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Abstract

This paper investigates how firms adjust wages and employment in
periods of adverse economic circumstances, using extensive, administra-
tive linked employer—employee panel data for the Netherlands. Changes
in the contractual wage bills of firms are decomposed into wages and job
flows, distinguishing stayers and workers entering and exiting the firm.
Employment reduction is found to be the major channel for wage-bill
contraction by firms, indicating downward wage rigidity. A negative re-
lationship is established between firms’ degree of downward wage rigidity
and their employment growth, suggesting that job losses in response to
adverse shocks would be significantly lower if wages were more down-
wardly flexible. Moreover, employment loss hits a non-random group of
workers: given a severe negative shock in sales, employment losses are
larger in firms with high percentages workers in a relatively weak labour-
market position, while continuing workers are assured of wage increases
regardless of sales shocks suffered by the firm at which they work.
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1 Introduction

Rising unemployment during The Great Recession has led to renewed interest
in wage rigidity. Downward wage rigidity can occur for a variety of reasons.
Shapiro and Stiglitz (1984) argued that it is optimal for firms to pay wages
above the market-clearing level to give workers an incentive to provide high
effort, with the quasi-rent workers lose if they get fired possibly preventing
them from shirking. Insider-outsider theories state that unions and collec-
tive bargaining generate wages that exceed the market-clearing level and that
such wages respond little to adverse labour market situations (Lindbeck and
Snower (1986)). Smoothing wages over the business cycle may also be optimal
because firms can diversify firm-specific risks, while risk-averse workers can
not (Teulings and Bovenberg (2009)).

Though smoothing wages over time may be optimal from some perspec-
tives, it has large implications for employment volatility. In a negative demand
shock, there is a trade-off between the responsiveness of wages and reduction
in employment. In a basic labour demand-supply framework with an inelastic
labour supply, a leftward shift of the labour demand curve due to a demand
shock leads to unemployment if wages do not fall (Pessoa and Van Reenen
(2014)). Moreover, search and matching models require wages that are un-
responsive to current labour-market conditions to generate the volatility in
job-finding rates and unemployment that are observed in the data across the
business cycle (Hall (2005), Shimer (2004), Shimer (2005)). On the other
hand, wages in new job matches often do show volatility.!

Recent research indeed suggests that both nominal and real wages are
downwardly rigid in many European countries (Babecky et al. (2012), Knoppik
and Beissinger (2009), Holden and Wulfsberg (2014)). Still, studies of wage
rigidity have their limitations. Firstly, measurement of wage rigidity is often
restricted to the wages of workers who have remained working at a firm for
two consecutive years (stayers), but firms may partly offset the downwardly
rigid wages of stayers by using job turnover to adjust their average wages.
Secondly, studies of downward wage rigidity often focus on the lower end of
the distribution of wage changes, for example by comparing the left hand side
of the actual distribution of wage changes with that of a symmetric, theoretical
distribution representing a situation without downward wage rigidity (Dickens
et al. (2007), Goette et al. (2007)). However, firms may compensate for rigid
downward wages through moderate wage growth at the middle and higher
segments of their wage change distribution; therefore, the relationship between

"'With a modification based on fixed matching costs, the canonical search and matching
model can generate both cyclical unemployment volatility and wage flexibility in new matches
(Pissarides (2009)).



downward wage rigidity and changes in employment is not clear-cut (Elsby
(2009), Stiiber and Beissinger (2012)). Studies of the United States confirm
that wage stickiness is highly heterogeneous between groups of workers, both
between stayers and movers (Pissarides (2009)) and among percentile groups
(Robin (2011)). Thirdly, most studies of wage rigidity focus on contractual
wages, so micro-econometric studies of wage rigidity generally do not reveal
to what extent firms use other wage components to adjust their wage bills.
Given these limitations of wage-rigidity studies, analysing how firms respond
to adverse shocks requires considering how wages of non-stayers, wages at the
middle and higher ends of the wage-change distribution, and wage components
other than contractual wages all react.

Little is known, however, about the strategies firms use to reduce their
labour costs in response to adverse sales shocks, nor about the possible im-
pediments firms face to such adjustments. Adjustment of employment at the
extensive margin may, for example, be limited by employment-protection leg-
islation and rules concerning the use of temporary contracts. At the intensive
margin, institutions such as partial unemployment insurance and regulation of
working hours play a role. Whether adjustment takes place in terms of wages
or in terms of employment is quite important, since unemployment and job
insecurity are costly to individual workers leading to large losses in income,
skills and human capital, as well as a lower state of well-being (Origo and
Pagani (2009), Clark et al. (2010)). Especially for older workers, the cost of
losing a job is high; their probability of finding a new job after displacement is
substantially lower and their wage drop (if they do find a new job) larger than
for prime-age workers Declen et al. (2014). Given the lack of clarity of how
firms adjust wages and employment (and, as a result, labour productivity) to
adverse shocks, the answer has to come from empirical research.

Empirical studies typically aim to explain the development of either em-
ployment or wages. This study takes a wider perspective, focussing on the
way firms adjust their wage bills (the sum of all wages paid by a firm) in times
of declining demand. I study adjustments to wages and job flows simultane-
ously and from a firm perspective, using an extensive, administrative linked
employer-employee panel dataset for the Netherlands, which contains wages
and participation data for all workers. Firm characteristics are, however, typ-
ically not available across the whole sample. I focus on a sample of firms with
25 workers or more for which data concerning year-to-year changes in sales are
available. This data-set comprises more than 75,000 firm-year observations,
which are based on 12.3 million job-year observations.

The study has two parts: (1) decomposition and (2) regression analysis.
In the first part, changes in the contractual wage bills of firms are decomposed



into items related to price (hourly wages) and volume (hours worked, number
of jobs), distinguishing between stayers and workers entering and exiting the
firm. I also considered overtime pay and incidental wages. I analyse the impact
of adverse sales shocks of various sizes on this decomposition by estimating
the asymmetry in the responses by firms to falling or growing sales. The
decompositions are examined through various variables, such as sales growth
(by group) and the share of open-term contracts. The results of these decom-
positions are accompanied by additional detailed information regarding job
flows, wages and hours worked by groups of workers and types of contract.
The decomposition-analysis discloses how firms choose their mix of wage mit-
igation and employment reduction in response to adverse sales growth. One
limitation arises, however, that comparing decompositions of two groups of
firms does not take into account the differences in observed characteristics.

The second part of the analysis comprises multivariate regressions which
relate wage changes, job flows or employment growth to a number of firm
characteristics. Again, the unit of observation is the firm. The analyses gen-
erally focus on firm-year observations for which sales decrease, or even decline
sharply, since this is when adjustments typically occur.

The main findings of the paper are the following. The decomposition anal-
ysis shows that employment reduction is by far the most important channel
for contracting wage bills, indicating downward wage rigidity. In this regard,
firms use not only increased exits but also reduced entries, probably to avoid
firing costs. A striking result is that the contractual wage growth of stayers
is only somewhat lower at firms hit by an adverse shock, compared to firms
with increasing sales, and wage changes remain positive on average. Over the
years, however, wage growth has decelerated across the board. I find no indi-
cation that job flows are used as a vehicle to reduce the average wage; wages of
entrants do not lag further behind those of stayers when sales growth is more
adverse. Hence, contractual wages have minor importance for wage-bill ad-
justment in adverse times for both stayers and entrants. Contractual working
hours provide some downward flexibility, as do overtime pay and incidental
wages, but the magnitude of the effect is small.

Regression analysis confirms that, in the short run, stayers’ wage growth is
only somewhat responsive to negative sales shocks. By contrast, employment
growth is quite sensitive to firm characteristics, especially with larger nega-
tive sales shocks are larger. Employment loss, however, does not hit a random
group of workers: given a severe negative shock in sales, employment losses are
larger at firms with higher percentages of immigrants, short-tenured workers,
temporary contracts, non-regular job-types and part-time jobs. Moreover, 1
find a significant negative relationship between firms’ degree of downward wage



rigidity and their employment growth, suggesting that employment reduction
would be significantly lower if wages were more downwardly flexible. These
findings point to a segmented labour market, where, on the one hand, employ-
ment adjustments predominantly affect workers in a relatively weak labour
market position, whereas ongoing workers are assured that wage increases will
not be jeopardised by sales shocks suffered by their firms.

The remainder of this paper is organised as follows. Section 2 describes
the methodology. Section 3 discusses the data and the institutional features
of the Dutch labour market. The results of the decomposition analysis are
presented in subsection 4.1. Estimated relationships among job flows, wage or
employment growth and firm characteristics are presented in subsection 4.2,
and subsection 4.3 discusses the results. Section 5 concludes.

2 Methodology

The first part of the analysis, the decomposition of firms’ changing wage bills,
is inspired by Fuss (2009), which decomposed wage-bill changes at the firm
level into components due to wage changes and components due to flows of
employment. That study used administrative, matched employer—-employee
data of individual earnings merged with firms’ annual accounts for Belgium
from 1997 to 2001. Fuss’ results agreed with what one would expect from a
downwardly rigid wage environment (which stems, among other things, from
the Belgian system of full automatic indexation under which the base-wage
of all workers is adjusted to inflation). On average, Fuss finds that wage-bill
contractions result essentially from employment cuts in spite of wage increases.

The contractual wage bill is the sum of the monthly contractual wages of
firm i. By contractual wage I mean, the base wage, excluding overtime pay
and performance-related pay, such as incidental pay, extra pay and bonuses.
At time t, firm i employs J;; workers (indexed by j), earning a monthly con-
tractual wage wj; ;. The changes in the wage bill are scaled on the average
wage bill over both years, following Davis and Haltiwanger (1992). As a first
step, Equation 1 simply decomposes the growth rate of the wage bill VVOBM
into a component related to the change in the average monthly contractual
wage and a component related to the change in the number of workers.
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Out of the J; ; workers that firm i employs at time t, S; ; are stayers, workers
employed by firm i in both t and (t—1), and N;; are entrants, employed by
firm i at t but not yet employed by this firm at (t—1). Out of the J;;_; workers
that firm i employs at time (t—1), E;+—; are exiters, employed by firm i at
(t—1) but not at t, and S; ;1 stayers. The change in the wage bill of a firm is
equal to the sum of the wages of stayers and entrants in year t minus the sum
of the wages of stayers and exiters in year (t-1):
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Replacing the sum of contractual wages of each group (S, N or E) by
the number of workers in that group times their average contractual wage and
rewriting the equation gives the decomposition of the change in the contractual
wage bill (equation 3). The first component reflects the contribution from the
change in the average contractual monthly wage of stayers, while the second
component represents the contribution from the net change in employment.
The third and fourth components relate to the contribution of job flows. For
example, if exiters are replaced by an equal number of lower-waged entrants,
the change in net employment is zero, but job flows negatively contribute to
the change in the wage bill lowering the average wage level. More specifically,
the third component reflects new entrants and their wages, relative to those of
stayers. Since the average wage of newly hired workers is below that of stay-
ers, the component is negative: hiring new workers reduces wage-bill growth.
Analogously, the last component reflects the contribution of workers exiting
the firm and their wages, relative to the wages of stayers. Since the average
wage of exiters is below that of stayers, workers leaving increases wage-bill
growth.?
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*Wages of stayers are used as a common benchmark for the wages of both entrants and
exiters. Direct comparison between wages of entrants and exiters would only be possible
for firms that featured both entrants and exiters in a particular year. Note that these
components compensate ‘overshooting’ by the second component, which is caused by the
fact that the change in net employment is valued at the average wage of stayers in year t.




Since the contractual monthly wage (w) is equal to the contractual number
of working hours per month (H) times the contractual hourly wage (w"), the
wage-bill change can be further decomposed in terms of number of jobs, hours
worked and the hourly wages of stayers, entrants and exiters (equation 4). The
first component is again the contribution of the net change in employment,
valued at the average wage of stayers in year t. The contribution of stayers
is split into one component for the change in hourly wage (the second com-
ponent in equation 4) and one for the change in the average working hours of
stayers (the third component in equation 4). The fourth and fifth components
depict the job-flow contributions of hourly wages by non-stayers, while the
last two components represent job-flow contributions of hours worked by non-
stayers. The tables in the results section contain six items, since the last two
components are presented as a single component, ‘hours worked, non-stayers’.
Besides the contractual wage bill, wider definitions of the wage bill are also
considered on top of this: one including overtime pay and another including
incidental and extra pay.
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Having computed the decomposition of the change in wage bill for each
firm-year combination, the next step is to assess to what extent wage-bill ad-
justments are symmetric between favourable and adverse states. I define a
firm-year combination as an adverse state if the firm’s sales decreased com-
pared to the year before, whereas a firm-year combinations in which sales of a
firm increase or remain constant are termed favourable.® The analysis focusses
on the way firms adapt to an exogenous shock in sales.* I therefore analyse

3Parsimonious regressions in Table A4.1 in Appendix A illustrate that wage-bill con-
traction is strongly correlated with sales reduction. As a robustness check, in Table B4.1
in Appendix B, I use the wage-bill change instead of sales growth to distinguish between
favourable (positive wage-bill growth) and adverse (negative wage-bill growth) states.

4 Although reversed causality cannot be fully excluded (for example, high wages may lead
to overpriced products, inducing low sales), sales reduction may to a large extent be consid-



the impact of an adverse sales shock on firms’ wage-change decompositions
by estimating the asymmetry between firm-year observations with falling and
growing sales (or, alternatively, between severe and more moderate negative
sales shocks). To estimate this asymmetry, for each item of the decomposition
a Student’s t-test is performed for the hypothesis that there is no difference in
the mean between the two states. In this regard, the next simple equation is
estimated using maximum likelihood—for sake of consistency with the method
used by Fuss (2009)—, taking into account common year effects ~;:

Amki,t = + 5k.dumki’t + Y, + €k (5)

where k = 1, ..., 6, since equation 5 is estimated separately for each item of
equation 4°

The second part of the paper relates employment growth, job flows and
wage growth to an extensive set of firm characteristics, applying linear and
logistic regression analyses. Again the firm is the unit of observation. As with
the decomposition analysis, the regression analysis focusses on the adjustment
in cases of adverse sales shocks. Indicators for nominal and real downward
wage rigidity have been included as explanatory variables in the regressions to
analyse the relation between downward wage rigidity and employment growth
(see Appendix C for more detailed information on the indicators of wage rigid-

ity).

3 Data and institutional features of the Dutch labour market

3.1 Data

This paper uses administrative, linked employer—employee data for the Nether-
lands covering the period 2006-2013. Data from the Social Statistical Datasets
(SSD), containing wages, hours worked and other characteristics for all jobs
in the Netherlands, have been merged with workers’ personal characteristics

ered an exogenous shock, perhaps even more so since the observed period is characterized
by reduced demand.
®The tables in the results section refer to the items Awxy, , as the contributions to the
gross contractual wage-bill growth by the change in:
1) net employment: (N; — E;_1)@) /D
2) hourly wage, stayers: Yg(wl® — wlS))H7 /D
3) hourly wage, entrants: (o, — wa)NthN/D
4) hourly wage, exiters: (@i — "hS)Et 1HE /D
5) hours worked, stayers: Yg(HY — HY- 1)wt 1/D
6) hours worked, non-stayers: (HY — HY)Nwp® — (HE | — HY)E; 1w/ D,
where D = denominator 0.5(2 s;,twji,t + Zit—1Wji t—1)-



and firm data (see Appendix C for more detailed information on the creation
of the dataset and the applied selections).

Data regarding wages and hours worked are available for all workers in
all firms, an improvement compared to Fuss (2009), whose data do not cover
all Belgian firms. Moreover, the data here contain exact information on the
start and end date of all jobs; however, dismissals and voluntary exits can not
be distinguished. Firm-level data such as that concerning sales, however, are
generally only available for a subset of firms.

I choose to restrict the sample to workers aged 23 to 65. The main reason to
exclude workers younger than 23 is that the Dutch mandatory youth minimum
wage follows a steep profile: from the age of 15 to 23, the minimum wage
increases yearly by 15 to 17%. Hence, workers on a youth minimum wage
see automatic wage increases by two-digit percentages. As a result, youth
workers in some sectors also face a higher probability of dismissal as their
birthday approaches (IKabatek (2015)). The inclusion of young workers in my
data could thus mask a possible downward adjustment of stayers’ wages in
response to a negative shock. Workers aged over 65 are also excluded from the
data; working after the mandatory retirement age is possible, but contracts
generally require renegotiation. Hence, these age groups may experience large
individual wage changes for reasons that are not the primary focus of this
paper.

For each set of two subsequent years, wage-bill changes are decomposed
for all private-sector firms that exist in October of both years. In the main
analysis, firm-year combinations are excluded that are characterised by firm
dynamics, such as mergers and acquisitions. A robustness check explores how
including such combinations affects the results. Summarized, I focus in this
study on wages paid to workers aged 23 to 65 in ongoing, private-sector firms
which are not subject to firm dynamics.

3.2 Descriptive statistics

The period observed in this study, 2007-2013, is characterised by two major
economic contractions. Macro-economic growth plummeted from 1.7% in 2008
to -3.8% in 2009 and dropped below zero again in 2012 (-1.1%) and 2013 (-
0.2%) (CPB (2016)). Graph 1 in Appendix A presents yearly kernel densities
for several key variables, based on the data used in this study that refers to
firms with 25 or more workers. Sales growth (depicted in the graph in the
first row, left) starts to falter in 2008 and then drops sharply in 2009; not only
does the distribution shift to the left but the left tail of the distribution is also
very fat. Sales growth improves over the following years, dropping again in
2012 and 2013, although not as much as in 2009. The other variables show a



Table 1: Descriptive statistics

Mean SD Q1  Median Q3

Growth in contractual wage bill (in %) -04 217  -6.0 1.6 8.4
Employment growth (in %) -3.8 276 -8.3 0.0 5.8
# Jobs 118.6 528.8 31.0 46.0 85.0
# Working hours per month per worker 1471 24.2 1378 153.4 1634
Share exiters (t—1) (in %) 19.0 171 81 138 231
Share entrants (t) (in %) 16.6  16.4 59 125 219
Share aged 60-65 among exiters (t—1) (in %) 10.2 173 0.0 0.0 14.3
Share aged 55-64 among exiters (t—1) (in %) 56 11.3 0.0 0.0 7.7
Average age stayers (t—1) 41.1 43 385 414 439
Age exiters /age stayers (t—1) 96.9 143 885  96.1 1.0
Age entrants /age stayers (t) 85.6 138 774 8.5 936

A Log wage stayers (hourly); permanent contract 2.4 7.8 -0.1 2.6 5.3
A Log wage stayers (hourly); temporary contract 4.0 17.5 -1.3 3.3 8.4
A Log hours worked stayers; permanent contract 0.2 7.8 -1.9 -0.0 1.8
A Log hours worked stayers; temporary contract -0.7 16.5 -3.9 0.0 3.7

Log wage exiters - log wage stayers (hourly) -10.7  21.6 -224 -11.0 0.1
Log wage entrants - log wage stayers (hourly) -14.6 220 -26.7 -148 -35
Log hours exiters - log hours stayers -9.5 241 -15.6 -3.7 3.0
Log hours entrants - log hours stayers 7.6 249 -12.7 -0.9 4.4
A Log overtime hours -0.05 224 -0.26 0.00 0.17
A Log share part-time jobs -0.0 10.2 -3.3 -0.0 3.1
Share stayers. permanent (t) (in %) 70.4 251 61.1 781 882
Share stayers. temporary (t) (in %) 13.0 18.0 1.6 6.6 174
Share exiters. permanent (t—1) (in %) 11.0 117 4.0 79 138
Share exiters. temporary (t—1) (in %) 8.0 14.3 0.0 3.1 8.3
Share entrants. permanent (t) (in %) 6.8 10.1 0.0 3.5 8.8
Share entrants. temporary (t) (in %) 9.8 144 0.0 49 129
# Firm-year observations 124,551

# Worker-year observations (*mln) 15.5

Notes: The data concern pooled annual observations for 2006-2013. The sample comprises
all private sector firms employing 25 workers existing in two subsequent years and not sub-
ject to firm dynamics (mergers etc.). The statistics present the (unweighted) mean, standard
deviation and quantiles of pooled firm-year observations. The variables partly concern (un-
weighted) averages per firm (for example in case of Alog wage stayers) or the difference
between averages per firm (for example in case of ’log wage exiters - log wage stayers’).

Source: Own calculations using registration data from Statistics Netherlands.

similar pattern, although the temporary improvement in sales in 2010 is not
followed immediately by wage and job growth; in fact 2010 is the weakest
year. Furthermore, the densities of contractual wage-bill growth and partic-
ularly growth in the gross monthly wages of stayers (respectively: first row,
right; second row, left) are, strikingly, much more compressed than those of
sales. In adverse years (2010, 2013), the left tail is thin, suggesting wages are
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downwardly rigid. Employment growth (second row, right) strongly recovers
in 2011, thereby returning to the levels found before the first dip. The job
exit rate (third row, left) is highest in years characterised by high employment
growth. The job enter rate (third row, right) is much more dispersed than
the exit rate. Note that the exit rate reflects both voluntary quitting, which
increases in times of employment growth, and dismissals, which increase in
adverse times; the data do not allow distinction between these two types of
exits.

Table 1 presents descriptive statistics for all private-sector firms that exist
in two subsequent years and are not subject to firm dynamics (e.g., mergers)
and employ 25 or more workers. The growth in contractual wage bill exceeds
employment growth at all quartiles, consistent with the generally positive
growth in the wages of stayers. Job flows are substantial: on average 19.0% of
workers leave a firm every year, while 16.6% are newly hired workers, typically
relatively young. The wage growth of stayers on temporary contracts shows
more variation than those on permanent contracts. Wages of newly hired
workers, and to a lesser extent those of exiters, are typically below those
of stayers. Whilst most newly hired workers enter the firm on temporary
contracts, workers on this type of contract have a much higher probability
of exiting the firm. Appendix C provides more detailed information on the
creation of this dataset and the applied selections.

3.3 Institutional features of the Dutch labour market

Institutions partly determine the room firms have to adjust employment and
wages. After some OECD statistics on the relevant trends, this sub-section
concisely overviews the institutional background in the Netherlands. Tem-
porary employment as a share of dependent employment has increased from
16.6% in 2006 to 20.5% in 2013, much higher than the average share in the
EU-28 (13.7% in 2013). The chances of moving from a temporary job to an
open-ended contract are moderate. Also, the share of self-employed workers
has increased from 12.8% in 2003 to 15.9% in 2013. The employment rate of
those aged 55-64 year has increased sharply, from 47.7% in 2006 to 59.2% in
2013, in reaction to changes in the costs of early retirement and an increase in
the statutory retirement age. Part-time work is exceptionally common in the
Netherlands, with almost four out of ten jobs on part-time contracts, more
than twice the EU-28 and OECD average. For women, this rate is six out
of ten, with the average number of working hours rising with the attained
level of education (low-educated and highly educated women work 23 and 32
hours each week, respectively (Portegijs and Brakel (2016))). Another trend is
increasing labour-market polarisation, with high- and low-wage occupations si-
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multaneously expanding at the expense of middle-wage occupations, although
the trend’s magnitude in the Netherlands is smaller than in other countries
(Berge and Ter Weel (2015)).

Partial labour-market reforms were implemented during the 1990s: em-
ployment protection regulations for regular contracts remained more or less
unchanged, while rules concerning the use of temporary contracts were re-
laxed. In 1999, the ‘Flexibility and Security Law’ aimed to increase employ-
ers’ flexibility to use temporary employment, while at the same time increasing
protections for flexible workers as their contracts progress. The discrepancy
in employment protection between regular and temporary contracts is large,
according to the OECD- employment protection legislation (EPL)index; pro-
tection of regular jobs is high by international comparison, principally due to
procedural inconveniences. Although firms can choose among several routes
for dismissal, in any case they have to apply the last-in, first-out rule (within
10-year age brackets to distribute dismissals more evenly over the workforce).b

To cope with the crisis, firms could make use of a part-time unemployment
benefit regulation from April 2009 until the end of 2010. At its maximum ex-
tent, 40,000 workers made use of the regulation, remaining to work on average
60% of their original working hours for three quarters of a year. The perceived
effect of the arrangement is limited: Hijzen and Venn (2011) found that the
part-time unemployment benefit regulation saved five to six thousand full-time
jobs.

Unemployment benefits (UB) during the first two months of unemployment
amount to 75% of the pre-unemployment salary (capped for high salaries) and
70% afterwards. Compared internationally, the replacement ratio (benefit
level /average gross wage) is fairly high. The eligibility requirement is that
one has worked at least 26 out of the previous 36 weeks. The duration of UB
depends on the number of years worked, with a maximum benefit duration
in the observed period of 38 months, which is long from an international
perspective.

Regarding wage setting, a system of collective wage bargaining, vital roles
for social partners and a relatively high minimum wage are the most relevant

5The Dutch employment-protection regime has changed since the observed period. In the
observed period, the Netherlands had a dual employment protection system. Large firms
often went to court to dismiss workers, owing severance payments that increased with age
and years of tenure. Smaller firms mostly applied for authorization at the public employ-
ment service (PES). This route was generally free of severance payment, but included a term
of notice, so the procedure took longer. However, this route also often involved mandated
’social plans’, which may include some kind of severance payment anyway, as well as ar-
rangements regarding work-to-work mediation. A third, fast-growing, route was dismissal
by mutual consent, where employer and employee agree on dismissal terms. This route has
the advantage for the employer of offering more freedom to choose which employee to dismiss.
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institutions in the Netherlands. Collective labour agreements which have been
negotiated at the enterprise level can be extended to the entire sector if the
firm concluding the contract employs at least 60% of the workers in the sector.
Due to this extension policy, union coverage is high, although union density
is low. Collective labour agreements typically contain pay scales that guide
yearly wage increases. The Dutch statutory minimum wage level for adults
is one of the highest in the OECD area, in terms of net wage, gross wage
and labour costs. Social partners (representatives of employers and labour
unions) and the government consult each other regularly on the Social Eco-
nomic Council. Since 1982, there is a system of ‘controlled decentralization’ in
which the government does not intervene directly in wages directly; whereas
government and social partners coordinate wage negotiations centrally, the
actual negotiations concerning wage differentiation and the terms of employ-
ment are conducted on a decentralised basis. In the Spring Agreement 2009,
the social partners and the government centrally agreed upon a contractual
wage increase of 1% for 2009 and 0% for 2010. Half a year earlier, they had
agreed upon a wage increase of 3.5% for 2009, but the deteriorated forecasts
published by the CPB Netherlands bureau for Economic Policy Analysis in-
duced a quick new agreement, which only concerned new collective labour
agreements. There were no changes to existing collective labour agreements
(CLAs) (Harteveld (2012)).

4 Results and discussion

4.1 Results of decomposition

The decomposition analysis explores how firms adjust their wage bills to ad-
just to adverse sales shocks compared to situations of positive sales growth.
In Table 2, the first four columns refer to the decomposition of firms’ growth
in contractual wage bills. The upper panel of the table shows the decomposed
items, which sum to the growth in the contractual wage bill displayed in the
first line of the lower panel. The second and third lines of the lower panel
present growth in the wage bill according to broader definitions of the wage
bill. Column 1 and 2 refer to firms-year combinations that are characterised by
positive and negative sales growth, respectively; the figures are the unweighted
averages over firms. Column 3 presents for each item separately the B , the esti-
mated difference between ‘adverse times’ (sales falling) and ‘good times’ (sales
increasing), according to equation 5, reflecting an asymmetrical response be-
tween favourable and adverse periods. Columns 5-10, discussed subsequently,
explore the heterogeneity of wage-bill adjustments over percentile groups of
sales growth.
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Table 2: Decomposition of wage-bill changes 2007-2013 by sales growth (percentiles) groups

AS>0 AS<0 B P75-P100  P25-P75 B P1-P25 B
Contribution to gross contractual wage-bill change by:
-change in net employment 0.51 -7.64 -6.99 *** 1.94 -1.69 -3.08 *** -11.07 -826 ***
-hourly wage, stayers 2.27 1.84 -0.35 *** 2.45 2.04 -0.28 " 1.82 -0.32 ***
-hourly wage, entrants -2.32 -1.61 0.48 *** -2.73 -1.92 0.55 n.s. -1.49 0.31 ***
-hourly wage, exiters 1.76 2.06 029 *** 2.00 1.59 -0.21 *** 245 077 7
-hours worked, stayers 0.71 0.40 -0.17 *** 0.71 0.67 -0.06 n.s. 0.22 -0.17 **
-hours worked, non-stayers + 0.36 0.53 021 ** 0.33 0.44 0.00 ns. 0.57 020 **
Gross wage-bill change (in %):
-contractual 3.30 -4.42 -6.33 7 4.69 1.12 -3.056 *** -7.48  -T.42 7
-contractual 4+ overtime pay 3.30 -4.65 -6.61 " 4.76 1.03 -3.23 ™ -7.80 -7.68 7
-contractual 4+ overtime, inc. & extra pay 3.36 -4.62 -7.11 ¢ 4.84 1.02 -3.49 ™ -7.65 -7.94 ¥
# firm-year observations 42997 32605 18072 39950 17580
# worker-year observations (*mln) 6.7 5.6 2.4 7.5 2.5

Notes: Data refer to private sector firms with at least 25 employees for which A sales is available for year (t), whereas firm-year combinations
with firm dynamics (mergers etc.) are left out of the data. AS = change in sales, P1-P25, P25-P75 and P75-P100 are subsamples of firms based
on the yearly percentile distribution of the change in sales. /3 is the estimation result for equation 5, applied to the wage bill and each of its its
components separately: B in column 3 refers to AS<0 compared to AS > 0; B in column 6 refers to P25—P75 compared to P75-P100; ﬁ in column
9 refers to P1-P25 compared to P25-P75. The relationship between the items of the decomposition and equation 4 is explained in footnote 5.
Significance levels: * : 5% *x : 1% * % x : 0.1%.

Source: Own calculations using registration data from Statistics Netherlands



The lower panel shows that enterprises with increasing sales grew their
contractual wage bill by 3.30% on average, while firms with decreasing sales
had wage bills that declined by 4.42%. The asymmetry between the favourable
and adverse state is -6.33% (which is the estimated ( for the dummy-variable
in equation 5), or somewhat larger if overtime pay, incidental wages and extra
pay are taken into account.

Considering the decomposition in more detail, all B’s in column 3 differ
significantly from zero, confirming that firms’ wage-bill adjustment is asym-
metric between adverse and favourable times, but the decomposed items are
evidently not equally important. ‘Change in net employment’ is by far the
most important channel for wage-bill adjustment in adverse times. Hours
worked are hardly reduced, indicating that firms only use the extensive mar-
gin to downwardly adjust their wage bills. In good times, on the other hand,
the item ‘change in net employment’ is small; firms thus may increase their
labour productivity through corporate restructuring and/or adopting techno-
logical change instead of expanding their employment.”

A striking result is that growth in the hourly wages of stayers remains
positive in adverse times, reduced only slightly (from 2.27 to 1.84) compared
to more favourable times. Hence, employment reduction contributes about 20
times more to the reduction in wage bills than reduction in the wage of stayers
(the B respectively being equal to -6,99 and -0,35). This finding matches the
existence of relatively high downward real-wage rigidity in the Netherlands
(especially among workers who are older, more highly educated or on open-
end contracts and/or full-time contracts) as measured by Declen and Verbeek
(2015). Hence, mitigating the hourly wages of stayers is not an important
channel to reduce wage bills during adverse demand shocks.

Regarding the intensive margin, changes in the working hours of stayers do
mitigate the wage bill in adverse times compared to good times, but only in a
limited way. Similar to the growth in the hourly wage of stayers, the growth in
working hours remains positive, albeit smaller than when sales increase. The
positive contribution of ‘hours worked by non-stayers’ reflects the fact that
exiters, and to a lesser extent entrants, work in jobs with fewer hours than
stayers; B is negative, but mainly because there are more exiters in adverse
times. Overall, for entrants and exiters taken together, adjustments to working
hours have a minor effect on the wage bill.

Job flows could be another channel to adjust the wage bill, especially if
firms reduce wages of new hires or dismiss high-waged workers during adverse

"Note that the contribution by ‘net change in employment’ is calculated using the monthly
wage level of stayers; insofar as wages and hours worked of non-stayers are below those of
stayers, this affects the decomposition items ‘hourly wage, entrants’, ‘hourly wages, exiters’
and ‘hours worked, non-stayers’.
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periods. What happens to the wages of entrants or exiters cannot be seen
directly from the decomposition table. The complementary information in
Table A4.2 in Appendix A shows that entrants’ wages are generally lower
than those of stayers, in line with steep wage profiles over tenure, but the data
give no indication that firms offer especially low starting wages during adverse
times. The item ‘hourly wage, entrants’ in the decomposition is less negative
in adverse times, mainly because of the reduced volume of cheap entrants.
The magnitude of the item ‘hourly wage, exiters’ in the decomposition is
more positive in adverse times: increased exit of low-paid workers contributes
positively to the decomposition of changes in the wage bill.®

To see how firms adjust to more adverse circumstances, the right-hand side
of Table 2 explores the heterogeneity of wage-bill adjustments over percentile
groups of sales growth. The decomposition is presented for the high end (P75
P100) of the sales growth distribution, the middle part (P25-P75) and the low
end (P1-P25), the latter referring to a severe downward shock in sales. 8 in
column 6 refers to P25-P75 compared to P75-P100, whereas B in column 9
refers to P1-P25 compared to P25-P75. Results show that during a relatively
severe shock, the change in net employment still remains the main channel for
downward wage-bill adjustment. Growth in the contractual working hours of
stayers slows but remains positive. Changes in the contractual wage of stayers
mitigate the wage-bill change by only 0.32 to 1.82 percentage-points. Hence,
the growth in the hourly contractual wage of stayers is scarcely lower at the
lower end of the sales distribution for stayers on both permanent and tem-
porary contracts (Table A4.2), probably because collective labour agreements
put a floor on contractual wage growth. Besides, as the lower panel shows,
firms cut overtime pay and incidental wages during adverse sales shocks.

Exits and entries respond differently to sales; the share of newly hired
workers decreases roughly linearly when sales deteriorate, while exits show
a U-shaped pattern. Exits are subject to two opposite effects which cannot
be disentangled from the data: voluntary job-switches are more abundant
when the economy is robust, whereas firms dismiss more workers and renew
fewer temporary contracts when business deteriorates. Comparing the upper
(P75-P100) and the lower (P1-P25) end of the sales distribution, Table A4.2
shows that the average share of entries decreases more than the share of exits
increases. Hence, reduced entries are an important means to reduce wage bills
when sales decline since the firm has more control over entries than over the
entirety of exits and no dismissal costs are involved.

8Exiters also have lower wages than stayers, although in bad times more highly paid
workers tend leave the firm, as Table A4.2 shows, that the share of older workers among
exiters rises, probably into early retirement. That said, whereas the wage differential between
exiters and entrants reduces in bad times, the number of exiters is higher.
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Although firms at the lower end of the sales-growth distribution hire sub-
stantially fewer new workers, the complementary information does not suggest
that firms apply extra reductions in starting wages. Wages of entrants are be-
low those of stayers (i.e., log wage entrants - log wage stayers is positive) but
this difference becomes smaller when sales growth is lower (i.e., the estimated
B comparing these states is positive). The exact effect is difficult to assess,
however, because the composition of the group of stayers itself and therefore
its average wage is affected by inflows and outflows. Since the last-in, first-out
rule is applied within 10-year age brackets, dismissals reduce the share of older
workers, who generally earn higher wages. However, the findings suggest that,
even at the lower end of the sales distribution, contractual wages are not an
important means to adjust the wage bill, with respect to neither stayers nor
new hires.

One might suppose that in the short run, adjustment could predominantly
run through employment, but that firms will adjust wages downward if sales
growth remains adverse over a longer period. Therefore, I analyse to what
extent the decomposition results are sensitive to the persistence of an adverse
sales shock. To do so, I repeat the decomposition analysis for the (smaller)
sample of firms for which data on sales growth are available for both the year
of observation (t) and the year before, (t—1). I split this sample into three
groups: first, firms with positive sales growth in the year of observation (t);
second, firms with sales decrease in (t) and sales growth in (t—1); and third,
firms with sales decrease in both (t) and (t—1). £ in column 3 of Table 3
refers to the asymmetry between the second and first groups of firms, while
B in column 6 refers to the asymmetry between the third and first groups of
firms. In case of a protracted sales decrease (Table 3, column 5), the wage-bill
contraction is more than twice as high as when sales drop after a year of sales
growth (column 2). Even so, the wage increase of stayers is still positive and
only slightly lower. Hours worked by stayers reduce only slightly. Reductions
in overtime pay, incidental and extra pay contribute to wage-bill reduction, but
to a limited extent and not by much more then after a one-time drop in sales.
Even if these items are reduced strongly, their impact is still limited because
they represent only a small part of the wage bill (for example, in 2009/2010
the average amount of overtime, incidental and extra pay amounted to about
5% of the amount received as contractual wages. Hence, these data support
the picture that firms only choose employment reduction as a means to reduce
their wage bills, even if their sales remain depressed for a prolonged period.
Even if I repeat the same decomposition analysis for the sub-sample of firms for
which data on sales growth are available for both the year of observation and
for year (t—1) and (t—2), no additional wage mitigation is found on average
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for sales drops of three years in a row compared to two years, whereas the
reduction in employment is substantially larger in this case.’

Employment reduction is far more important for firms that have a share of
open-term contracts below the median and hence a higher share of temporary
contracts. The more flexible firms in terms of their contract types use net
employment to a greater extent to adjust their wage bills. Of course, firms
will have tailored the mix of contract types to their needs, given the specific
environments in which they operate. Firms with a higher share of open-term
contracts are more inclined to cut down on incidental and extra pay, but there
is no large difference regarding contractual wages. The hourly wages and hours
worked by stayers are only slightly reduced, remaining positive for such firms
in adverse periods.

%I repeat the decomposition analysis for the sub-sample of firms for which data on sales
growth are available for both the year of observation and years (t—1) and (t—2). Out of
this sample, I compare three groups: first, firms with positive sales growth in the year of
observation (t) whereas sales growth in (t—1) and (t—2) may be positive or negative, 20,360
observations; second, firms with decreasing sales in (t) and (t—1) and positive sales growth
n (t—2), 3,082 firms; third: firms with decreasing sales in both (t), (t—1) and (t—2), 4,939
observations. The B describing the asymmetry between groups 2 and 1 amounts to —5.77
for gross wage-bill growth, —5.98 for the net change in employment and —0.31 for the hourly
wage of stayers. The B describing the asymmetry between groups 3 and 1 amounts to —8.75
for gross wage-bill growth, —10.15 for the net change in employment and —0.36 for the hourly
wage of stayers.
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Table 3: Decomposition of wage-bill changes 2007-2013 by sales growth in current and prior year

AS; >0 AS:<0 B AS:<0 B

ASi—1 >0 AS;_1<0
Contribution to gross contractual wage-bill change by:
-net change in employment -1.42 -5.15  -3.15  *** -10.40 -7.51 ***
-hourly wage, stayers 2.30 2.02 -0.10 n.s. 1.68 -0.39 ***
-hourly wage, entrants -2.06 -1.59 032 *** -1.30  0.56 "
-hourly wage, exiters 1.91 1.77 -0.03 n.s. 2.05 0.08 ns.
-hours worked, stayers 0.43 0.45 -0.14 - 0.08 -0.28 ***
-hours worked, non-stayers + 0.33 0.40 0.11 n.s. 0.55 0.22 ns.
Gross wage-bill change (in %):
-contractual 1.49 -2.11  -3.08 *** -7.34  -T.04 ***
-contractual + overtime pay 1.47 -243 -3.38 7 -7.46 -7.23  ***
-contractual 4+ overtime, inc. & extra pay 1.52 -2.47 -3.68 *** -7.43 -7.86 ***
# firm-year obs. 32,581 13,534 10,528
# worker-year obs. (*mln) 4.9 2.2 2.2

Notes: Data refer to all private sector firms with at least 25 employees for which A sales is available for both year
(t) and year (t—1) (therefore the sample is smaller than in Table 2). This sample is split into three groups: first,
firms with positive sales growth in the year of observation (t) and no requirements for sales growth in (t—1) and
(t—2); second, firms with sales decrease in (t) and sales growth in (t—1); third, firms with sales decrease in both
(t) and (t—1). B is the estimation result for equation 5, applied to the wage bill and each of its its components
separately: B in column 3 refers to the asymmetry between the second and the first group of firms, while B in
column 6 refers to the the asymmetry between the third and the first group of firms. The relationship between the
items of the decomposition and equation 4 is explained in footnote 5. Significance levels: * : 5% % : 1% * % x :
0.1%.

Source: Own calculations using registration data from Statistics Netherlands
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Table 4: Decomposition of wage-bill changes 2007-2013, firms by share of open-term contracts

Share open-term contracts > P50  Share open-term contracts < P50

AS>0 AS<0 B8 AS>0 AS<0 B
Contribution to gross contractual wage-bill change by:
-net change in employment -0.07 -6.72  -5.36 e 1.06 -8.62 -8.94 e
-hourly wage, stayers 2.28 1.88 -0.32 e 2.27 1.80 -0.39 o
-hourly wage, entrants -1.60 -1.01  0.42 o -3.01 -2.25  0.56 o
-hourly wage, exiters 1.10 1.30 0.15 * 2.39 2.86  0.53 e
-hours worked, stayers 0.68 0.36 -0.16 e 0.74 0.43 -0.18 o
-hours worked, non-stayers + 0.28 0.33  0.04 n.s. 0.45 0.74  0.37 o
Gross wage-bill change (in %)
-contractual 2.68 -3.85 -5.20 e 3.90 -5.02  -7.74 o
-contractual + overtime pay 2.69 -4.07 -5.47 e 3.87 -5.27 -8.00 e
-contractual + overtime, inc. & extra pay 2.79 -4.02 -6.23 o 3.90 -5.25  -8.26 e
# firm-year observations 20,994 16,845 22,003 15,760
# worker-year observations (*mln) 3.3 2.8 34 2.7

Notes: Data refer to all private sector firms with at least 25 employees, whereas firm-year combinations with firm dynamics (mergers
etc.) are left out of the data. AS = change in sales. P50 is the median based on the yearly percentile distribution of the share of
open-term contracts of firms. B is the estimation result for applying equation 5 to the wage bill and each of its its components separately
The relationship between the items of the decomposition and equation 4 is explained in footnote 5. Significance levels: * : 5% ** : 1%
o x 1 0.1%.

Source: Own calculations using registration data from Statistics Netherlands



These differences by contract type are consistent with those over sectors of
economic activity. The business services and Horeca (hotel/restaurant/café)
sectors, where job flows (the share of both entrants to and exiters from the
workforce) are two-to-three times larger compared to manufacturing, construc-
tion and goods trade, have a considerable flexible, non-core workforce (see the
decomposition results by sector of economic activity in Table A4.3 in Appendix
A). Several features suggest that these sectors have a segmented labour mar-
ket.'9 First, compared to other sectors, the share of temporary contracts
among entrants and exiters is much higher in the business services and Horeca
sectors and the wage level of non-stayers falls further short to that of stay-
ers. Second, the share of older workers among exiters is remarkably low in
these sectors. In the Horeca sector, the age of both entrants and exiters is
remarkably low compared to stayers. Wage changes for stayers are relatively
high in the business services sector, which might indicate that insiders in this
segmented labour market have strong bargaining positions.

Despite some variation by sector of economic activity, the conclusion that
wages of stayers continue to grow in bad times and is almost as much as in
favourable times continues to stand for all sectors. Moreover, where wage
changes are already moderate with positive sales growth, as in the transport
and communications and Horeca sectors, there seems to be less room to reduce
wage changes when sales deteriorate, suggesting downward wage rigidity. The
mandatory minimum wage may put a floor on wage increases in these sectors.
Moreover, pay scales in collective labour agreements create strong guidelines
for wage changes in sectors with low- and middle-income jobs. High-wage jobs,
however, are often paid above the maximum of the highest pay scales, offering
more room to adjust contractual wages (Deelen and Euwals (2014))

wage-bill growth has varied largely over years (Table A4.4). In 2007-
2008, firms facing drops in sales reduced their wage bills on average by 0.76%,
whereas in 2008-2009 the average reduction was 5.66%; the number of firms
facing fewer sales rose by almost 50%. wage-bill contraction by these firms
found its trough in the next year, 2009-2010. Overtime pay and incidental
wages offered some downward flexibility, -0.50 percentage-points in 2008-2009.

Notably, hourly wage growth of stayers generally has come down between
2007 and 2012. In 2011-2012 the change in hourly wages of stayers even
became negative, although this was almost fully offset by a positive growth
in hours worked. It has already been established that firms offer not much
lower contractual wage growth in adverse conditions than in favourable peri-
ods. Over the years, however, the wage growth of stayers has been gradually

0Tables with complementary information by sectors of industry and by year are available
upon request.
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reduced across the board, possibly due to a relatively high level of coordina-
tion. In the Netherlands, the outcomes of the consultations of the Dutch social
partners serve as important guidelines for wage bargaining at the enterprise
and sector levels.

4.2 Regression analysis of wages, job flows and employment

While the decomposition analysis in the last subsection provides insight into
the balance between the elements of wage-bill change, this analysis only al-
lows exploration of variations over a single dimension, such as the share of
open-term contracts (see Table 4); if decompositions of two groups of firms
are compared, the differences in observed characteristics are not considered.
Therefore, I use a multivariate regression analysis to examine the relative im-
portance of various covariates. Again, the unit of observation is the firm, while
the covariates often concern the shares of certain groups of workers in the firm
(in percentages) or dummy variables related to categorical variables.

The regressions explain variables underlying the results of decomposition,
such as the wage growth of stayers, employment growth and job flows. I focus
on these underlying variables rather than on the decomposed items themselves,
because the latter may be impacted by, for example, both wages and the size of
the group of workers, which would make the results more difficult to interpret.

The regressions elucidate the role of labour-market rigidities and firm char-
acteristics.!! Since the main interest here is the balance between the adjust-
ments to wages and to employment, I include employment growth as a covari-
ate in the wage-growth regressions, while I include wage-growth and indicators
for downward wage rigidity in the regressions for job flows and employment.
To address reverse-causality issues, other explanatory variables are mostly
measured at year t—1, whereas the dependent variables refer to changes in
year t relative to t—1 and an instrumental variable is used for the shares of
migrant workers per firm (as explained in Appendix C). However, although
the dataset is quite rich, some variables may still be lacking; therefore, I can-
not exclude the possibility that omitted-variable bias plays a role in the results.

Table 5 offers results for both wage and employment growth, highlighting
the most relevant covariates that illustrate variation over sales shocks.'? Col-

1 OLS is applied, but SUR regressions give very comparable results. Table A4.8 explores
Random Effects and Fixed Effects estimations as alternatives to the OLS regressions used
in the main analysis. The results are described in the note underneath that table.

120ther covariates are often similar over the sales growth samples. These covariates merely
reflect variations in productivity or bargaining positions and are less relevant with respect
to adjustments to sales shocks. For example, higher training expenditures, a higher share
of highly educated workers and larger firm size are typically associated with higher wage
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umn 1 presents results for the sub-sample of firm-year observations 