.069 0.001 − 93.770 0.000

 N: Administrative and support service activities − 0.054 0.001 − 78.030 0.000

 O: Public admin. and defence; compulsory social sec 0.580 0.001 498.190 0.000

 P: Education 0.289 0.001 217.020 0.000

 Q: Human health and social work activities − 0.015 0.001 − 19.430 0.000

 R: Arts, entertainment and recreation 0.084 0.002 54.860 0.000
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76 percentage points) and sections with a high share of 
public sector employers (O/P/U: between plus 29 and 
plus 74 percentage points).
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