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Abstract

Although the standard work week is longer in East than in West @Ggyrtieere is a higher
incidence and average amount of unpaid overtime worked in the new #latay.to explain
the striking differences in unpaid overtime by analyzing the labor ggxi¢. We focus on
the investment character of overtime and examine whether worleetspaid extra hours to
signal higher productivity so as to reduce the risk of losing tbbirysing panel data from
the SOEP and approximating the risk of unemployment with regional uogmght rates we

find partial evidence for the unemployment-overtime hypothesis.
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1. Introduction

Although the standard work week in East Germany is by about two houes livag
in the West, the new states have a higher incidence and averagetahunpaid overtime
that refers to the time actually worked in excess of the adoatBhours which is neither paid
nor compensated with time off. This raises the question as to whae<s the different
allocation of time between the two parts of Germany. Do Wesh&wes simply have a higher
preference for leisure or are there other underlying reasonsfgTihie demand for overtime
work as given, we focus on one of the possible explanations why individigts want to
work more than their contractual hours and even offer them for fneg: might regard
overtime work as an investment and therefore voluntarily increasdaher supply to get a
pay off in the future. Therefore, the question is whether unpaid ovesimbee interpreted as
a means of a worker to signal that he is productive in order teoge future benefit which
might be larger or more rapid salary increases, a higher pribpaibipromotion, and also a
lower probability of lay-off. In this study we investigate whetharkers use unpaid extra
hours to signal higher productivity so as to reduce the risk of losing their job.

Among the sparse literature on unpaid overtime work, there is alhmast focusing
on the investment character of extra hours. One of the recent stndiepaid overtime is by
Bell and Hart (1998) who find that adjusting wages for unpaid hours teaalslecrease in
returns to education, experience and tenure in Great Britain. In mwaEtnte study Bell,
Hart, Hubler, and Schwerdt (2000) show that in Germany less ovemiché&aaless unpaid
overtime is worked than in the UK and that the wage gap betweetwtheountries is
widened, when effective hourly wage rates are compared. Hubler (2002)tthat managers
who use a computer work more unpaid extra hours than others in Germany.

A first evidence on the investment character of working hours is1diyeBell and
Freeman (2001). They compare actual working hours in the US and in erarad

conclude that the greater hours worked by Americans can be explaiteths of forward-



looking labor supply responses to differences in earnings inequality. Boatigesconi, and
Frank (2002) show that the amount of overtime correlates with subsequoemitijons in a
significantly positive way. Supportive evidence for the investmentaclker of unpaid extra
hours is given by Pannenberg (2004). He finds that workers with someniceidé unpaid
overtime experience the highest wage growth, which is evidencéhdoimportance of
investing in current working hours beyond the standard work week to enhaheam@ngs
prospects. In this paper we test the forward looking labor supply modeVéstigating the
relationship between the perceived risk of job loss, which we proxiji wagional
unemployment rates, and unpaid overtime. Using data from the SOH#ke fpedrs 1993 to
2002 we find a significant effect of regional unemployment on the sabplgpaid overtime
for West German men, while the effect in the estimations ést Eerman men and women is

not significant.

2. Data
The data used in this study were made available by the GermanEmciomic Panel
Study (SOEP) which is a representative longitudinal micro-datgbaseHaisken-DeNew and
Frick, 2003). We use data from 1993 to 2002 for male and female East and \Weah @él-
time employees aged between 20 and 65, excluding foreigners, ciahterself-employed
persons, and the agricultural sector. Our unbalanced panel includes respowtient
participate in at least two waves of the survey in order to ke tabtontrol for individual
unobserved heterogeneity. In total, the sub-sample consists of 25,237 person-observations.
The SOEP provides detailed information on overtime work, which is combmed

obtain the amount of unpaid overtime hours per week, the dependent variablesindytir

! The original questions in the SOEP read as follé®® you work overtime?” [Yes/No/Not applicable because
I am self-employed]; If you work overtime, is the work paid, compensated with time-off, or not compensated at
all?” [Compensated with time-off/Partly paid, partlynspensated with time-off/Paid/Not compensated §t all
“How was your situation with regards to overtime last month? Did you work overtime? If yes, how many

hours?” [Yes, __ hours/No].



As independent variable we use regional unemployment rates provided Fedeeal
Statistical Office in Germany which are available on th¢éeskawvel and used to proxy a
worker’s risk of losing his job. Furthermore, we include unemploymees tay employment
office district (“Arbeitsamtbezirk”) that we assign to the heh@ds according to their zip
codes, which are available since 1933ue to the limited mobility of workers these are better
suited to represent the perceived unemployment situation. Thereforiet disemployment
rates are more appropriate to proxy an individual’s risk of dismissal.

Furthermore, we add monthly gross earnings to the covariates anceiatdadextra
payments, such as holiday pay and income from profit sharing. Since ynlattbf income
overstates the remuneration of workers with excessive hours, it Wweudgpropriate to use
the effective hourly wage rate by dividing earnings by actual wgrkours. However, hourly
wages might understate the earnings of workers who work long hourseffruotre, using a
wage measure which includes actual working hours would cause an entiogeoleiem,
since actual weekly hours is the sum of the contractual work weskopkrtime. Therefore,
this study uses the wage rate obtained by dividing gross earnimgmtrgctual hours plus
paid overtime hours. To take into account the distortion of labor supplydcémyséscal
policy, we include a proxy for each individual's tax rate. We useadhe of the tax burden,
which is the difference between gross and net earnings, to the lgtmssincomé. In
addition, the SOEP provides information on the income of a person’s pastiveell as on
dependent children living in the household, which we also include as contrablgar
Further independent variables are job tenure, recent job change, whetbekea holds a
temporary job, and desired working hours. All regressions include contrabkes such as
education, experience, age, marital status, and firm size, occupatusiry, and year
dummies. All regressions are run separately for men and wonveellass for East and West

German workers.

2 Due to the sensitivity of the data analysis atzipecode level, all concerning analyses have loeeducted at
the German Institute for Economic Research (DIW&liB, under special data protection requirements.



3. Descriptive Evidence

The contractual weekly working hours for the workers in our sampleatvast 38.7
hours in 1991 in West Germany, and it decreased only slightly durirgpibe to 38.5 hours
in 20027 In the same period the standard work week in the East was redoiredd.6 hours
to 39.5 hours which lead to a slight narrowing of the gap. However, not ontyactual
hours differ between East and West Germany, but also the amount trhewsork. Despite
their longer weekly contractual hours, there is a slightly higluenber of overtime hours
worked by East German workers in most of the years. Both diffesenctandard hours and
the amount of overtime work lead to a substantial gap in working hoursageveactual
working time per week in East Germany exceeds the averagemorked by West German
employees by almost 2 hours a week.

When considering unpaid overtime it is important to have a closer lodkeat
subgroups of workers, since it has already been shown by other stutliesphia overtime
is particularly worked by white collar workers (Bauer und Zimnserm 1999). This is
clearly because blue collar workers are more strongly affdstédinding wages and working
hours that result from collective bargaining. The percentage oéwhd blue collar workers
supplying unpaid overtime as well as the amount of unpaid overtime heushawn in
Table 1. As percentage of the total number of employees, about 20 perdenivhite collar
workers in the West work extra hours for free, while this incidesicg to 25 percent in the
East. In both East and West Germany a much lower percentage ofdtllareworkers is
working unpaid hours. However, while this percentage is around 2 percéat Wdst, it is
about 2 percent higher in the East. With regard to the amount of ogetimth blue and
white collar workers from East Germany work more unpaid overtimeshtmumaverage than

their West German counterparts over almost all of the observesl yidw differences seem

% Here, tax does not only refer to direct taxedhogovernment, but also to social security payments
“ All descriptive statistics are weighted using thess-sectional sample weights.
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to be small, but one has to be aware of the fact that without thtoseh®urs the standard

work week is already almost two hours longer in the Eastern part of Germany.

Table 1: Unpaid overtime incidence (in percent) anmebunt of unpaid overtime hours (average weekly$)o

White collar workers Blue collar workers

West Germany East Germany West Germany East Ggrman

Year Incidence Weekly hourtncidence Weekly hours Incidence Weekly houréncidence Weekly hours

1991 20.0 4.92 22.6 4.45 1.2 3.69 11 10.85
1992 18.4 441 21.2 5.62 0.9 5.04 3.6 2.21
1993 21.3 4.79 23.5 5.20 2.0 3.93 3.5 2.45
1994 19.9 541 24.2 5.42 2. 4.24 4.6 2.80
1995 20.3 5.06 23.2 5.51 1.6 2.61 3.7 3.01
1996 21.0 5.33 24.7 5.61 1.2 2.20 4.8 2.89
1997 22.6 5.32 24.5 6.27 0.5 1.67 2.8 3.57
1998 20.3 6.48 19.6 5.90 1.7 3.58 4.1 4.58
1999 20.2 541 23.2 6.38 3.0 4.31 3.5 4.50
2000 17.6 6.71 22.2 5.86 15 4.93 5.0 4.30
2001 211 6.92 23.9 5.54 3.4 3.72 4.4 5.38
2002 21.4 531 17.2 6.25 2.3 4.25 54 8.39
O 20.3 5.51 22.5 5.67 1.8 3.68 3.9 4.58

Source: SOEP, 1991-2002 (own calculations)

Sample: German male and female full-time employags,20-65, civil servants and self-employed person
excluded. The incidence refers to the percentagdl employees, the amount of weekly hours is ayedzon all
workers with unpaid overtime. Data are weighteshgishe cross-sectional sample weights.

4. Theoretical Considerationsand Econometric Analysis

We investigate the investment character of unpaid overtime andssugderward
looking labor supply model. Our explanation is analogue to that of thelisgynleory by
Spence (1973), arguing that even after the hiring process the firmoHa#i information on
the productivity of a worker. This information asymmetry leads tophenomenon that
decisions on promotions, pay rises or layoffs are taken on the badiaratteristics, which
are easier to observe than productivity. Workers know about this de@kiog-process and

might use unpaid extra hours to signal higher productivity. By workingelohgurs and



providing them even for free they might try to decrease the praiyabilibeing laid off in
recessions, when the least productive workers have to leave thé Armequivalent
reasoning is found in rat-race models (Landers, Rebitzer, and Ta9&$), where unequal
outcome in success versus failure provokes a positive relationshipebéitere pay off and
current effort. Our hypothesis is that the risk of losing the job @cbne of the driving forces
of higher labor supply in form of more unpaid overtime hours worked. Therefer@roxy
perceived job insecurity by regional unemployment rates and investigait effect on the
supply of unpaid overtime. Given the much higher unemployment rates irastercpart of
Germany, this hypothesis would help to explain the discrepancy in unpatdnavbetween
the East and the West as reaction to differing unemployment risks.

Since a relatively large proportion of workers report zero overtiogs, we estimate
the effect of the perceived job losing risk on the supply of unpaid owehours by using a
Tobit model (Greene 2000) of the following structure:

OV =0, + % +y/u

regt + ity (1)

whereov, is the latent number of weekly unpaid overtime hours worked by the individtia
time t, x; is a vector of individual and employer characteristics, apg the regional

unemployment rate at that time. is the individual specific effecf7 and yare parameters to
be estimated, ang; denotes the error term which is distributed with mean 0 and varighce

As ov, is a latent variable, it is not observable. What one observes is:

(@)

ov, if ov, >0
oV, = .
0 otherwise

The model will be estimated with two different siieations: a pooled Tobit model and a

random effects Tobit model. In this paper we onhclude unemployment rates by

® One might argue that the firm’s decision to disnife least productive worker is restricted by@eeman
protection against dismissal which regulates bytlzat an employer has to choose the dismissal isutgal
criteria. However, out of workers with similar salccharacteristics, the firm will try to keep th@ra productive
ones.



employment office district, which are more cons@teto be more appropriate to proxy an
individual’'s risk of dismissal, whereas state unkpment rates are additionally used in an

extended version of this paper.

5. Results

The following tables show pooled and random effeEtbit estimates with the
coefficients and marginal effects of the regionamployment rate on unpaid overtime. The
marginal effects are evaluated at the mean of tuependent variables. When unpaid
overtime hours are regressed on the regional ursymgnt rate and other exogenous
variables, the control variables have the expesigds® A strong positive impact on the
probability and amount of unpaid overtime comesmfrthe coefficients on net wage,
education and desired working hours. Furthermdreretis a positive relationship between
holding a temporary job and unpaid overtime, arsh & positive effect of increasing work
experience for male workers. A statistically sigraht negative effect on unpaid overtime
arises from working in the public sector, and frioio tenure.

Table 2 shows pooled Tobit estimations of the amofiminpaid overtime hours with
the district unemployment rate and control varialfier East and West German, male and
female workers, and additionally for white collangoyees. The unemployment coefficient
is positive in all estimations except for the orfes West German women. However, it is
highly statistically significant only in the estitiens for West German males and for East
German females. In all the estimations, a risééndistrict unemployment rate by 1% point is
associated with an increase in the probability twrkwunpaid hours of less than 1%. The

highest marginal effects are found in the estinmatay East German white collar women: An

® The coefficients are not reported here, but aedl@le from the author on request.

" We only show estimates with the unemployment aatke district level, which is expected to be more
appropriate to proxy a worker’s perceived risk ishaissal. Estimates with state unemployment rates a
available in a longer version of the paper.



increase in the district unemployed rate by 1% fpeimtails an overall increase in unpaid
hours of 5.2%, and a 1.6% increase for those whaedoalready unpaid overtime.

Second, a random effects Tobit model is estimatecapture unobserved individual
characteristics, as for example intrinsic diffeeen tastes to unpaid overtime work or to
labor supply in general. Results are shown in Tahlevhich presents estimates with the
district unemployment rate. Using the likelihoodioatest to check the pooled against the
random effects model supports the random effectsitTmodel in all estimations. When
controlling for unobserved heterogeneity of the keos, the sign of the unemployment
coefficient does not change except for East Germean. However, it is statistically
significant at the 1% level only for West Germannmand insignificant for all others. For

West German white collar men the probability takvainpaid overtime resulting from a 1%

Table 2: Pooled Tobit Model: Unpaid Overtime Ingide and Hours with District Unemployment Rates

West sample East sample

Pooled Tobit Marginal effects Pooled Tobit Marginal effects

Coefficient E(Ov) E(OvlOv>0) Pr(Ov>0) Coefficient E(Ov) E(Ov|Ov>0) Pr(Ov>0)

Men

U_District 0.2796 0.0148  0.0392 0.0033 0.0984 0.0054  0.0139 0.0011
(0.0643) (0.1150)

Log-Likelih. -5516.6 3032.8

Observations 9316 4831

Women

U_District -0.1052 -0.0052 -0.0145 -0.0013 0.3580 0.0220  0.0523 0.0052
(0.0892) (0.1061)

Log-Likelih. -2053.0 2169.5

Observations 4328 3763

White collar men

U_District 0.2659 0.0430 0.0533 0.0074 0.2019 0.0525 0.0497 0.0070
(0.0660) (0.1344)

Log-Likelih. -4991.8 -2432.2

Observations 5061 1756

White collar women



U_District -0.1645 -0.0114 -0.0248 -0.0027 0.4247 0.0336 0.0667 0.0075

(0.0873) (0.1146)
Log-Likelih. -1986.0 -2003.6
Observations 3681 3038

Source: SOEP, 1991-2002 (own calculations)

Sample: German full-time employees, age 20-65| serivants and self-employed persons excluded

Note: The regression model is full-specified, ipeledent variables include additional individual gotol characteristics
as well as year dummies.

“significant at the 5% level.significant at the 1% level. Robust standard eriogsarentheses.

For all estimations: Prob>CHki0.0000.

point increase in unemployment rises to 1% in @redom effects Tobit model. While this
change in unemployment implies an overall increasgeekly unpaid overtime hours of
4.7% for this group, the increase is only of 3.286 &ll West German male workers. In
contrast, women and East German male workers dsewh to adjust their unpaid overtime
supply to the perceived unemployment situationaAssult, only partial support is found for
the unemployment-overtime hypothesis. While it seémbe true for West German men that
a higher risk of job loss leads workers to incraasgaid extra hours, the hypothesis does not

seem to hold for East Germans and female workers.

6. Conclusion

The objective of our study is to analyze the digarey in unpaid overtime work
between East and West Germany. Taking the demaiw as given, we focus on the
investment character of unpaid overtime which mightd to the voluntary supply of unpaid
extra hours. The future pay off this study conaaes on is not being laid off, and the higher
the perceived risk of losing the job, which is apgmated by regional unemployment, the
more extra hours a worker is expected to inveshdJdata from the SOEP for the years 1993
to 2002 we find empirical evidence for a positivelationship between the regional
unemployment rate and the supply of unpaid overthmars for male workers in West
Germany, but no statistically significant effect the estimations for women and male

workers in East Germany. The results of the poaled random effects Tobit estimations
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reveal that only for West German male workers uwhpaiertime might be instrumented as a
means to signal productivity as reaction to higaraployment risk. We conclude that the fact
that East Germans work more unpaid hours than West German colleagues seems to be
only partially driven by the much higher unemployrheates in the new states.

A number of extensions to the model are necessaghéck the robustness of the
empirical results and to reveal some more evidemcéhe functioning of unpaid overtime
hours as a signal within firms. First, a worker'srqgeived risk of unemployment can be
approximated by his expectation of losing his jalyariable which is provided by the SOEP
for some years only. Therefore, evidence on thecefdf the subjective risk of dismissal on
the supply of unpaid overtime work can be found.aAsext step, it should be investigated
whether unpaid overtime serves as a signal for biohs of the labor market, i.e. whether the
supply of extra hours is in fact used by firmsaket decisions on dismissals. This requires an

analysis of the effect of unpaid overtime on thieseguent probability of job loss.

Table 3. Random Effects Tobit Model: Unpaid Ovesdimcidence and Hours with District Unemploymentdla

West sample East sample
RE Tobit Marginal effects RE Tobit Marginal effects
Coefficient E(Ov) E(OvlOv>0) Pr(Ov>0) Coefficient E(Ov) E(Ov| Ov>0) Pr (Ov>0)
Men
U_District 0.4361 0.0261  0.0632 0.0051 -0.0082 -0.0005 -0.0012 -0.0001
(0.0845) (0.1576)
Log-Likelih. -5032.9 -2817.3
Observations 9316 4831
Women
U_District -0.1042 -0.0051 -0.0143 -0.0013 0.1778 0.0117  0.0265 0.0026
(0.0856) (0.1416)
Log-Likelih. -2052.0 -2010.6
Observations 4328 3763
White collar men
U_District 0.3978 0.0674 0.0812 0.0100 0.0054 0.0013 0.0013 0.0002
(0.0791) (0.1911)
Log-Likelih. -4543.1
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Observations 5061 1756

White collar women

U_District -0.1608 -0.0110 -0.0242 -0.0027 0.2639 0.0221 0.0422 0.0046
(0.0846) (0.1463)

Log-Likelih. -1982.4

Observations 3681 3038

Source: SOEP, 1991-2002 (own calculations)

Sample: German full-time employees, age 20-65| sérvants and self-employed persons excluded

Note: The regression model is full-specified, ipeledent variables include additional individual goiol characteristics
as well as year dummies.

“significant at the 5% level.significant at the 1% level. For all estimationsot>>Ch#=0.0000.
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