Job Stability and the Business Cycle

Susanne Steffes!
preliminary version!

11th August 2008

'Centre for European FEconomic Research (ZEW); steffes@zew.de; phone:
+449/621/1235-281



1 Introduction

Labour Markets are highly dynamic - this is a stylized fact in the empirical liter-
ature. The movements are job and worker flows, more precisely job destruction
and creation or separations and hirings . From theory we know that the rea-
sons for these movements are economic shocks and the existence of bad matches
where the former concerns job flows and the latter worker flows. Since decades
the amount and the determinants of the dynamics are analyzed empirically and
still, the challenge is to find appropriate data and good variables that indicate
shocks and bad matches. Aggregated shocks can be observed relatively easy but
for the analysis of idiosyncratic shocks, industry- or firm-level data is needed.
Moreover, the existence of bad matches are hardly observed with usual data
thus, proxies have to be found. Since it is known that job and worker flows are
not homogenous over firms and workers this heterogeneity should be taken into
account in empirical research. Moreover, in the recent theoretical literature the
impact of shocks on the behavior of firms and workers is modeled precisely, ac-
counting for the situation in which the firm or worker is. For instance Pissarides
(1994) models on-the-job search in a way that it depends on tenure. After a
certain employment duration the worker stops searching on-the-job but, if the
firm is hit by a shock this point in time will be adjusted. Therefore, analyzing
separation rates, tenure of the employee who separates should be taken into

account.

In this paper we analyse the impact of the business cycle as well as of
firm and worker characteristics on job and worker flow rates. This was even
done in other studies but we use a linked employer-employee dataset which
contains information on daily employment and additionally various firm and
worker characteristics. Furthermore, we analyse whether there are differences in
separation rates with regard to tenure. Here, our main question is whether firms
primarily fire short-tenure employees after a negative shock with that stabilizing
employment of long-tenure employees. Additionally, we differentiate between

job-to-job and job-to-unemployment as proxies for voluntary and involuntary



separations. If separations are increasing in a recession, they mainly should
lead to unemployment which is expected to be due to involuntary separations.
If they are increasing in a boom job-to-job changes should raise due to voluntary

separations.

The reason why we expect short-term employment to be more affected
from negative shocks is that firing costs are not constant for all workers. They
could depend on the type of contract, on former human capital investments
paid by the employer and on the length of employment duration. Obviously,
all reasons are related to each other. If tenure is short, investments in human
capital have probably not been very high and therefore, sunk costs are less for
the employer. Moreover, fixed-term contracts are generally not long-term and
exhibit generally less firing costs for the employer than other types of contracts
(Goux et al. 2001)E| Additionally, short employment spells exhibit less firing
costs due to institutional reasons. In most of the continental European countries
firms are not allowed to fire their employees without obeying periods of notice
given by law. These periods of notice depend on the length of employment with
the same employer and increase with tenure. The amount of severance pay-
ments generally depend on tenure. For all these reasons, workforce adjustment
is more flexible and less costly for short-tenure jobs. In a recent study Portugal
and Varejao (2007)(Portugal and Varejao, 2007) analyze how long establish-
ments remain inactive, i.e. gross or net employment do not change, and take
this information in order to make statements about the shape of adjustment
costs. They find that a high share of fixed-term contracts, low-skilled employ-
ees or shortly employed employees leads to shorter periods of inactiveness. They

conclude that adjustment costs are lower for these firms.

In two seminal papers about gross job destruction and creation and em-
ployment reallocation based on establishment-level data Davis and Haltiwanger

(1990, 1992) found for the US manufacturing industry that employment is highly

I In Germany, with the exception of academia the maximum duration a worker is allowed

to be employed under a fixed-term contract with the same employer is three years.



dynamic and that there is a lot of heterogeneity of employment changes between
establishments and over time. They also found that a large fraction of workforce
dynamics occur through worker accessions and separations but not through job
creation and destruction?l Similar results were found for the US with other data
as well as for other countries (see Anderson and Meyer, 1994, for the US, Albaek
and Sorensen, 1998, for Denmark, Abowd et al., 1999, for France, Portugal and
Varejao, 2007, for Portugal). Burgess et al. (2000) analyze the relationship
between job and worker flows and churning and find additional to employer het-
erogeneity evidence for the so called match heterogeneity which is expressed by
different churning flows. Despite high churning rates for most of the employers
they find a high share of stable employment relationships indicating that churn-
ing flows concern only a part of the whole employment per employer. Since
better micro-data - especially linked employer-employee data - was available
from the mid-nineties on, firm-level analyses could be done and, thus, between-
firm heterogeneity could be controlled for (see for instance Hamermesh et al.,
1996). Moreover, employment dynamics of different worker groups, e.g. cer-
tain skill or age groups, could be analysed taking within-firm heterogeneity into
account. Giirtzgen (2007) uses a dataset similar to ours and investigates the im-
pact of within-firm wage dispersion (as a proxy for wage flexibility) on job and
worker reallocation. She finds a negative relationship between wage flexibility
and job reallocation. With excess worker flows wage flexibility is positively cor-
related. Gielen and van Ours (2006) investigate whether workforce adjustments
on shocks differ between age-groups. They find that adjustment in the Nether-
lands occurs for young and prime-age workers through entries and for older
workers through exits. The impact of technological and organizational changes
on job and worker turnover of different skill-groups is analyzed in Bauer and
Bender (2002). They find that organisational changes have negative impacts
on the employment growth of low- and medium-skilled but not on high-skilled.

2In order to compare total worker reallocation with job reallocation they use information
of the Current Population Survey (CPS) which they link to the Longitudinal Research Data
(LRD) the data they use in order to calculate job flow rates for the US-manufacturing industry.



In contrast, they find no significant effects of technological changes controlling
for firm fixed effects. Abowd et al. (1999) find that lower skill groups exhibit
larger turnover rates than higher ones. Furthermore, they investigate the dis-
tribution of short-tenure (fixed-term) and long-tenure contracts finding a high
short-tenure share of entry and exit rates. They also find that ”approximately

one third of all short-term hires result in longer-term employment matches”.

Caballero et al. (1997) find for the USA that ”aggregate shocks account
for about 90 percent of fluctuations in average employment growth”. ” Aggregate
shocks are the dominant source of fluctuations in destruction flows but account
for less than half of the fluctuations in creation flows.” Bachmann (2006) an-
alyzes labour market dynamics over the business cycle for Germany. He uses
administrative data which is similar to our employee data but in contrast to
our study he cannot control for firm effects. A main advantage of this study
is that he distinguishes between flows into unemployment or non-employment
and job-to-job transitions. This seems to be important because as results show
job-to-job and job-to non-employment transitions are procyclical whereas job-
to-unemployment changes are countercyclical leading to an overall a-cyclicality
of separations. On the other hand accessions are found to be strongly procycli-
cal. With similar data Fitzenberger and Garloff (2007) descriptively analyze
labour market transitions according to the business cycle between 1975 and
1997 for West Germany and their results confirm the findings of Bachmann
(2006). Abowd et al. (1999) use the change in registered unemployment rates
as their cycle measure and find procyclical employment growth rates. They also
find that employment entry rates are weakly countercyclical. In contrast to Ger-
many for France exit rates are found to be strongly countercyclical which can be
driven by involuntary exit rates, but even the quit rate is weakly countercyclical.
With data for the Netherlands Gielen and van Ours (2006) use the change in
national and sectoral employment as a cycle measure and find that job creation
is pro- and job destruction is countercyclical referring to the sector-level mea-

sure. Accessions and separations are found to be positively related to aggregated



employment growth whereas procyclical quit rates seem to dominate counter-
cyclical layoff rates. For the manufacturing industry in Denmark Albaek and
Sorensen (1998) find similar results with the exception that the cyclical reaction
of quits is dominated by layoffs leading to countercyclicality of separations. In
none of these studies employment is distinguished in short-term and long-term
jobs in the way we do. In a model of job finding and separation rates Shimer
(2005a) includes short-term unemployment and therefore takes separations that
are often not observed in the data into accoumﬂ The reason is that a higher
job finding rate leads to shorter unemployment spells between two employment
spells and thus the probability that a separation is not observed leads to a time
aggregation bias when analyzing empirically the relation between the two rates.
The paper is structured as follows: In the next chapter we give an overview
about the theoretical background. The data is described in section 3 including
some first descriptive statistics. In section 4 we shortly discuss the econometric
model and the specification in section 5 results are discussed. Finally, we end

up with a conclusion.

2 Theoretical background
2.1 Job flows and cyclicality

The empirical evidence that gross job flows vary asymmetrically with the busi-
ness cycle and the question how to model this theoretically was discussed a
lot in the recent decades. The very early models like for instance that devel-
oped by Blanchard and Diamond (1989) are simply determining the Beveridge
Curve, i.e. the steady state level of vacancies and unemployment by a matching

function. The business cycle mechanisms that drive job destruction and cre-

3In most studies the minimum time interval employment and unemployment rates are
observed is one month, leading to short-term unemployment or employment to be underrep-

resented.



ation are changes in productivity that follow a Markov process in continuous
time. Two kinds of shocks are expected to hit the economy. One is a change
in the proportion of potentially productive jobs (macro shocks) and the other
is a change in the intensity of reallocation (micro shocks). As an answer to the
empirical evidence that job destruction rates are more volatile than job creation
Caballero and Hammour (1994) modelled the dependence of job creation costs
on the rate of creation to be the reason for variations in job destruction rates
over the business cycle. They assume that firms close down costlessly when
they reach a certain age because their productivity constantly decreases over
the lifecycle. Since job creation is costly with a convex cost function, the ad-
justment on positive shocks cannot take place instantaneously. Therefore, some
of the adjustment takes place by changing endogenously the job destruction age

threshold.

In order to make job destruction endogenous Mortensen and Pissarides
(1994) developed a matching model of unemployment where the productivity of
jobs is determined by a price component that is common to all jobs and a price
component that is job-specific. Additionally, there is a common parameter
that reflects the dispersion of the idiosyncratic prices. The whole model is
determined by the number of vacancies and unemployment which affect job
creation through the matching function and a reservation productivity that
affects job destruction. The reservation productivity is a threshold value of the
idiosyncratic component of the productivity under that a job is immediately
destroyed. In a steady state equilibrium positive macro shocks (increase in
the aggregated price) are expected to increase job creation and to decrease job
destruction. Positive micro shocks caused by an increase in the distribution of
the idiosyncratic price component are expected to increase both job creation
and job destruction because for some firms the option value of a job increases
and for some firms it decreases. On the other hand negative macro shocks
are expected to destroy some jobs immediately but to have no impact on job

creation. These results are driven by the assumption that shocks once occurred



remain infinitely. Assuming that shocks will end within a finite period of time
with a certain probability, i.e. including cyclical shocks into the model, changes
the steady state results in the following way: Because a downturn is anticipated
in a boom, the option value of a job decreases and therefore the reservation
productivity is higher than in the steady state equilibrium. Reversely in a
recession the option value is higher than in steady state leading to a lower
reservation productivity. Thus, job destruction rates are expected to be less
volatile after aggregated shockﬂ The same holds for job creation in a boom
but in a recession job creation rates do not differ from steady state equilibrium.
Nevertheless, due to the fact that the unemployment-vacancy ratio and the
reservation productivity do not change given the productivity, the adjustment
processes lead to an increase in the volatility of job destruction during the first

time after a cyclical shock took place.

2.2 Job flows, worker reallocation and cyclicality

In the above section all described models imply the assumption that job reallo-
cation is the only dynamic on the job market and therefore worker reallocation
is excluded. However, empirical evidence shows that there is a high amount
of excess worker reallocation that is not captured by these models. Therefore,
Burda and Wyplosz (1994) included worker flows into a matching model, i.e.
separations can take place due to the existence of a bad match without can-
celling the jolfl With this assumption the authors account for heterogeneity in
the labor market and additionally differ between vacancies that reflect an un-
filled position and vacancies that are planned positions. A negative shock leads
to a reduction of the vacancy/unemployment-rate by four alternative possibili-
ties. The elimination of planned positions and the closure of unfilled positions

are the first activities in order to adjust. If there are no open vacancies to close

4The expectations for idiosyncratic shocks remain the same.
5A seminal paper deriving turnover as a consequence of bad match quality that is not

known at the beginning of a job is that of Jovanovic (1979).



adjustment takes place by layoffs resulting in new unfilled jobs (number of filled
and unfilled jobs exceed employment) or in the more extreme case by job de-
struction (number of jobs is less than employment). The former occurs after a
small shock and is followed by an increase in job creation. The latter occurs

after a large shock and is followed by a decrease in job creation. By including

on-the-job search Pissarides (1994) developed a search model that also accounts
for the mentioned empirical facts by allowing for two different match qualities
(good and bad matches) and for wages that are increasing with tenure due to
the accumulation of firm-specific human capitaﬂ Only workers with bad job
matches are searching on-the-job and this only until their current wages equal-
ize possible entry wages of good matches, thus search effort depends on tenure.
After a positive shock the number of on-the-job searchers as well as the number
of job vacancies increases and the unemployment rate decreases. The author
concludes that vacancies are more volatile and unemployment is less volatile
in a model with on-the-job search. A further implication of this model is the
dependence of tenure on the business cycle. During a boom average tenure de-
creases because the maximum tenure threshold until a worker in a bad match has
the opportunity to receive better outside options increases and therefore more

workers are searching on-the-job. For negative shocks the contrary occurs.

Barlevy (2002) elaborated another model including match heterogene-
ity and states that besides the cleansing effect that arises in recessions (e.g.
Caballero and Hammour) there is a sullying effect that leads to a decrease in
aggregate productivity due to an inefficient allocation of resources. In his model
he introduces on-the-job search and different qualities of job matches. Again,
unemployed as well as employed are searching for (better) job matches until
they found the best possible match. This implies that jobs are not efficiently
allocated. After a negative shock the number of vacancies drops down and

thus, it lasts longer for an individual to find the perfect job matc}ﬂ There-

SEarlier work on this was done by Burdett (1978) who introduces on-the-job search into a

search model that only considers the supply side of the job market.
7A similar result is shown by Krause and Lubik (2006) where the endogenous job creation



fore, besides the cleansing effect that raises the overall productivity level there
is a reverse effect in recessions. For our purpose this model is interesting be-
cause it implies that bad matches have longer tenure during a recession due to
a decreasing job offer rate which is a different explanation for the same result
compared with Pissarides (1994). However, considering empirical evidence it is
important to emphasize that this holds only for voluntary separations followed
by wage increases at the new employer. This restriction was repealed by Shimer
(2005a) who distinguishes between voluntary and involuntary separations, the
former being the result of on-the-job search and the latter of displacement. The
focus is here on the job finding and separation rate and the respective effects
on job-to-job transitions. In steady state the overall job-to-job transition rate
is increasing in the separation rate as well as in the job finding rate for both
unemployed and employed workers. After an aggregated shock involuntary job-
to-job transitions are positively correlated with the separation rate and the job
finding rate of unemployed workers. This means after a rise in the separa-
tion rate displacement increases and thus, average tenure decreases. Voluntary
job-to-job transitions increase when the job finding rate for employed workers
increases. This is the same result as in Pissarides (1994) and Barlevy (2002). In
contrast to the first intuition, on-the-job search and thus, voluntary job-to-job
transitions increase shortly after a rise in the separation rate. This is due to
the fact that displaced workers are expected to be job hopping until they find
a good match again. The last result indicates that average tenure decreases
in recessions due to involuntary and voluntary separations which leads to the

conclusion that business cycle effects on tenure are larger in recessions.

In most of the literature on matching and search models the wage is as-
sumed to be Nash-bargained and therefore the weights are fixed over the cycle
leading to constant job finding rates. Because this does not fit to reality, in two
recent papers Hall (2005) and Shimer (2005b) develop models with endogenous

job finding rates. The mechanism in Hall (2005) is as follows: wages are bar-

rate is higher in booms due to the rising availability of good on-the-job searchers.



gained within a certain bargaining set which lower bound is determined by the
reservation wage of the worker and the upper bound is determined by the max-
imum wage accepted by the employer. If the bargained wage is relatively high,
the number of vacancies decreases because the expected surplus for employ-
ers decreases resulting in higher unemployment and lower employment rates.
Shimer (2005b) takes changes in the separation rate of employed workers as
the driving forces that affect the job finding rate and ”induce a counterfactually
positive correlation between unemployment and vacancies”. A main assumption
of his model is that wages are renegotioated after each shock. However, since
separation shocks are modeled to be exogenous it remains unclear where the
volatility of the separation rates comes from. Mortensen and Nagypal (2007)
endogenise the separation rate and compare results on the volatility of unem-
ployment and vacancies with a exogenous separation rate model. They find that
in a model where worker productivity increases with tenure exogenous shocks
have a higher impact on unemployment and vacancies. Their hypothesis is, that
endogenous separation rates are more volatile with regard to the business cycle
for low-tenure workers because their wages are less volatile and therefore the
positive effect of a shock on vacancies is more volatile than in a model with

constant productivity-tenure profiles.

3 Data, definitions and descriptive statistics

The database used in this study is the German LIAB, a linked employer-
employee dataset provided by the Institute of Employment Research (IAB) of
the Federal Employment Agencyﬂ The LIAB combines administrative data on
employees with employer data from a large-scale representative survey of plants,
the IAB Establishment Panel. This annual survey contains data on 16,000 es-
tablishments. The LIAB is exhaustive on the number of workers covered within

the establishment sample. The employee part of the LIAB is drawn from the

8The data source is discussed in greater detail in Alda et al. (2005).
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IAB employee history which contains all employees covered by the German so-
cial security which are around 80 percent of all employees and the IAB recipient
history which contains all unemployment benefit recipients (Bender and Haas,
2002). The establishment part - the IAB-Establishment Panel - is a represen-

tative annual survey of establishments (Kélling, 2000).

The longitudinal version of the LIAB currently contains establishments
with interviews from 1993 to 2002. We exclude non-profit establishments from
our sample. However, information on all current workers in these establishments
is available only from 1996 to 2001, we thus calculate job and worker flow rates
only for those years. Due to the fact that we are able to observe the daily
amount of workers per establishment we use average daily employment for the
denominator and not employment at a set date. Furthermore, the data structure
allows us to observe individual tenure since 1991 which is long enough to distin-
guish between employment spells lasting longer than three years (long-tenure),
spells lasting less than three but at least one year (medium-tenure) and spells
lasting less than one year (short-tenure). Another advantage of the data is the
possibility to observe whether the worker moves from job-to-job, changes into
unemployment or into non-employment. We define employment spells which are
followed by a new employment spell within 60 days to be a job-to-job transition,
spells which are followed by an unemployment spell within 60 days to end up in
unemployment and spells that are not followed by any observation 60 days after
the termination to end up in non—employmentﬂ Although, we cannot observe
whether a separation is due to a quit or a layoff we assume that transitions into
unemployment are involuntary and transitions directly from job-to-job or into

non-employment are voluntary from the perspective of the worker@

91f we observe an unemployment spell this means that the worker is entitled to unemploy-
ment benefits. Workers who are not observed for a certain time could be unemployed but not
be entitled to unemployment benefits. But they could also be employed in a foreign country,

be self-employed or out-of-labor force.
10Tn Germany a worker who quits a job has to take a waiting period of 6-12 weeks into

account before he is entitled to unemployment benefits. Only workers who have not been

employed in a job covered by the social security system at least 12 months the last three years
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We define the basic firm-level job and worker flows in the following way:
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Worker Separation Rate, job-to-
unemployment (WSR)

WSR;, = @j’t with S¥¢ the number of workers that
left the firm and moved into unemploy-

ment

Due to our definitions we observe job flow rates for the years 1997 to
2001 and worker flow rates for the years 1996 to 2001. We end up with a sample
of 8034 firm-years of whom 3119 exhibit job destruction and 3101 exhibit job

creation.

In Table 1 we present means and standard deviations of the job and
worker flow rates. In the observation period the average job destruction rate in
Germany was with 11.34 per cent higher than the job creation rate with 8.63 per
cent which also exhibits a lower standard deviation. The worker separation rate
was on average higher (28.37 per cent) than the worker accession rate (25.03
per cent). It is now interesting to look at the worker separation rates according
to tenure, here we see that differences are very high. The mean of the firm-
level separation rates for short-term employed workers is 98.15 per cent which
means that on average almost every new employment relationship was separated
within the first 12 months. Additionally, the standard deviation is very high, i.e.
these rates differ a lot between firms. In contrast, the average separation rate
of medium-tenure employees is 24.49 per cent and that of employees with long
job duration is 13.88 per cent. This result is not very surprising because hazard
rates are known to be decreasing with tenure (see for example Boockmann and
Steffes, 2005). The interesting question is whether the separation rates differ
according to the business cycle. Next we look whether we can find differences in
the average worker separation rate between workers who change into a new job
and workers who change into unemployment. With 8.67 per cent for the former
and 11.06 per cent for the latter there exists a slight difference. We cannot find

differences between these two groups if we look at long-tenure employees.
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4 Specification and estimation method

We estimate job and worker flow rates on business cycle concerning three differ-
ent aggregation levels. In order to analyze the impact of micro shocks we include
transaction volume growth rates on the establishment- and the industry-level as
well as lagged industry-level values. Macro shocks are represented by national
GDP growth rates and their lagged values. Generally, macro shocks are ex-
pected to be persistent and micro shocks to be temporary thus, job flows should
be more volatile in reaction on the former. However, if separation costs are
low job destruction and with this separations should be more likely even after
idiosyncratic shocks. Therefore, we expect changes into unemployment after
short tenure to be more volatile than after long tenure. Due to higher job find-
ing rates job-to-job transitions are expected to increase in booms. Again this
should occur to a higher extent for short-tenure spells because the probability

to find a better match is higher for those workers.

Additionally, we include a variety of establishment-level characteristics
in order to control for heterogeneity but also to include proxies for the prob-
ability of bad matches. One of the main variables is the information whether
the establishment has a works council or not. Due to its codetermination rights
concerning layoffs (for an overview see Addison et al., 2001) we expect works
councils to have a negative impact on job destruction and involuntary sepa-
rations. Furthermore, if a firm knows about high separation costs it will be
reserved with the creation of new jobs and accessions and therefore, a works
council should also exhibit a negative impact on these flows. Through its voice
function a works council is able to contribute to a better atmosphere in an estab-
lishment which could lower on-the-job search and thus job-to-job separations.
Whether this is valid for both long- and short-tenure employees is analyzed here.

Firms can adjust on negative shocks by reducing wages or workforce. If
wages are rigid from below the necessity to adjust must result in job destruction.

In establishments that underlay a collective bargaining contract and therefore
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exhibit more rigid wages than other firms we expect higher job destruction rates.
Furthermore, for these establishments we expect a moderate hiring policy and

therefore less job creation rates.

The possibility to move workers from one job to another could be used
in order to improve bad matches but also in order to adjust on shocks. The
centralization of the hiring process is also important because hiring costs should
be lower the with increasing centralization. Therefore, we expect large or multi-
unit establishments to exhibit less volatility than small, individual firms and
include the firm size and the organizational level as covariates. The age of a
firm should also have a significant impact on job and worker flows. The size
of the effect on job flows is unclear. In theory, firms are expected to have a
decreasing age-productivity profile (Caballero and Hammour, 1994). If this is
true job destruction should be more volatile in old firms. On the other hand one
could suspect that old firms are a positive selection because they survived so
long and therefore are less likely to be hit by negative micro shocks. However,
due to more experience in hiring good workers we expect old firms to have lower
separation rates. Furthermore, there is often a positive correlation between the
age of a firm and of the workforce which could be a reason for lower separation
rates because young workers are more often job shopping.

Beside industry dummies we additionally include the mean age of the
workforce, the share of workers with different skill groups and the share of
female workers. This is interesting because worker reallocation is generally high
for low and high skilled workers but it is unclear whether the heterogeneity
within a firm is important and whether there are differences with regard to
the duration of employment before separation@[n table Al in the appendix

summary statistics of the covariates are shown.

We apply an unobserved effects tobit mode@ with the following equation:

1 Giirtzgen (2007) find a positive impact of the share of high skilled employees on the

separation rates as well as on the excess worker flow rate.
12For the job flow rates the limits are at -2 and 2 and for the worker flow ratest he lower

limit is at 0.
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where Y, is the rate of interest of a certain establishment j in period ¢ , ¢,
are the parameters of the several business cycle indicators, Ato;; indicates the
transaction volume growth rate per establishment and period, (Atos ;) indicates
the respective rate for industries and Agdp; indicates the national GDP growth
rate per year. x; is the vector of firm-level covariates in period t and the re-
spective vector of coefficients. €, ; is the idiosyncratic error term being normally
distributed and c; is a establishment-level unobserved effect which is assumed
to be strictly uncorrelated with x; ;.

In table Al in the Appendix we show the figures of the business cycle
indicators per year. GDP and transaction volume growth rates are the highest
in the years 1998 to 2000 when Germany was in a boom. In the years 1996,

1997 and 2001 we can observe lower rates.

5 Results

5.1 Business cycle effects

First we discuss the impact of the business cycle on the various job and
worker flow rates which are shown in table 2. In the top panel we can see
that a lot of establishment- and industry-level coefficients are not significant
which means that establishments hardly adjust their employment after micro
shocks. However, if we run separated regressions for small (1-49 employees) and
large (at least 50 employees) firms we find that small firms adjust on negative
establishment-level shocks via job destruction (see table A2 in the Appendix).
Results of the pooled regressions deliver no effects of aggregated shocks on the
job destruction rate. But in the separated regressions we find procyclical job
destruction rates for large firms. What could be the reason for this result which

is contrary to theory? On the one hand it could be due to the restricted obser-
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vation period. This problem will be solved in future because a new version of
the data with a longer observation period was made available recently. On the
other hand, a lot of firms reduced their work force in the last decade in order
to become more efficient in future but not to adjust on current shocks. As-
suming that the managers of those firms are thinking about the future of their
employees they could have decreased employment when the overall job finding

rate was high. The effect of the lagged GDP growth on job creation rates is

countercyclical and again separated estimations deliver, the result is driven by
large firms. However, this result should be verified with a longer observation
period. As we have expected, the effects of macro shocks on worker flows are

procyclical. These results do hardly differ between small and large firms.

Next, we look how worker separation rates are related to the business
cycle if we distinguish between the employment duration of the separated spell
(second panel of table 2). We find a positive impact of establishment-level
shocks on separations after short employment and a negative impact on separa-
tions after long employment. For the latter, results are the same for both exit
states for the former we do not find significant effects separating between the
exit states[l] These results are contrary to our expectations that short-term
employment is used by German firms to adjust on firm-level shocks and to save
long-term relationships from layoffs. One could interpret the positive coefficient
of the estimation of short-term separations as an indicator that firms hire work-
ers for a short time when the situation is well and displace them after short
time. But then, we should observe the same effects with regard to the hiring
rate which is not the case. However, our results point clearly to the fact that
separation rates for long-term employed increase in bad times. Thus, first-in

first-out is not the way German firms adjust their workforce.

Aggregated shocks exhibit very high and significant effects on job-to-job
changes after short spells but also after long spells, indicating that on-the-job

13This could be due to the way we defined the exit into unemployment and will be checked

in future.
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search behavior increases with the GDP growth rate. This is very intuitive if
we interpret job-to-job transitions as voluntary job moves which raise when the
job offer rate increases in a positive shock and decreases in a negative shock.
In contrast, job-to-unemployment transitions are not very volatile with regard
to aggregated dynamics but as expected coefficients are negative. Comparing
the results for the differentiated separation rates with the results of the overall
separation rates leads to the conclusion that the procyclicality of job-to-job
transitions after short employment duration dominates the business cycle effect
of the overall worker separation rate. This leads to the following two conclusions:
first, rather the worker separation rate of job-to-unemployment transitions than
the overall separation rate should be taken into account in order to observe
adjustment behavior of firms; second, adjustments take place for separations
after short- and long-term employment but the volatility might be higher for

short-term spells.

5.2 Effects of firm characteristics

In table 3 we report the results of firm characteristics on the job and worker flow
rates. Some coefficients are not significant but we did not exclude them from the
specification in order to control for heterogeneity as good as it is possible. As we
have expected, a works council has a negative effect on worker separations and
accessions as well as on job creation but no impact on job destruction. With
a works council, firms are hiring less in expectation of higher separation costs
and for the same reason separation rates are less. Moreover, the impact on
excess worker flows is very high, thus churning occurs to a much less extent in
firms with a works council. Probably, separation costs are not the only reason
for lower job creation rates in firms with works councils but this cannot be
treated here. Table 4 contains results for the separation rates differentiated by
tenure and exit states. We find a negative impact of a works council on job-
to-unemployment transitions but no effect on job-to-job transitions indicating

that there is no voice-function which reduces on-the-job search.
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Establishments with industry-level collective agreements exhibit a neg-
ative correlation with job creation and all worker flow rates. This could be
due to the impact of German unions with regard to the layoff policy of firms
which increase the separation costs in the same way like works councils. Large
firms have the possibility to move employees instead of displacing them if a
job has to be destructed or if a match is a bad one. Thus, those firms should
exhibit less job destruction and separation rates. We find significantly lower
job creation and destruction rates for all firm size groups compared with the
establishments with 1-50 employees (reference group) but the effects are not
linear. Separation and hiring rates are only found to be significantly higher in
establishments with 200-299 employees. However, the excess worker flow rate
is higher for larger firms but again the effect is not linear. Thus, the number
of jobs is more volatile in small firms compared with larger firms but churning
flows are less. The latter is in contrast to our expectation that large firms can
use internal labor markets in order to convert bad matches into good ones. For
these firms, hiring and separation costs seem to be sufficiently low, leading to

higher turnover rates.

Establishments that have been set up 1980 or before are less volatile
concerning both, job and worker flows. Worker turnover (including churning)
is also significantly lower in establishments that have been set up between 1981
and 1990 compared with younger establishments. The reasons for these findings
are diverse. On the one hand, younger firms are probably more susceptible to
productivity changes as long as they are acting in the high technology industry.
On the other hand, young firms often belong to the service-sector and depend to
a high extension on exogenous influences like the location or the income situation
of the clients. A reason for higher churning rates could be that younger firms are
less experienced in hiring staff so that the proportion of bad matches is high.
With regard to different exit states it is interesting that old establishments
exhibit less job-to-unemployment and more job-to-job changes, i.e. on-the-job

search seems to be higher in old establishments.
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We defined 11 industry-dummies of which the private service sector is the
reference group. Compared with this group the industries construction; mining,
energy, water; finish of raw materials and capital goods exhibit significantly
higher job destruction rates. Job creation was also high in the mining, energy,
water industry pointing to the fact that a high turnover of jobs occurred in this
sector. In Germany the mining industry is dropping down since decades whereas
the energy industry - especially from persistent energy resources - increased
enormously in the last years. For all industries beside the private service and
agriculture industry, we find less worker flows but the magnitudes of the effects
differ a lot. All that can be subsumed under the manufacturing, mining and
transport/communication industries is found to have the highest churning rates.
Observing the results for differentiated separation rates, it should be noticed
that in agriculture the amount of workers who move into unemployment after a
short employment spell is very high which is due to seasonal work in this sector.
The same is valid for the construction industry but here we additionally observe

higher separation rates after long tenure compared with all other industries.

5.3 Effects of worker characteristics

The results of the shares of certain worker groups on job and worker flows are
interesting because overall, they have an impact on job destruction, churning
and hiring but no impact on job creation and separation rates. More precisely,
all shares of skill groups are negatively correlated with job destruction and pos-
itively correlated with churning and hiring rates. This means that with a more
homogenous workforce employment changes are less likely but excess worker
flows are more widespread. If we run separate estimations for small and large
firms, the coefficients of the shares of white collar workers are not significant
in the worker flow estimations. The differentiation of separation rates with re-
gard to tenure and exit states brings very interesting results. In a homogenous
workforce the probability of a move into unemployment is significantly less if

the worker has tenure of at least three years. In contrast, job-to-job changes are
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more likely in homogenous groups if the worker has short tenure.

The share of females in the workforce has no significant impact on job
and worker flows with one exception: with a higher share of females the prob-
ability to move into unemployment after short employment increases. This is
probably due to the sort of occupations and industries in which women select
into themselves. The mean age of the workforce has a positive effect on the
job destruction rate. This result could point to less productivity growth rates
within older workforces. There are two possible reasons for this: first, older
workers have more difficulties to learn new technologies and processes; second,
there is a correlation between the age of the workforce and the age of the firm,
so older firms could be less productive than younger firms. However, we observe
older firms to destruct significantly less jobs thus, the second point is not valid
here. Furthermore, the mean age of the workforce is negatively correlated with
the separation and churning rate. This is mainly driven by significantly less
job-to-job transitions (independent of tenure) in establishments with an older
workforce. The reasons are the probability of better matches due to workers who

are experienced with job search and lower job finding rates for older workers.

5.4 Sensitivity analysis

We run various specifications with different samples as sensitivity analysiSE
First, we compared a sample with only small establishments (less than 50 em-
ployees) and a sample with only large establishments (more than 50 employees).
Where we found differing results we even discussed them above. Second, we
included information about closures, outsourcing or integration of parts of the
workforce into the estimations. This was done in order to check how much of the
job and worker flows are due to these changes and whether it is correlated with
micro and/or macro shocks. As one would suspect, closures and outsourcing

are highly correlated with job destruction and worker separations (independent

14Results can be made accessible on request.
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of tenure of the exit state) and workforce integration is highly correlated with
job creation and hirings. Interestingly, including this dummies do not change
the results with respect to the business cycle. Third, we included dummies for
different intervals of the mean age of the workforce. The main results are the

same but it can be seen that the effects are not linear.

6 Conclusion

In this study we analyzed the effects of business cycles and firm characteris-
tics on job and worker flows. The differentiation between workers with short
and long job durations and between the exit states new job and unemploy-
ment is the main contribution to the existing job and worker flow literature.
We used a representative dataset that allows to calculate average daily employ-
ment per establishment and that is linked with establishment data containing
a wide range of specific information. As business cycle indicators we included
the establishment-level transaction volume growth as well as the industry-level
transaction volume growth and its lagged values. These indicators are proxies
for micro-level shocks, as a proxy for macro-level shocks we included national

GDP-growth and its lagged values.

Results show that German establishments mainly react on macro shocks
by adjusting their workforce but that there is a huge difference between small
and large firms. Whereas large firms are affected by aggregated shocks, small
firms adjust their workforce on idiosyncratic shocks by job destruction. Job-
to-job transitions are procyclical and dominate the volatilty of churning and
separation flows. The effects are higher for short-tenure workers. Against our
expectation, not short-term but long-term employees are separated and move
into unemployment when an establishment was hit by a idiosyncratic shock.
Thus, we do not observe first-in, first-out behaviour of establishments. Further-
more, the inclusion of firm and worker characteristics is important and delivers

interesting insights in the job and worker dynamics on the German labour mar-
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Tables

Table 1: Job and worker flow rates

Rate Mean Standard Deviation Observations
Job destruction rate 0.113 0.181 3119
Job creation rate 0.086 0.125 3101
Worker accession rate 0.250 0.259 8034
Worker separation rate 0.284 0.287 8034
Separation rate after short tenure 0.982 0.687 8034
Separation rate after medium tenure 0.245 0.265 8034
Separation rate after long tenure 0.139 0.191 8034
Job-to-job changes 0.087 0.131 8034
Job-to-unemployment changes 0.111 0.209 8034
Job-to-job changes after short tenure 0.294 0.317 8034
Job-to-unemployment after short tenure 0.365 0.498 8034
Job-to-job changes after long 0.044 0.120 8034
Job-to-unemployment after long tenure  0.043 0.119 8034
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Table Al: Summary Statistics of Covariates

Variable Mean Standard Deviation
Council 0.689 0.463
Industry-level collective agreemen 0.688 0.463
Firm-level collective agreement 0.123 0.329
Independent 0.631 0.483
Small branch 0.230 0.421
Medium sized branch 0.116 0.320
Headquarters 0.023 0.151
Mean age 40.029 4.071
Unskilled blue collar 16.573 22.762
Skilled blue collar 32.926 28.836
Unskilled white collar 4.988 12.005
Skilled white collars 38.057 30.622
Females 37.957 28.513
1-49 0.032 0.177
50-99 0.211 0.408
50-100 0.183 0.387
100-199 0.157 0.364
200-299 0.099 0.298
300-499 0.106 0.308
500-999 0.090 0.286
1000 0.123 0.328
Year of setting up before 1981 0.437 0.496
Year of setting up 1981-1990 0.189 0.391
Year of setting up 1991-1995 0.368 0.482
Year of setting up after 1995 0.006 0.080
Insurance, credit 0.046 0.210
Transport, communication 0.046 0.209
Trade, repair 0.102 0.303
Construction 0.087 0.282
Mining, energy, water 0.033 0.178
Agriculture 0.035 0.184
Finish of raw materials 0.104 0.305
Capital goods 0.165 0.371
Consumer goods 0.090 0.287
Services for firms 0.055 0.227
Private Services 0.237 0.425
Closed 0.030 0.171
Outourcing I 0.040 0.197
Outsourcing II 0.017 0.129
Incorporation 0.041 0.197
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