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Introduction

As part of the general movement towards increased flexibility in employment, temporary
agency employment nearly doubled in most European countries in the past decade. In the European Union, the temporary help sector employed 3.3 million agency workers or 1.8 percent
of the EU working population in 2006 (CIETT 2007). Generally, temporary agency employment is characterized by a tripartite relationship whereby a temp worker is employed by a
temp agency, which then hires the worker out under a commercial contract to perform a work
assignment at a user firm. The agency is considered to be the employer, determining issues
such as wages and terms of employment. The user company has the right to assign tasks to the
temp and to supervise his or her work.
The rapid growth of this employment form has raised concerns about working conditions
and the quality of jobs generated in this industry, predominantly about the level of wages (e.g.
Jørgensen 2007). Beside national interest groups and unions, the European Commission sees
the working conditions and remuneration of temps as an important area to regulate. In December 2007, a long-lasting discussion on a draft directive on temporary agency workers was
revived. The central aim of the proponents is to prevent discrimination against agency temps
by guaranteeing equal treatment for temps in terms of pay and working conditions as workers
employed by the user company to do the same job (Eurofound 2007).
Somewhat paradoxically, this has occurred in the absence of any sound empirical evidence.
Empirical research estimating the wage gap between temporary agency workers and regularly
employed workers is still in its infancy. The few empirical studies summarized in Section 2
indicate that most temp workers must indeed accept lower wages compared to workers hired
directly by non-temp firms. There are three reasons why the available evidence should be
treated with caution:
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First, due to the lack of high quality panel data, which often does not allow controlling for
workers’ characteristics and previous employment history, empirical evidence is still preliminary. Second, there is some indication that workers already suffer from a wage decline before
entering into temporary agency employment. As a consequence, studies failing to take preearnings into account will overestimate the wage differentials. Third, the market for temp
workers seems to be highly segmented. Proponents of the “knowledge economy” thesis have
pointed to the growing attractiveness of agencies for highly skilled workers, specifically for
engineers and workers with technical occupations. Whereas the labor market segment for
highly skilled workers is tight, there is an excess supply of workers in the segment for low
skilled jobs. In the tight segment of the labor market, agencies are often left with highly motivated flexible workers who prefer to work flexibly or professionals who can earn more by
working on a flexible basis. These two groups might therefore have the power to bargain
higher wages than the regular labor market provides them with (Forde and Slater 2005,
Houseman et al. 2003). At the same time temp workers in the labor market segment for lowskilled workers may be prepared to buy themselves into a job by accepting lower wages.
Germany is an interesting case to analyze: First, Germany’s temporary help sector experienced considerable growth during the past decade. The share of temporary agency workers
increased from 0.8 percent in 1997 to 2.7 percent in 2007, employing 730 thousand workers
in 2007. Second, there were very few sectoral collective agreements in the temporary help
sector prior to 2003. This has been seen as one reason why the wage gap between temps and
non-temps in Germany is high. As a consequence of a fundamental reform of the law regulating the temporary help sector, nearly all temporary help agencies signed sectoral collective
agreements in 2003. If, as has often been suspected (e.g. Segal and Sullivan 1998), the lack of
bargaining power of the temps is the main reason for the wage gap, then the temp wage penalty should have disappeared or been at least reduced after the reform.
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The paper gives some preliminary answers to the following questions: First, how did wages of temps evolve over time? Second, are wage differentials a result of worker characteristics
or are they occupation-specific? Third, is the wage penalty a result of events in the workers
employment history, i.e. do workers already experience a wage decline before they enter into
temporary agency work, and, closely related, are there stigma effects which can be attributed
to the acceptance of a temporary agency job? Finally, the paper analyses whether the unionization of the sector affected the temp wage gap.
2

Review of the Literature

From a theoretical point of view, the sign of the wage differential attached to temporary agency work is not clear-cut. According to the theory of compensating wage differentials (Rosen
1986), wages of temps should compensate for undesirable job characteristics, like the lack of
representation by unions, lack of coverage by the social security and health system, and often
lack of vacation entitlement. Temporary help jobs are in general of markedly short tenure
(Antoni and Jahn 2008); temps face a higher unemployment risk and have to expect greater
income volatility (Segal and Sullivan 1997). In addition, there is some indication that temps
are more exposed to risk factors than permanent workers (Storrie 2002, Pedersen et al. 2005).
All these unfavorable job characteristics should result in higher wages in the temporary help
industry. Comparable higher wages are also to be expected in tight labor markets, where temporary agency firms should have difficulties to recruit workers. To provide an incentive to
accept a temporary agency job, they need to offer favorable working conditions and higher
remuneration.
On the other hand, there are several arguments justifying why temporary help firms pay
less. First, temporary agency employment has some of the same features as an investment. It
is often argued that employment spells in temporary help agencies increase workers’ human
capital and provide the opportunity to gain work experience. While being on assignment,
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temps can develop labor market contacts that lead to stable employment or at least to longerterm employment with higher remuneration (Jahn 2007, Houseman et al. 2003). The outcome
of these investments in terms of improved future employment and wage prospects accrues
mainly to the worker. Human capital theory therefore would predict that the worker also has
to bear the costs by accepting lower wages while being employed in the temporary agency
industry, where they merely accumulate general human capital (e.g. Becker 1964).
Second, temps may also profit from the placement activity of the labor market intermediary, which decreases their search costs and improves match quality. In a well functioning
labor market, temps must pay a premium for this service. But often temps face credit market
rationing, because they may have been unemployed previously. The wage penalty can be seen
as a compensation for this service (Jahn 2004).
Third, employers may invest less in temp workers’ training or in capital equipment to enhance temp workers’ productivity. As a consequence, their marginal productivity and remuneration may be lower. Fourth, temp workers may be less career-oriented or less motivated.
Therefore, they may invest less in firm-specific human capital and are less productive. Fifth, it
is well known that temps often are employed below their qualification level, which may justify a lower remuneration as well. Finally, as Blank (1998) points out, firms may also pay wages below the productivity of the workers, because they are able to exercise monopsony control
over the wages of workers filling the bottom tier of a two-tier pay structure.
Regarding the size of the earnings after a temp worker left the sector, the theoretical literature also does not provide consensus. In order to attract high ability workers, temporary help
firms might offer a package of free general training instead of paying higher wages. Able
workers are prepared to accept these packages in expectation of wage gains in a later regular
employment relationship. Autor (2001) argues that economies of scale predispose temporary
agency firms to provide up-front general training to their workers to a higher degree than regular firms can do. It may therefore be possible that temps are able to acquire more human cap5

ital than most workers for a given period of time. In addition, while being assigned, temp
workers may be able to gain useful information about the particular occupation they are well
suited for (Segal and Sullivan 1998). Such information and training may be accompanied by
lower wages while working for a temporary help agency, but may result in an increase of
wages in post-temp employment. In addition, firms increasingly use temporary agency employment as a screening device. If the client firm takes over a former temp worker, it is likely
that the worker will receive the same remuneration than a directly hired worker. The reason is
that two-tier wage structures within a firm may create motivational problems associated with
paying similar workers at different rates (Houseman et al. 2003). Alternatively, temp workers
may be stigmatized in the sense that future employers may perceive a previous temporary
help spell as an indicator of lower ability and motivation of the worker. This negative signal
may result in fewer offers and job offers with lower wages than other workers would receive
(Blanchard and Diamond 1994).
To sum up, it appears to be an empirical question whether workers have to accept a wage
penalty during a temp spell and whether they must accept lower wages due to stigma effects
after leaving the temporary help sector.
There are numerous studies for the US providing evidence for a wage gap between temps
and non-temps. Using data from unemployment insurance records of the state of Washington
for the period of 1984 to 1994, Segal and Sullivan (1998) estimate a wage penalty of about 10
percent after controlling for both levels and trends of unobserved characteristics. One drawback of the study is that they could not control for worker characteristics or the occupation of
the worker. Segal and Sullivan (1998) explain one part of the wage gap by pre-temp earnings:
The relative wage of temps already declined before they accept a job in the temporary help
sector. In addition, they provide evidence that workers may accept a temp job because it
opens possibilities to find a subsequent job match with the same wages as non-temps. One
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quarter after leaving the temp help industry, the wage gap is still about five percent. The wage
disadvantage disappears entirely after five quarters.1
However, Autor and Houseman (2005), using a random assignment of TANF recipients,
cannot confirm that temp workers’ remuneration increases after the temps have left the temporary help sector. In contrast to these results, Heinrich et al. (2008) provide evidence for
welfare to work recipients that temporary help workers fare better in terms of earnings and
earnings growth after leaving the temporary help sector and that their income is associated
with better outcomes than not working at all. Using the Longitudinal Employer Household
Dynamics program of the U.S. Census Bureau, Andersson et al. (2007) estimate the impact of
temporary agency employment on subsequent outcomes for five states for the late 1990s.
Temps suffer from lower earnings than other workers while working for a temporary help
agency. Furthermore they confirm earlier findings that temporary help workers can considerably improve their income in a subsequent job, if they find stable employment outside the
sector.
Cohen and Haberfeld (1993) estimate lower returns to human capital investments for Israeli temporary help workers in some occupations, but not in others. They report an average
wage gap of 8 percent in 1983. However, temps working as typists and bookkeepers have a
wage advantage of about nine and 15 percent, respectively. By contrast, temps working as
clerks and keypunch operators had to accept a wage penalty of 32 and 16 percent.
The evidence for European Countries is rather mixed. Forde and Slater (2005) report an
average wage gap of nine percent for the British temporary help service sector in 2000 after
controlling for occupation, worker and job characteristics. Male temporary help agency workers are paid 11 percent less and female temp workers are paid six percent less than equivalent
permanent workers.
1

In an earlier study, Segal and Sullivan (1997) report an average wage gap of 3 percent for temps and workers working for
professional employer organizations. Because the data set used suffers from severe misreporting, the study is not discussed in greater detail. See Dey et al. (2006) for further information about identifying temps in US data sets and risks of
misreporting.
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Portuguese temps have to accept a wage differential of about two percent during 1995 to
2000 (Böheim and Cardoso 2007). The wage gaps differ markedly among labor market
groups. Younger workers earn between one and four percent more than comparable permanent workers, whereas prime age men have to accept five percent lower wages. The remuneration of the latter group deteriorates by three percent before they enter into the sector. Stigma
effects after accepting a temp job cannot be proved for young workers; but there is some evidence that prime age workers experience a slower wage progression after leaving the temporary help industry.
Apart from some studies reporting descriptive wage differentials in Germany, there are two
studies for Germany estimating the wage penalty for temps. Based on data from a mediumsized company in the service sector, a recent study by Oberst et al. (2007) estimates a wage
gap of 29 percent for temp workers for 2005. The results are only a rough indicator for the
wage gap temp workers have to accept. Among the 500 employees, only 43 employees were
employed as temps. Lack of information precludes controlling for occupation, tenure or the
employment history of the temp workers. Based on the IAB Employment sample (IABS),
Kvasnicka and Werwatz (2002) estimate wage differentials and pre and post-earnings for
temporary help workers for Western Germany for the period 1980 to 1990. The authors find a
17 percent wage gap for men and 19 percent for women. The authors do not estimate occupation specific wage gaps, but differentiate between the formal contractual status of the worker.
Male “blue-collar” workers have to accept the highest wage penalty (24 percent), whereas
male “white-collar” workers accept a 9 percent lower wage. In addition, Kvasnicka and Werwatz (2002) estimate pre-earnings of temps before entering the temporary help sector. They
find that temp workers already suffer from a wage decline before entering temporary help
employment. After taking the most recent pre-earnings of temps into account, the estimated
wage gap reduces to 12 percent for men and 10 percent to women.
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This paper follows the methodological approach of the displacement literature (e.g. Jacobsen et al. 2003, Sullivan and von Wachter 2007) in estimating pre and post-earnings of workers after an unfavorable event has taken place. Compared to the most closely related study of
Kvasnicka and Werwatz (2002), the present paper differs in several respects. First, it estimates the wage gap for temp workers after the regulations on temporary agency employment
were relaxed significantly.
Second, the paper takes a closer look on the wage gaps of Eastern German workers, which
differs from the wage gaps of Western German workers. Third, numerous researchers presume that temps earn lower wages because they are less motivated and career-oriented. This
paper takes career-orientation into account by controlling for the workers’ employment history of the past five years, in addition to socio-demographic and job characteristics.
Moreover, this paper sheds light on two further questions: First, does the wage differential
vary according to occupation and the tightness of the skill-specific labor market? It is to be
expected that temp workers specialized in the tight segment of the market have to accept lower wage gaps compared to less skilled workers accepting temporary agency jobs to buy themselves into the labor market.
Second, it is often argued that the lack of bargaining power of temps is one factor why
temps may not be able to capture compensation for higher flexibility. Unions were virtually
nonexistent in the temporary help service sector in Germany prior to 2002. As a consequence
of the recent reform of the law regulating temporary agency employment, wages in the temporary help sector were subject to collective bargaining between unions and employer associations. The change of law gave agencies a high incentive to pay their workers according to a
collective agreement. This policy change can be seen as a quasi experiment. Because only
temporary agency workers were affected by this reform, it is feasible to evaluate whether lack
of bargaining power is one decisive factor for the high temp wage differentials in Germany.
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3

The German Temporary Help Sector

In Germany, temporary agency employment is regulated by national legal statutes. The socalled “Labor Placement Act” governs this sector, with specific regulations applying only to
temporary help agencies. As in many European countries, the law in Germany prohibits temp
workers from replacing workers on strike and prohibits temp work in the construction sector
(Arrowsmith 2006). German temporary help agencies are obliged to apply to the Federal Employment Agency for authorization to operate. The temporary help industry is made up primarily of small and medium-sized companies. In 2007, nearly three out of four agencies were
small firms with less than fifty employees. In this respect, the German temporary help industry does not differ from those in other countries (CIETT 2002). Large temporary help agencies place mainly unskilled and seasonal workers. Some smaller agencies specialize in particular industry sectors and market niches that require university graduates. Many of these are
skilled workers in information and communication technology and engineers who are assigned to large-scale projects with a limited time horizon.
Since the Labor Placement Act came into effect in 1972, it has been amended several
times.2 In April 1997, a new regulation of the temporary help service sector took effect, which
consisted of three parts: First, the maximum period of assignment, which determines how
long a temp may be assigned to a user firm without interruption, was extended from 9 to 12
months. Second, temporary help agencies were allowed to conclude fixed-term contracts. A
fixed-term contract could be prolonged three times until total employment duration added up
to 24 months. Third, the reform relaxed the synchronization ban in the sense that an agency
was now allowed to conclude an employment contract for the duration of the first assignment.3
2
3

This section concentrates only on the regulations after 1997. A detailed description of the reforms of the law regulating
temporary agency employment since the 1980s can be found in Antoni and Jahn (2008).
In 2002, the maximum period of assignment was extended from 12 to 24 months. In addition, this reform applied the
principle of equal treatment starting in the 13th month of an assignment. Given that most placements last less than six
months, it is likely that this reform never had any practical effect (Antoni and Jahn 2008, Bellmann et al. 2003).
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The most recent reform in 2003 was intended to strengthen the rights of temporary help
workers by applying the principle of equal pay starting with the first day of an assignment.
The new law allows deviation from the principle of equal treatment, if the agency applies the
conditions stipulated in a sectoral collective agreement to all its temp workers. As a consequence, wage gaps between temps and the permanent staff of a user firm are permissible, if
the wages established in the user firm’s collective agreement are higher than those in the temp
industry’s collective agreement. In addition, by signing a collective agreement, the agency can
free itself from all other regulations. As a consequence, numerous collective agreements were
concluded in anticipation of this legal reform. The sector had very few collective agreements
prior to 2002. By the end of 2003, nearly 97 percent of all temporary help agencies paid their
temps according to a sectoral collective agreement. Consequently, the principle of equal
treatment and all other regulations have lost any practical meaning for the temporary help
industry. As mentioned in the introduction, this sudden “unionization” of this sector should
have had an effect on the size of the wages of temp workers, a question which is addressed in
Section 5.3.
4
4.1

Data Set and Descriptive Evidence
Data

The empirical part of the paper uses the IAB Sample (IABS), a two percent random sample of
all German employees registered with the social security system covering the period 19752004. The IABS provides information on socio-economic and job characteristics at the individual level. Supplementary information on unemployment benefit recipients is added to the
sample. Being of administrative nature, the IABS provides accurate longitudinal information
on the workers employment and unemployment histories. Reported wages are used to calculate social security contributions of the employers and are highly reliable. Thanks to its large

11

size and the reliability of the wage information, the IABS is well suited for the analysis of
wage differentials.4
Nevertheless, the IABS has also some limitations for the purpose of this study: First, employment spells in temporary help agencies are identified by an industry classification code.
This implies first that no information is available on the client firm where the worker is actually assigned. Second, temporary agency workers cannot be distinguished from agencies’
permanent administrative staff, which accounted for about five to seven percent of agency
employees in 2003, depending on the size of the firm (Jahn and Wolf 2005).
Second, civil servants and self-employed workers do not contribute to the social security
system and are therefore not covered by the sample. This shortcoming should not affect the
results, as temps are usually not hired to perform tasks done by civil servants. There is also no
indication that, compared to other workers, temps leaving or entering the sector have been or
will be disproportionally self-employed after entering or leaving the sector.
Third, since gross wages can only be observed up to the social security contribution ceiling, about three percent of the employment spells are right-censored. This may affect the estimates in the highly-skilled segments of the labor market. We therefore use imputed wages
above the social security contribution ceiling using a heteroscedastic single imputation approach specifically developed for the IABS data set by Büttner and Rässler (2008). All wages
are deflated by the CPI (base year 2000).
Third, the dataset reports gross daily wages and does not provide information on the hours
worked. We therefore exclude part-time employees, marginal employees, interns and homeworkers from the sample, since the wage information is not accurate for these groups. For the
same reason, we exclude workers with wages below the social security contribution threshold.
In contrast to the USA and some other European countries, temporary help jobs in Germany

4

For the period 1992 to 2004, it records more than 10 million employment spells and nearly 2 million benefit spells. To
reduce computational burden we have drawn a 0.5% random sample of all workers.
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are rarely second or part-time jobs. Therefore, we do not expect that the exclusion of these
workers affects the results.
Fourth, trainees are excluded as they belong to the agency staff and are not assigned to user
firms. Fifth, the analysis is restricted to employees between the ages of 17 and 60. The first
reason is that we want to exclude students working during the summer break. Second, the
statutory retirement age for females is the age of 60, for males 65. Sixth, following Brücker
and Jahn (2008), we coded ethnic German immigrants as foreigners, because their human
capital and employment history may be closer to that of foreigners.
The information on education is provided by the employers in the IABS. This means that
information on education levels is missing for about 17 percent of the individuals. Temps are
slightly disproportionally affected by missing information on education levels. We therefore
imputed the missing information on education by employing the procedure developed by Fitzenberger et al. (2005) for an earlier version of the IABS. In a first step, spells with valid and
invalid educational information are identified by classifying the reliability of employers' reporting behavior. In subsequent steps, only valid educational information is used for extrapolation. This procedure allows us to correct inconsistent education information on individuals
over time as well. After applying this imputation procedure, we had to drop only 1.5 percent
of the individuals due to missing or inconsistent information on education.
Finally, we restrict the analysis to the period 1992 to 2004. There are two reasons for this
decision: First, Eastern Germany is only included in the data-set after 1991. We use the information for the period 1992 to 1996 to control for the employment history of the workers of
the previous five years. This allows us to estimate wage gaps for the period 1997 to 2004. The
period for estimating the wage differentials was also chosen with respect to the fundamental
reform of the law regulating temporary agency work in 1997 (see Section 3).
To estimate the wage differentials we constructed a quarterly panel data set. To build the
workers’ employment history, we took advantage of the daily spell structure of the dataset.
13

4.2

Definition of Variables and Descriptive Evidence

The dependent variable is the real log gross wage of the workers. To identify the wage differentials, we include a dummy variable, which takes on the value 1, if a worker is employed at
a temporary help agency, and zero otherwise. In addition, we control for individual and firm
characteristics as well as for macroeconomic variables.
Three socio-demographic variables are available: Sex, age, age squared, and nationality.
To measure the skill level of temporary help workers, we use six educational variables: secondary degree without vocational training, secondary degree with vocational training, high
school degree without vocational training, high school degree with vocational training (reference category), polytechnic and university degree.
Although our data set provides rich information at the individual level, we have to assume
unobserved heterogeneity influencing the wage level, for example with regard to career orientation and social skills. We use previous employment history as a proxy for these characteristics by including the following categories: Previously registered as unemployed, employed in
temporary agency work, and otherwise employed (base category). Individuals without previous information for more than 30 days before starting a new job are coded as previously
outside the labor force. In addition, we controlled for the duration of the previous labor market status by constructing three classes: 0 to 6 months (base category), 6 to 12 months, and
more than 12 months. The data set also allows differentiating whether the worker received
previously unemployment benefits, maintenance allowance (reference category) or unemployment assistance. In addition, we controlled for the employment duration of the current job
in weeks, employment duration in the current job squared in weeks, the aggregated employment duration in weeks during the past five years, the number of jobs and temp jobs held during the past five years.
The IABS provides detailed information on the predominant occupation of the worker,
which is used as an indicator of the industry to which the worker is assigned. Because the
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tasks of temps may vary between assignments, we use a broad classification and differentiate
between six occupational groups: The first are the technical occupations with highly skilled
workers (engineers, mathematicians, and chemists), the second are service occupations, and
the third are clerical occupations. In addition, we divide the manufacturing occupations into
three variables because of evidence that particularly the German metal industry (e.g., automobile and aircraft industry) uses temps to circumvent the high wages agreed upon in collective
bargaining. We therefore first pool all typical occupations in the metal industry in the dummy
variable “manufacturing occupations in the metal industry,” our fourth group. Then we aggregate laborers without a specific occupation, but belonging to the manufacturing occupations
as well, in a separate dummy variable, the fifth group. The sixth group “other manufacturing
occupations”, the base category, includes all remaining workers.
To account for heterogeneity among the agencies, we included five firm size classes. The
largest class, firms with more than 500 employees, acts as the reference category: The capability of an agency to deal with short-term demand shocks depends on the number of its client
firms and on the extent of diversification between the clients’ economic sectors. Thus, there
will likely be a positive correlation between firm size and wages in the respective firm.
We also include three variables that capture the percentage of temp agency employees with
a university degree, with no vocational training and with vocational training (base category).
As mentioned in Section 3, some agencies specialize in providing highly skilled temps for
sophisticated tasks. The fraction of university graduates serves as a proxy for the probability
of being employed in such a specialized agency. The use of this variable is based on the hypothesis that workers employed in these agencies are more likely to obtain assignments that
match their qualifications. As a consequence, we expect that the wage gaps of workers in
these firms are lower.
As macroeconomic variables, we use, first, the real annual growth rate of GDP, because
the demand for temporary agency workers varies with the economic cycle; second, 12 dummy
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variables at the regional level indicating the tightness of the regional labor market; and third,
three variables indicating whether a worker works in an metropolitan, an urban or rural area.5
[Table 1 about here]
Table 1 provides some descriptive statistics on selected variables. In our analysis we are
able to include 3,439,211 spells, among them 158,386 temporary agency work spells, and
187,133 workers; 33,353 workers worked as a temporary help worker at least once during the
period 1997-2004. Table 1 shows that temporary help workers on average earn less than regular workers. The average daily real gross wage of temp workers is 50 Euros during the observation period, the average wage for regular workers 87 Euros.
Most temporary help workers are male (76 percent), which is true for our entire observation period. Compared to the share of non-German workers in overall employment, which
amounts to 10 percent, foreigners are overrepresented in temporary agency jobs at 21 percent.
The average age of temp workers (35 years) is lower than in the comparison group (39 years).
Workers without vocational training are overrepresented in temporary agency employment
(20 percent), compared to their share in regular employment (10 percent).
About two thirds of all temps are employed in manufacturing or as laborers. In contrast to
most European countries, service jobs and clerical occupations do not play an important role
in the German temporary help sector. One out of four temp workers and one out of five regular workers had previously been out of the labor force and therefore appeared to have only a
loose attachment to the labor market. About 40 percent of the temp workers were previously
unemployed, whereas only 15 percent of the non-temps experienced an unemployment spell
before they accepted their current job. More than 60 percent of the regular employed workers
had been regularly employed before their current job, which is true of only about 20 percent
of the temp workers.

5

A description of the estimated index of regional labor market tightness can be found in Blien et al. (2006).
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5

Empirical Strategy and Estimation Results

5.1

Wage Gap of Temporary Help Workers

Depending on the data at hand, different evaluation strategies can be thought of (Heckman et
al. 1999, 2005). Given that rich administrative data are available, approaches relying on the
selection of observables assumption, like the matching model, and regression techniques are
to be considered. Missing information about most common variables measuring the household
context, like marriage status and number of children living in the household, makes it quite
impossible to justify a matching approach. Instead, we use a fixed effects model, which is
commonly used to estimate wage differentials for different labor market groups (Heckman et
al. 2005). The main advantage of the fixed effects estimator for our purpose is that it allows
for self-selection into temporary agency employment based on the time-invariant component
of the unobservables, and it does not require strong distributional assumptions (Wooldridge
2002).
In order to get a first approximation of the average wage gap in temporary help employment, we estimate the following simple regression model:
(1)

wit = α 0 + τ t + βDit + λz it + ε it ,

where wit is the log of the real wage for worker i in quarter t . The τ t ’s are the coefficients of
a set of dummy variables for each quarter in the sample period that capture the general time
pattern of earnings in the economy, Dit is a dummy variable that is one when the worker is
employed by a temporary help agency firm and zero otherwise, and β is the impact of temp
work. z it is a set of quarterly interaction terms for temporary agency work and ε it is the error
term with the usual properties. We estimate the parameters of (1) by least squares. This model
estimates the difference in mean wages between temps and regular workers.
[Figure 1 about here]
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Figure 1 displays the average wage differential for temporary help workers in Eastern and
Western Germany in percent. The first striking result is that the wage differential exhibits a
downward trend during the entire observation period, starting with 35 percent in 1997 and
increasing up to 42 percent in 2004. This result confirms earlier findings by Kvasnicka and
Werwatz (2002), who found a widening wage gap for the period 1980-1990 as well.
First of all, the rising wage gap is a consequence of a real wage increase for regular workers of about seven percent during the observation period and second of a real wage loss for the
temporary agency workers of about 10 percent.
Second, the wage differential for Eastern Germany is considerably lower than that for
Western Germany. This difference may be a result of two facts: The general remuneration of
East German workers is still considerably below that of West German workers.6 At the same
time, the reservation wage at which a worker is willing to accept a job is set by unemployment benefits and unemployment assistance. In order to attract workers, the temporary help
agency sector has to pay a wage that is equal to or above the reservation wage. With respect to
this bottom line, it seems that the temporary help service sector could not lower the temp
wages in East Germany further. Figure A1 and A2 which show the development of the average and median wages in Western and Eastern Germany seem to confirm this hypothesis.
A second explanation may be that, as a result of the higher unemployment rate in Eastern
Germany, workers may be more willing to accept temporary agency jobs which occupational
requirements are far below the present human capital of the worker doing the job. In this case,
their productivity will on average be higher compared to West German temps.
Third, during the observation period, which covers roughly one business cycle, there is no
cyclical but a strong seasonal pattern visible. Finally, as pointed out earlier, we would have
expected that the wage gap decreases after 2003 as a consequence of the unionization of the
6

The considerable wage differential of about 30 percent between Eastern and Western Germany is usually explained by
the huge excess of labor supply in Eastern Germany, the lower productivity of workers who stayed in Eastern Germany
after reunification, and the fact that most firms in Eastern Germany do not pay according to collective agreements.
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temporary help service sector. The descriptive results in Figure 1 do not confirm this expectation.
To get a more detailed picture, we include individual worker characteristics in an OLS
model, specifically age, age squared, education, regional dummies, the BIP growth rate, firm
size and a set of time dummies. To this specification, we add stepwise the occupation of the
workers and the previous employment history as described in Section 4.1. As pointed out earlier, the inclusion of the occupation and the employment career variables may be important to
get a more precise estimation of the wage penalty temp workers have to accept. Equation (1)
is modified to:
(2)

wit = α 0 + τ t + β Dit + γxit + ε it

The vector xit consists of the observed worker and job characteristics as well as the occupation and the employment history of the worker.
It is well known that participation in the temporary help sector is not random. Temps rather
differ from regular workers in numerous dimensions. In a next step, we take advantage of the
longitudinal nature of the dataset by including worker specific dummies. By this, timeinvariant differences in the characteristics of workers can be controlled for. In this case, the
specification of the model changes to
(3)

wit = α 0 + τ t + α i + β Dit + γxit + ε it ,

which differs from (2) by the inclusion of a constant for each worker. The fixed-effect, α i ,
summarizes the impact of permanent differences among workers in unobserved characteristics.
The results of this stepwise procedure summarized in Table 2 confirm our descriptive evidence that the wage gap in Western Germany is larger than the wage disadvantage in Eastern
19

Germany. Male temp workers have to accept a higher wage penalty than female workers. In
addition, Table 2 documents that the inclusion of the occupation dummies only slightly reduces the wage gap. After we added the recent employment career to the set of controls the
estimated wage gap in all estimations declines by roughly nine percent. This result documents, that every estimation of wage differentials for temp workers failing to include the employment history may overestimate the true wage gap. In addition, model (3) in Table 2 reveals that the wage disadvantage for temps is rather high, even after controlling for observable
worker characteristics and that it differs between male and female workers. Whereas male
workers have to accept 22 percent lower wages, female workers must accept a wage penalty
of 17 percent. The finding that female temps have to accept a lower wage penalty than men
also remains stable after we divided the sample into Eastern and Western Germany. The reason may be that women, who only represent the minority among temp workers, more frequently work as clerks. It is likely that their human capital matches the requirement of the
temp job at hand more often. Nevertheless, in light of the existing international empirical evidence, summarized in Section 2, the German temp wage gap of 14 to 24 percent estimated so
far is very high and is not in line with the standard model of compensating wage differentials.
[Table 2 about here]
The last specification (model 4) in Table 2, which controls for unobserved heterogeneity,
further reduces the wage differentials for all workers to 20 percent, but the effect is not very
pronounced compared to the previous OLS specification.7 It seems that including the employment career of the worker captures a large part of the heterogeneity between temp workers and non-temp workers. Nevertheless, the estimate of rho suggests in all cases that almost
all variation in the log wages is related to individual differences. The F test indicates that

7

The stata command xttest3 is used to calculate a modified Wald statistic for group-wise heteroscedasticity in the residuals
of a fixed effect regression model (Greene 2003, p. 328). The null hypothesis that there is group-wise heteroscedasticity
present can be rejected at the one percent level.
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there are significant individual effects, implying that pooled OLS would be inappropriate.
Therefore, we only discuss the results from the fixed effects estimations here.
The individual constant term in a fixed effects panel regression model usually measures
unobserved heterogeneity, such as social skills and the motivation of the workers. Temp jobs
in Germany are of exceedingly short duration (Antoni and Jahn 2008). It is plausible to assume that temp workers are usually less motivated, they are less linked to their employer and
they presumably invest less in firm-specific human capital. In addition, the motivation to accept a temp job may not be to build up a long-lasting employer-employee relationship; instead, there is evidence for Germany that some temporary agency workers indeed favor temp
jobs because of their inherent flexibility and reduced expectation of commitment to the employer (CIETT 2002).
Surprisingly, in the case of female temporary help workers the wage differential increases
after individual fixed effects are included in the estimation, indicating that female temp workers are more motivated than their non-temp counterparts. Why should they be higher motivated? Female temps more often accept a temp job after an interruption in their employment
career, e.g. in order to raise children. After such a break, it is often difficult for women to reenter into the labor market. It may be plausible that they more often accept a temp job as a
stepping stone into regular employment compared to men. Therefore, women may work harder and invest more in firm-specific human capital than male temp workers hoping that the
temp firm will be willing to offer them a follow-up job or to be taken over by the client firm.
[Table 3 about here]
Some groups tend to fare differently in the labor market. Table 3 reports wage gaps for different worker characteristics and the size of the local labor market. The results indicate that
temp workers below the age of 20 earn 14 percent less than their full-time regular counterparts. Compared to the wage differential of the full sample, it is considerably lower. The same
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holds for workers which are older than 55 years. To investigate whether the wage gap varies
between education, we summarized the six educational groups into three groups: without vocational training, with vocational training and with a university or polytechnic degree. It
seems that the wage gap does only slightly vary between the education groups.
In addition, Table 3 reveals that the wage gap depends on the size of the local labor market. Temporary help firms are traditionally operating in large metropolitan areas. Recently,
there has been a suburbanization process taking place (Jahn and Wolf 2005). Agencies in rural
areas are usually smaller in size and serve only few clients, which frequently demand a larger
set of temp workers. Table 3 shows that temporary help firms located in large metropolitan
areas pay their workers less than agencies in rural areas. There, the wage penalty is only about
16 percent. One reason for this difference could be that social networks are more important in
rural areas. Workers living in the countryside are better informed about the wages comparable
regular workers receive. Therefore it may be more difficult for temporary help agencies to
execute their monopsony power. Once it is evident that an agency pays considerably lower
wages, it will have difficulties to find workers willing to work for them.
[Table 4 about here]
Table 4 presents the wage differentials according to the previous labor force status. One
would expect that workers who were employed before entering the temporary help sector
must accept the lowest wage penalty. Lower wage disadvantages for workers with a previous
experience in temporary help employment would be plausible as well. Both groups have been
directly employed before they entered the current temporary help job and should posses more
marketable human capital compared to workers coming from unemployment or out of the
labor force. These surmises are not confirmed by Table 4. On the contrary, workers with a
previous temp experience must accept the highest wage disadvantage. One possible explanation could be that having a previous temp job acts as a stigma effect.
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Compared to temporary help workers who received unemployment assistance, previous
unemployment benefit recipients must accept a higher wage differential. One explanation
could be that these workers have a lower reservation wage for the following reasons. In order
to receive unemployment assistance the worker has to prove that he or she is indeed needy.
Once workers have passed the means test they receive unemployment assistance without time
limitation. By contrast, unemployment benefits are paid for a limited period. After the eligibility has ended the worker must pass the means test. If a second person in the household is
employed it is not very likely that the application for unemployment assistance will be successful. Therefore, workers who received unemployment benefits may have a higher pressure
to accept a job compared to workers who already past the means test and they will be prepared to accept lower paid jobs.
[Table 5 about here]
Table 5 presents the wage gaps differentiated according to the size of the firms and occupation. It is a well known stylized fact that the remuneration increases with the size of the
firm. This is also the case in our fixed effects estimation for all workers. Contrary to this
common wisdom, the remuneration in the temporary help service sector decreases markedly
with firm size. Whereas temps working in small agencies (below 50 employees) have to accept a wage penalty of about 15 percent, the wage differential increases to about 26 percent
for workers in large firms (over 500 employees). One reason might be that large temp firms
are more prone to offer general training before sending their workers to a client firm. At least
one part of this investment may be covered by the lower wage of the workers (see Section 2).
There is some anecdotal evidence that large temporary agency firms indeed provide more
training to their workers than their smaller counterparts do. In addition, social norms and values, like “fairness” considerations, may be more important in small agencies when it comes to
bargaining over the wage. Finally, as pointed out in Section 3, smaller agencies are more of23

ten specialized in small market niches. This specialization may allow them to pay higher wages than larger agencies can pay, which probably face more competition. The higher wage penalty in large firms may also be caused by the fact that they can exercise their monopsony
power more easily.
In Germany, one of the huge demanders of temporary agency workers is the metal sector,
particularly the automobile, aeronautical and shipping industry. They usually need workers
trained in metal occupations. In addition, it is said that these industries use temp workers not
only to increase flexibility, but also to circumvent the high wages agreed in collective agreements. This motive may be most important in the metal industry, because the metal unions
play a pioneering role in Germany when it comes to collective bargaining. According to this
argument, the client firms’ motivation to employ temp workers is mainly driven by the desire
to use temp workers as a cost-cutting instrument. Table 5 does not provide any evidence that
workers in the metal industry have to accept a higher wage penalty than temps working in
other occupations.
In the introduction, the “knowledge argument” was stressed according to which some temp
workers exercise highly specific tasks. These workers prefer to work as temps in order to increase their remuneration by working on a flexible basis. The results in Table 5 confirm that
the wage gap for technicians is considerably lower compared to the average. Nevertheless, the
wage gap is still large at 11 percent and cannot support the argument that employees work as
technicians at temporary agency firms in order to increase their remuneration.
5.2

Pre- and Post-earnings

As is already evident from Table 1, temp workers often accept a temporary job after some
interruption in their employment career. About 66 percent of all temps received previously
unemployment benefits or have previously been out of the labor force. Even though we con-
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trolled for the employment history of the past five years, such events may be associated with
reductions in wages that would reflect circumstances that lead them to accept a temp job.
In this section, the paper follows Jacobsen et al. (1993) and Sullivan and von Wachter
(2007) by taking into account pre- and post-earnings of the temps. To do so, we construct a
set of dummy variables representing quarters before or after a spell in temporary agency
work, respectively.

(4)

w it = α 0 + τ t + α i +

12

∑ β k Ditk + γx it + ε it .

k ≥ −12

If quarter t is k quarters after the temp spell, then k > 0 ; k < 0 in quarter before the temp
spell started. β k is the effect of temp employment on worker’s earnings k quarters preceding
or following its occurrence. To avoid any distorting effect of earlier temp spells on wages, we
include only workers without temp spells two years before the observation period starts and
who had only one temp episode, defined as the sequence of consecutive quarters in which a
worker holds a temp job.
In addition, we exclude workers who held a temp job during the period 2003 to 2004 from
our analysis for two reasons: First, to insure that the wages are not affected by a temp spell
right after 2004, which cannot be observed yet in our dataset but will affect the wages in 2004
and 2003. Second, we want to exclude effects on earnings as a consequence of the reform in
2003. We allow k to range between -12 and 12, implicitly assuming that β k = 0 more than 12
quarters removed from the temp spell.8
[Figure 2 about here]
Figure 2 and Table 6 document that, compared to the fixed effects specification (4) in Table 2, the estimated wage gap is slightly higher in magnitude after we limited the sample as
8

As a robustness check, we let range |k| between eight and 16 quarters. In addition, we run the estimations including only
workers who had observations for the entire observation period. It turns out that the results are still robust.
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described above. The only exception is Eastern Germany, where it increased markedly from
16 percent to 20 percent. Furthermore, Figure 2 shows that temp workers indeed suffer from a
wage decline already before entering the temporary help service sector. Six quarters before
entering the sector, workers had to accept a wage gap of between one and six percent. The
wage differential increases up to seven percent for female workers one quarter before entering
the temporary help service sector.
After successfully leaving a temp job for a permanent position, the wage gap decreases and
amounts only to between one percent for male West German temps and four percent for female temp workers. Two quarters after leaving the sector, nearly all former temps caught up
and do not have to accept lower earnings than their permanent counterparts (see Table 6). Of
course, these figures only hold for a subset of the temp population, namely the temp workers
who have found a permanent position after leaving the temporary help service sector. In our
dataset on average only 25% of the temp workers found a regular employment after leaving
the temporary help sector.
[Table 6 about here]
Regarding the lower pre-temp earnings, the results are in line with the existing literature.
But the results differ regarding the size of the wage penalty. Segal and Sullivan (1998) find a
wage penalty of about two percent four quarters before entering the temporary help service
sector, Böheim and Cardoso (2007) report a four percent wage penalty and Kvasnicka and
Werwatz (2002) estimate a wage decline of nine percent for male workers and 14 percent for
female workers.
Regarding the post-temp earnings, our results are more in line with Segal and Sullivan
(1998). American temp workers need eight quarters to catch up. Portuguese workers still must
accept a wage penalty of two percent two years after leaving the temp sector (Böheim and
Cardoso 2007). According to Kvasnicka and Werwatz (2002), German temp workers already
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catch up one year after the last temp job has ended. The difference between our result and the
latter study is that the latter only allowed one temp spell during their observation period and
that the study used a yearly panel data set, while in this study the temp episode also includes
consecutive temp spells, as long as the temp episode is not interrupted by unemployment or a
period of permanent employment.
The marked decline of temp wages one period before entering the temporary help sector
indicates that the earning potential of temps at the time they enter into the sector is lower
compared to that of their non-temp counterparts. Therefore, the estimated wage differentials
reported in Tables 2 to 5 may only be seen as an upper limit for the true wage gap. Unfortunately the counterfactual, i.e. the earning potential of temps not working as temps, is not observable. Instead, we take the earnings of temps one year before entering the sector as an approximation. After taking the pre-earnings potential into account, the last column in Table 6
shows that the wage differentials decline to 16 percent for Female temps and 18 percent for
East German temps.
5.3

The Effect of Collective Agreements in the Temporary Help Sector

In a last step, we test whether the recent reform at the beginning of 2003 had an effect on the
remuneration of temps. Within the individual fixed effects framework, we are able to estimate
the causal effect of the reform on the wage differential for temps by means of a difference-indifference specification. To do so, we include a time dummy for the reform period and an
interaction term for the reform dummy with the temp indicator. During the year 2003, temporary help agencies could choose between using the old regulatory framework or applying collective agreements. We therefore excluded the year 2003 for our estimations. The parameter
estimates of the interactions of the reform and the time dummy indicate whether there is a
causal effect of the reform on the wage gap.
[Table 7 about here]
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Table 7 first of all shows that real wages decreased about two percent for the entire economy after 2003. The wage decline was much more pronounced for temp workers than for
regular workers. In addition, temps had to accept a drop in earnings of about five percent.
Table 7 furthermore documents, that this result is also stable, if we divide the data-set according to East and West German temps and female and male temps. The only exemptions are
East German female temps. They could realize a wage increase of 2.5 percent.
Contrary to the expectation, the results indicate that the collective agreements in the temporary help sector could not bring a halt to the widening wage gap between temp workers and
non-temp workers. On the contrary, it seems that the new legislation was used by the temporary help service sector to decrease wages further. A second explanation could be that parallel
to the reform of the law covering the temporary help sector a huge bundle of other legislations
came into effect. The so called “Hartz-Reforms” put notably pressure on unemployment assistance recipients which had to prove their search effort. Anecdotal evidence reports that after
these reforms temporary help agencies experienced a considerable increase in application
from workers receiving unemployment assistance.
Nevertheless, collective agreements often impose work rules, such as breaks after a predefined period of continuous work at the assembly line, number of vacation days, paid overtime,
pension benefits or minimum training requirements, which was also the case after collective
agreements were introduced in the German temporary help service sector. These benefits
usually increase the quasi-fixed costs of labor and can be seen as non-wage benefits for
temps. The data at hand do not provide any information of that kind. Therefore, one should be
cautious in concluding that the reform worsened the general working conditions of the temps.

6

Conclusions

As in most European countries, in Germany temporary agency employment experienced a
considerable growth during the past decade. Recent statistics indicate that nearly three percent
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of the dependent workforce is working in the temporary help sector. The reasons for this shift
away from permanent positions are unclear, but it seems that user firms increasingly enjoy the
flexibility to modify their workforce, if in need. Accepting a temporary agency job can be
rewarding, as temps can explore different types of jobs, often with a reduced expectation of
commitment to the employer. Temp jobs may also be helpful to bridge gaps between two
permanent jobs, and they even may be a stepping stone into regular employment for some
temps. This is the bright side of temporary agency work. But there is a shady side as well.
It is well known that temp workers generally do not enjoy the same working conditions,
wages and benefits as their regular full-time counterparts. In fact, the study has shown that
this part of the labor force earns less than regular full-time employees. The raw figures suggest that agency workers receive only about 60 percent of the wage compared to their regular
counterparts. Much of this difference may be accounted for by variation in the composition of
temps and regular workers with respect to age, skills, occupation and other factors related to
wage outcomes. To what extent is this the case?
To investigate this issue, the paper estimated fixed effects regression models controlling
for a wide range of personal and job characteristics. The results indicate that wage gaps are
markedly reduced, if one controls for these characteristics. If one also takes workers’ employment history into account, then the wage gap drops further, indicating that studies failing
to control for the employment career of workers run the risk to overestimate the wage differential. Nevertheless, temporary agency workers earn between 16 percent and 18 percent less.
The study also shows that temp workers are extremely heterogeneous and that their relative
wage situation depends on their occupation and the size of the local labor market. However,
compared to the prevailing international evidence, the German wage gap remains large and
significant for most of the agency workers, suggesting that agency jobs may be of poor quality, at least in terms of remuneration.
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The question arises whether these findings have to be seen as a serious cause for concern.
Before entering the temporary help sector, two thirds of the temp workers have been unemployed. For most of them, working in the temporary help sector may be better than the alternatives of working in programs of active labor market policy, marginal employment or on the
black market. Working in the temporary help sector also increases the chances that temp
workers will get at least some training and can keep their hitherto accumulated human capital
up to date. This holds at least for these temps, who would otherwise face a period of unemployment. This is the case in Germany. Temporary agency employment indeed reduces the
unemployment risk for temp workers compared to unemployed not accepting a temporary
agency job (Kvasnicka 2008). To put it differently: For most temps, the alternatives are not
“working as a temp or as a regular worker”. It seems that the true alternatives they face are
“working as a temp or staying unemployed”.
The theoretical literature provides rationale why the remuneration in the temporary help
sector may be lower. Temps may accept a wage disadvantage, because they are prepared to
pay a premium to the agency for their matching service and the opportunity to build up labor
market contacts that lead to permanent employment. In addition, temporary agency work may
provide the path for subsequent job matches with better pay. Our results provide at least a first
indication that those temps who are successful in finding permanent employment after the
temp job has ended do not have to accept a wage disadvantage in the long run. Two years
after leaving the sector, these workers receive the same remuneration as comparable directly
hired workers.
The legislation for temporary agency workers in Germany has strengthened temp workers’
rights just recently. Since then, a temporary help agency has the choice to apply the principle
of equal treatment, implying that the temp receives the same remuneration as a regular worker
at the client firm, or pay its workers according to a collective agreement. At first sight, this
looks like major progress for those at the bottom of the economic ladder. Examined more
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closely, our results indicate that the unionization could not bring the widening wage gap to a
halt. But the study could not control for other job characteristics that normally improve, if a
firm applies the rules of a collective agreement.
There is one final issue to discuss: Is the agency working directive of the European Commission to be welcomed in that it will remove worse working conditions for temps? It is likely
that provisions that ensure equal treatment of agency workers will overcome the pay disadvantage associated with agency work for at least a small fraction of temps. But the directive
will increase the costs for agency workers as well, by imposing additional administrative costs
on the agency and the client firm in agreeing what the equal pay will be. It is likely that the
ones to suffer will be the temps with the lowest productivity, who will be kicked out from the
market by such a regulation. In this context, the results by Böheim and Cardoso (2007) are
striking. The Portuguese temporary help sector is highly regulated and agencies are already
required to apply the principle of equal treatment. Nevertheless, Portuguese temp workers
have to accept wage differentials of significant size. This result may be taken as an indication
that the imposition of equal treatment will not preclude wage gaps in the temporary help sector. If one balances the small gains of such a regulation in terms of lower wage gaps against
the drawback, namely that some of the temps will lose their jobs it is questionable whether it
may be advantageous to further regulate this small segment of the labor market that employs
only 2.7 percent of the dependent workers and about 1.8 percent of the total work-force.
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Tables and Figures
Table 1: Descriptive Evidence

Real gross daily wage

Temp workers
mean
sd
50
27

Regular workers
mean
sd
87
52

Socio-demographic characteristics
Age
Male
Foreign

35
0,76
0,21

39
0,65
0,10

10

Education
Secondary degree no voc. training
Secondary degree with voc. training
High school degree no voc. training
High school degree with voc. training
Polytechnic
University

0,19
0,67
0,01
0,07
0,03
0,03

0,09
0,71
0,01
0,07
0,05
0,07

0,19
0,67
0,01
0,07
0,03
0,03

Previous labor market history
Unemployed
Unemployed 0-6 months
Unemployed 6-12 months
Unemployed > 12 months

0,38
0,26
0,07
0,05

0,16
0,11
0,03
0,02

0,38
0,26
0,07
0,05

Not in the labor force
Not in the labor force 0-6 months
Not in the labor force 6-12 months
Not in the labor force > 12 months

0,27
0,18
0,04
0,05

0,22
0,14
0,03
0,05

0,27
0,18
0,04
0,05

Temporary employed
Temporary employed 0-6 months
Temporary employed 6-12 months
Temporary employed > 12 months

0,15
0,09
0,03
0,04

0,03
0,01
0,01
0,01

0,15
0,09
0,03
0,04

Regularly employed
Employed 0-6 months
Employed 6-12 months
Employed > 12 months

0,19
0,08
0,03
0,07

0,54
0,25
0,05
0,23

0,19
0,08
0,03
0,07

Job tenure (months)
Months employed during past 5 years
No previous temp jobs
No of all previous jobs

58,6
160,0
0,8
2,6

159,3
227,0
0,1
1,2

97,9
57,3
0,4
1,8

Occupation
Technical occupation
Manufacturing other
Manufacturing metal sector
Laborer
Clerical occupation
Service occupation

0,03
0,16
0,32
0,25
0,13
0,18

0,08
0,08
0,16
0,01
0,35
0,21

Firm characteristics
Firm size 1-10
Firm size 11-50
Firm size 51-200
Firm size 201-500
Firm size > 501
Age of the firm
Source: IABS, own calculation

0,03
0,26
0,53
0,13
0,05
9,1

0,17
0,23
0,23
0,14
0,22
17,2

10

69,4
78,8
1,4
2,5

6,9

9,5
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Table 2: Wage Differentials for Temp and Regular Workers in %, 1997-2004

(1) Base model
SE
R2
(2) Adding occupation
SE
R2
(3) Adding empl. history
SE
R2
(4) Fixed effects
SE
Rho

All
-32.1
(0.001)
0.480
-30.3
(0.001)
0.503
-21.4
(0.001)
0.554
-19.5
(0.001)
0.871

Germany
Male
Female
-33.5
-25.5
(0.001)
(0.002)
0.502
0.370
-31.3
-25.5
(0.001)
(0.002)
0.534
0.387
-22.3
-17.0
(0.001)
(0.002)
0.583
0.450
-19.4
-19.1
(0.001)
(0.001)
0.838
0.889

All
-33.3
(0.001)
0.462
-31.8
(0.001)
0.484
-22.6
(0.001)
0.536
-20.7
(0.001)
0.872

West
Male
Female
-35.1
-26.3
(0.001)
(0.002)
0.470
0.347
-33.0
-26.6
(0.001)
(0.002)
0.503
0.359
-23.9
-17.8
(0.001)
(0.002)
0.554
0.426
-20.8
-19.7
(0.001)
(0.002)
0.833
0.890

All
-26.3
(0.002)
0.425
-24.0
(0.002)
0.459
-16.2
(0.002)
0.519
-15.9
(0.002)
0.888

East
Male
Female
-26.8
-22.7
(0.002)
(0.006)
0.436
0.412
-24.4
-22.0
(0.002)
(0.005)
0.472
0.450
-16.4
-14.4
(0.002)
(0.005)
0.533
0.509
-15.4
-16.2
(0.002)
(0.003)
0.869
0.912

No of spells
3,439,211 2,258,293 1,180,918 2,737,137 1,839,637 897,500 702,074 418,656 283,418
No. of temp spells
158,386 120,285
38,101 127,671
95,524
32,147
30,715
24,761
5,954
No. of workers
187,133 115,076
72,057 151,255
95,120
56,135
43,471
25,710
17,761
Avg. spells per worker
18.40
19.6
16.4
18.1
19.3
16
16.2
16.3
16
Source: IABS, own calculation; robust standard errors are reported; controls of the base model (1): age, age2, six educational
variables, 12 regional variables, growth rate of the BIP, five firm size classes, the share of low qualified workers in the firm; the
share of high qualified workers in the firm and the age of the firm. Model (2) includes the controls of the base model (1) and six
occupational dummies. Model (3) includes in addition to Model (2) the current job duration, job duration squared, the total employment duration in the past five years, the number of temp jobs and regular jobs during the past five years, previous labor
force status and their duration in three classes as described in section 4.2. All coefficients are significant at the 1 percent level.
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Table 3: Wage Differentials According to Socio-demographic Characteristics in %, 1997-2004

Fixed effects

< 20
-14.1

Age
20-55
-19.5

> 55
-18.3

No vt
-18.2

Education
With vt
-19.5

Univ.
-19.5

Agglomeration
Metro
Urban
Rural
-20.5
-18.8
-15.8

SE
Rho

(0.006)
0.854

(0.001)
0.871

(0.006)
0.937

(0.002)
0.891

(0.001)
0.890

(0.004)
0.796

(0.001)
0.869

(0.001)
0.894

(0.003)
0.119

No of spells
44,262 3,439,211 223,514 358,835 2,672,182 408,194 1,921,693 1,125,342 392,176
No. of temp spells
6,389 158,386
4,494
56,662 117,340
9,883
99,350
46,608
12,428
No. of workers
13,580 187,133 22,375 31,345 144,113 21,693 114,157
69,931
25,623
Avg. spells per worker
16.0
18.4
10.0
11.4
18.5
18.8
16.8
16.1
15.3
Source: IABS, own calculations; fixed effects panel specification; full set of controls described in Section 4.1 is included.
All coefficients are significant at the 1 percent level.
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Table 4: Wage Differentials According to Previous Labor Force Status in %, 1997-2004

Fixed effects

-17.9

Temporay
Agency
Worker
-23.7

SE
Rho

(0.002)
0.899

(0.002)
0.895

Employed

Not in the
Labor Force
-15.6
(0.002)
0.895

Unemployed
Unempl
Unempl.
Assistance
Benefits
-15.9
-17.3
(0.003)
0.881

(0.002)
0.897

No of spells
No. of temp spells
1,791,595
347,049
771,873
108,499
433,487
No. of workers
30,113
24,438
43,254
16,269
42,350
Avg. spells per worker
118,371
24,739
87,713
18,606
47,444
Avg no. of spells per worker
15.0
14.0
9.0
6.0
9.0
Source: IABS, own calculations; fixed effects panel specification; full set of controls described in
Section 4.1 is included. All coefficients are significant at the 1 percent level.
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Table 5: Wage Differential According to Occupation and Firm Size in %, 1997-2004

Fixed effect

< 50
-15.2

SE
Rho

(0.001)
0.902

Firm size
51-500
-22.1
(0.001)
0.890

> 500
-25.5

Techn.
-10.9

Manuf.
-20.2

(0.005)
0.117

(0.005)
0.840

(0.002)
0.912

Occupation
Metal Laborer
-19.0
-16.6
(0.001)
0.882

(0.003)
0.880

Clerical
-19.7

Service
-20.0

(0.002)
0.904

(0.002)
0.886

No of spells
1,369,917 1,323,913 745,381 277,135 546,711 587,975 86,277 1,164,141 702,787
No. of temp spells
45,716
105,082
7,588
5,072
12,347 50,982
39,496
20,548
28,981
No. of workers
110,160
103,234
48,439 15,702 40,619 36,383
17,403
81,884
44,288
Avg. spells per worker
12.4
12.8
15.4
17.6
13.5
16.2
5.0
14.2
15.9
Source: IABS, own calculations; fixed effects specification; full set of controls described in Section 4.1 are included.
All coefficients are significant at the 1 percent level.
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Table 6: Pre- and Post-Earnings in %, 1997-2004
All
1.97***
1.38**
2.58***
2.27***
0.54
0.24
-1.34***
-2.58***
-2.48***
-2.90***
-3.98***
-5.90***
-22.28***
-1.78***
-0.57*
-0.36
0.33
0.79**
0.68**
0.65**
0.56*
0.62*
0.59*
0.70**
0.86**

Germany
Male
2.97***
2.36***
3.54***
3.79***
1.70***
1.20**
-0.24
-1.09*
-1.14**
-1.57***
-3.01***
-5.48***
-22.16***
-0.64
0.43
0.07
0.52
0.88**
0.60
0.32
0.38
0.69*
0.32
0.30
0.68

Female
-0.62
-1.34
0.17
-1.15
-2.16**
-1.98**
-3.83***
-5.90***
-5.43***
-5.77***
-6.07***
-6.78***
-22.15***
-3.88***
-2.34***
-1.02*
0.07
0.68
0.98*
1.48**
1.04
0.52
1.36**
1.77***
1.32**

West
All
2.46***
1.21*
2.57***
2.34***
0.65
0.32
-1.23**
-2.22***
-2.18***
-2.78***
-4.05***
-5.87***
-22.70***
-2.03**
-0.85
-0.57
0.14
0.49
0.30
0.36
0.22
0.32
0.34
0.62
0.85**

East
All
2.43**
3.04***
3.33***
3.24***
0.97
0.69
-0.92
-1.87**
-1.86**
-1.68*
-1.29
-2.76**
-20.24***
-0.81
1.34
0.90
1.62**
2.39***
2.81***
2.25***
1.86**
1.92**
1.21
0.40
-0.16

Wage gap ( βˆ0 − βˆ −1 )

-17.41

-17.64

-16.50

-17.88

-17,98

No of spells
No. of temp spells
No. of workers
Avg. spells per worker

3,060,536
19,080
163,270
18.7

1,974,510
13,120
97,591
20.2

1,086,026
5,960
65,679
16.5

2,438,128
16,017
130,859
18.6

622,408
3,063
37,316
16.7

12 q before
11 q before
10 q before
9 q before
8 q before
7 q before
6 q before
5 q before
4 q before
3 q before
2 q before
1 q before
Temp-episode (FE)
1 q after
2 q after
3 q after
4 q after
5 q after
6 q after
7 q after
8 q after
9 q after
10 q after
11q after
12 q after

Source: IABS, own calculations, ***, **, * denotes significance at the 1, 5 and 10 percent level, respectively.
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Table 7: The Effect of the 2003 Reform on the Wage Gap in %

Germany

Temp
Reform
Reform*Temp

West

Temp
Reform
Reform* Temp

East

Temp
Reform
Reform* Temp

All
-18.8

Male
-18.5

Female
-19.0

(0.002)

(0.002)

(0.002)

-2.5

-2.1

-3.2

(0.000)

(0.000)

(0.000)

-5.2

-6.0

-2.8

(0.002)

(0.002)

(0.002)

-19.8

-19.8

-19.4

(0.002)

(0.002)

(0.002)

-3.6

-3.1

-3.3

(0.000)

(0.000)

(0.000)

-5.9

-6.8

-3.7

(0.002)

(0.002)

(0.002)

-15.7

-15.0

-17.6

(0.002)

(0.002)

(0.002)

-2.6

-1.8

-3.9

(0.000)

(0.000)

(0.000)

-2.3

-3.5

2.5

(0.002)

(0.002)

(0.002)

Source: IABS. own calculations; standard errors in parenthesis, all coefficients are significant at the
1 percent level
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Figure 1: Average Wage Gap in %, 1997 - 2004
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Figure 2: Pre- and Post-Earnings in %, 1997-2004
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Appendix
Figure A1: Average and Median Wages,
West Germany in %, 1997-2004

Figure A2: Average and Median Wages,
East Germany in %, 1997-2004
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