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Abstract

Norwegian panel register data on 170 000 jobs in over 800 workplaces during the period 2000-
2004 are used to study the impact of tax legislation changes on worker physician-certified absence
behaviour and workers’ pay. Evidence is found in accordance with the notion that increased
marginal earnings taxes decrease the return on effort, and thus cause increased absenteeism.
Controlled for fixed job effects, a higher anticipated marginal tax rate increases the absence rate,
overall and with respect to muscular-skeletal illnesses, but this is neither observed for injuries nor
in fixed pay workplaces providing full compensation for absent workers.
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1. Introduction

In modern welfare states, earnings and pay-rolegaare important for financing public
welfare, including sick pay. In this paper we argiua the same tax system financing public
sick pay, may paradoxically also affect workersksiess behaviour. The reason is that the tax
system affects workers’ return on effort, and timgy be considered to provide negative
financial incentives.

While negative financial incentives impact on alesehas been studied for decades
(see next section), the importance of the earrargsystem as a potential source for negative
financial incentives affecting absence is largaiypored. Studies of behavioural changes
following tax reforms have previously primarily fos®ed on earnings and labour supply
response$.The study of Johansson and Palme (2002) is tdkmawledge the sole exception
to this. It analyses the joint effect on absentaexd changes in both sick pay and marginal
taxes in Sweden. The idea of Johansson and Pal@2)(% that changes in the tax system
over time in a country provide variation in thegeriof leisure (alternatively interpreted as the
return on effort) of the worker. In a fixed perseffiect duration approach they find that the
cost of absence for the workers clearly affectskvadosence behaviour.

Johansson and Palme (2002) are, however, unabtkedb with the influence an
employer cause on pay and absence. Firstly, wagesea by employers to take into account
how costly absence is for them (Barmby, Sessiond @areble, 1994; Engstrom and
Holmlund, 2007). If the marginal tax changes, amdstalso the return on worker’s effort,
employers may respond by adjusting their wage @slicSecondly, the quality of the match
between a firm and its employees affects workereadxs behaviour. Workers in good
matches are less likely to become absent than workébad matches. When Johansson and

Palme find no significant impact of the virtual ame on absence, this can be explained by

! See for example Feldstein (1995a, 1995b), Aabetgal. (1995) and Blundell et al. (1998) for impuot
contributions identifying strong labour supply reepes following tax reforms.



workers in bad matches having lower virtual inco@enilarly, a failure to take into account
the job-specific match quality may overestimate tlegative effect of the absence cost on
absence if workers in bad matches have lower absawsts. Finally, Johansson and Palme’s
analyses rest on the assumption that an abseoensletely at the discretion of the worker,
and for certain illnesses at least this is harieigeve.

Our paper wants to remedy this, by studying theaichf changes in the marginal
earnings tax for the individual worker on his orsieickness absence behaviour, where we
take into account unobserved job heterogeneity elsag study how this relate to different
kinds of illnesses.

While we neither observe the introduction of acHpe bonus scheme nor observe
what can be defined as an experiment with respestiges, we argue that by observing exo-
genous variation in the return on workers’ effart lfne with the notion of Johansson and
Palme), we are able to study how this affect tbkngss absence decisions of workers. If one
embeds taxes into the theoretical model of Barntbgl.e(1994), this simple agency model
predicts increased absence probability when reduetenin on effort follows from increased
marginal taxes. Increasing the earnings tax ratkemdeisure becomes relatively cheaper,
thus causing workers to become more absent. Sieceased pay-roll tax affects both wages
and sick pay, theoretically such an increase makéking more costly, thus employers
respond to pay-roll tax hikes by increasing wagesfset costly shirking. In the appendix we
elaborate briefly the background for these prealii

From an empirical point of view these predictioravén two important consequences.
First, since earnings tax changes are exogenotisetavorkers and affect workers absence
behaviour directly, variables expressing the maigaarning tax can be introduced in absence

regressions as exogenous variables.



Second, since variation in the pay-roll tax ledisla is equally exogenous to the
workers as changes in the marginal earning tax,sbould not affect worker behaviour
directly (only through employers’ adjustment of gaglicies), pay-roll tax variation provides
the necessary variation for us to measure the itrggagages on absence behaviour.

This idea is very simple, and should be easily tdde to other countries than
Norway and Sweden. On the other hand, the progeessid geographically differentiated
earning and pay-roll tax systems of Norway andtitinéng of events here seem ideally suited
for our purpose. The timing is beneficial for owrpose, since the tax legislation for the next
year is made public at the end of the previous ,ybafore workers make their absence
decisions. The progressive tax system is benefisiate as the marginal earnings tax and
pay-roll tax in this system increases as earningsvgthe relationships are strongly non-
monotonic. For earnings levels relevant for thekeos in our study the marginal earnings tax
jumps at certain earnings thresholds levels. Thiesshold levels divide the tax rate for the
majority of our workers into three categories, loniddle and high. For workers located in
the earnings distribution close to these threshaldls, a change in the tax system will have
much stronger impact on the return to effort, tifan the average worker. It is this
discontinuity we will explore in our empirical agaés.

Finally, while we analyse workers absence behaviootivated by an efficiency wage
mechanism, another strand of thinking about abséwlteeving injuries is the literature on
compensating wage differentials. This frameworkased on the assumption that employees
have preferences for certain (different) bundleswafge-risk-combinations, while firms,
which are taking into account the costs of prowgdsafety, offer job contracts consisting of
different combinations of wages and rfskvhile the efficiency wage framework implies a

negative relationship between wages and abseneedmen utility level, compensating wage

2 Compensating wage differentials were introduced formally by Rosen (1974), which introduced the concept of
hedonic prices. It has been addressed in a multitude of studies (Viscusi, 1978; Duncan and Holmlund, 1983; Garen,
1994, Gronberg and Reed, 1994, Dale-Olsen, 2000).



setting implies a positive relationship between egm@nd risk, and thus absences (due to
injuries). Since both efficiency wage mechanismd eompensating wages are present in the
Norwegian economy, we expect our empirical analysi®veal that the relationship between
wages and absences is contingent on illness diegnos

The structure of the remainder of the paper ifolsws: Section 2 presents briefly
central findings in the literature on financial @mtives and absences besides Johansson and
Palme (2002). Section 3 describes the tax reformdspay compensation system in Norway.
Section 4 presents our empirical strategy. Dagarésented in Section 5. The impact of the
earning tax system on absences is the topic ofidde@&. Section 7 focuses on other
explanations for our empirical results. Sectiorrigfty concludes. In the appendix we present

an axiomatic illustration and auxiliary regressions

2. How do negative financial incentives affect workrs’ absence behavior?
In the economic literature negative financial inoezs are usually associated with reduced
absence. Negative financial incentives come in nthifigrent shapes.

First, there is the direct effect of reduced puBick pay. Barmby, Orme and Treble
(1995), Johansson and Palme (1996) and HenreksbRensson (2004) find that when wages
are cut whenever a worker is absent, then the absate drop. The two latter studies utilise
public variation in the sick pay legislation in S¥e& and thus exploit what may be considered
a natural experiment.

Second, we have seen the last 10 year studies riewabsence behaviour focussing
on firms’ incentive aspect of worker payment. Rattarly three studies should be noticed.
Motivated by the same theoretical model as our p&rewn, Fakhfakh and Sessions (1999)

studying profit-sharing, employee share ownersimg absenteeism based on French Panel



data on 127 firms from 1981 to 1991, find that bptbfit-sharing and shared ownership
significantly reduced the absence rate, but owngistares more so.

Engellandt and Riphahn (2004), on the other hagsé,panel data on 6500 workers in
a large international company to study the incent¥fects of two different remuneration
schemes on different effort indicators, whereofealog is one. The first remuneration scheme
is an individual surprise bonus, while the othemigre structured determining (part of) the
pay following individual performance evaluations€l find that when worker evaluation is
more dispersed, absence is lower.

Finally, Hassink and Koning (2005) study a lotteeg up in two plants with capital-
intensive production technologies of a large Dut@mufacturer employing 481 workers
using monthly data from the period 2001 to 2003ti€pation in the lottery is contingent on
not having been on sick leave for the last threath® Seven winners are picked randomly.
Each winner receives 75€ in the form of coupond,iamade publicly known. Winners are
then excluded from future lotteries. The lotteryoand to be highly beneficial for the firm, in
that the decrease in sick leave exceed the castifig up the lottery. Not only do Hassink
and Koning find that the lottery reduces sick lebyel.6 percentage points, they observe that
after winning the lottery, the winners resume tipeevious absence behaviour (which should

be expected if it was the prospect of winning ttéery which reduced their absence rate).

3. Tax reforms and pay compensation for absent woess

3.1 The Norwegian tax system

In this section we present some of the Norwegianaéforms during the period 2000 to 2004.
Table 1 shows the marginal earning tax rate fdedght earning levels. The marginal earning
tax rates for low earning levels vary between 7e8cent and 35.8 percent in a quite non-

linear way. Consider for example the tax legiskatior 2003. For earnings less than 23000



Nok the marginal tax is O percent. For earningsvbeh 23000NOK and 33430NOK the
marginal tax is 25 percent. Then for earnings betw83430NOK and 63400 NOK the
marginal tax drops to 7.8 percent. For earningsvbet 63400NOK and 132500 NOK it
jumps to 35.8 percent. Then for earnings betwe&bQ3 and 190400NOK it drops to 29.1.
For earnings between 190400NOK and the first tiolelstor the top tax, i.e., 347000 NOK in
2003, the marginal tax then stays at 35.8 per&®htle the marginal tax rate vary quite a lot
for low earnings, the tax level are quite stableaigerage earnings levels. The median worker
faces a marginal earnings tax rate of 35.8 perdemntthe earning levels increase, then the
marginal tax rate increases by jumps to first 408 to 55.3 percent. Consider year 2003
once more as an example. If the worker earns lems 346 999 NOK as described above,
then the worker faces a marginal earning tax ra@5@ percent. If the worker earns 347001
NOK he or she faces a marginal tax rate of 49.8r Finally, if she earns at least 872001
NOK then she faces a marginal tax rate of 55.3.
[ Insert Table 1 around here ]

The discussion above and Table 1 reveal two f&atst, it is mainly the threshold levels for
the top taxes that changes during our period oémtasion. Second, small changes in earnings
may yield quite strong impact on the marginal taber

Next we look closer on the pay-roll tax rate dgrour period of observation. Table 2
presents the pay-roll tax rate in the 5 pay-rollzanes of Norway, and reveals two important
characteristics during our period of observations.

[ Insert Table 2 around here ]

Firstly, we see that the pay-roll tax rate is umged in all zones during the period 2000-
2003. Then in 2004 it increases weakly in 3 ofzbaes. Secondly, we see that the pay-roll
tax rate is dependent on worker earnings. For bmimers the employers face an additional

pay-roll tax rate on the earning exceeding thestio&l. For example, a worker earning



1500000 Nok in 2000 employed by an employer locatdtie capital Oslo (zone 1) costs the
employer first 14.1 percent in earnings-indepengaytroll tax rate and then an additional
12.5 percent on the 726000 Nok exceeding the tbregsihus the employer ends up paying
roughly a pay-roll tax rate of 20 percent. Simyjarfor an employer located in the
northernmost county in Norway, Finmark, the totayqoll tax rate is 12.5, which is

completely determined by the pay-roll tax ratetesldo high earnings.

3.2 The sick pay system in Norway
The sick pay system in Norway is prototypical of@nerous Scandinavian welfare state.
Workers are provided complete compensation for &r\ié earnings are less than 6G
(G=baseline level public social insurance systemghly 48 377 Nok in 2000 and increasing
to 58 139 Nok in 2004). The employers are freefterdop-up compensation for workers
earning more than 6G (in our data 40% of the peiga&ictor workplaces offer top-up in 2003).
In 2004 45 percent of all private sector (exclugedblic administration, health care and
education) workers earned more than 6G. The emplaywision of top-up sick pay
compensation is a practice that is not particutaNbrway, but is seen in other welfare
countries as well (Barmby et al., 2002).

While one uses the phrase “complete compensatibig,important to note that this
does not mean that all pay is compensated fullystFfor workers operating under a
performance pay regime based on individual perfomea bonuses will often not be
compensated. If the absence is detrimental to faformance, then bonuses can be lost also
under a regime with team incentive devices. Thuseumperformance-pay it is hard to talk
about full compensation. Close to 50% of Norweganate sector workers operate in 2003
under a regime of performance pay (Barth et alQ520thus a substantial proportion of

Norwegian workers cannot be said to experience t&mpompensation. Furthermore, when



you are absent from work you loose out on oppotiesiat work providing other extra pay,
for instance overtime payment. Finally, certain-waage elements are not compensated fully.

Usually each worker have up to 4 periods of 3 abselays based on own declaration
of illness. After that all absences regardlessoofjevity have to be physician-certified. The
firms are free to extend the number of absenceogerand/or absence lengths (in our data
26% of the workplaces provide such extensions BB20As is described in the data section,
our data comprise information on physician-cerdifedosences only, so workers’ short-term
self-certified absence behaviour is not analysegiecally.

The first 16 days of the absence spell are coveregaid by the employer. The

remaining spell is covered by the public authositie

4. Empirical strategy
We are to study the relationship between tax refprewages and sickness absence. Since
firms optimize wages w.r.t. worker turnover and atieeism, and workers sort into firms
depending on pay and work environment, wages asdnales are endogenous variables in
most absence regressions. To a certain extent eelde to deal with this endogeneity
problem by applying a fixed job effect approachisTimplies that our identification of the
relationship between wages and absence rests @tioaronly within the job but over time.
We need exogenous variation in wages, howevedeatify absence behaviour across jobs.
From the discussion in Section 1 we know that chang the pay-roll tax do not
affect worker utility directly but through wageslgnSo if pay-roll tax changes affect wages,
it has to be because employers due to changedalnitify bargain or set wages differently.
Thus in this case, it appears we have a validungnt for wages. Earnings tax variables, on
the other hand, affect absence directly and thosapparently be incorporated in the absence

regressions as exogenous variables.



Unfortunately, this is even more complicated. thirshe marginal earnings tax and
the pay-roll tax are determined contingent on wigkearning. So apparently the causation
goes the other way around. But the rules for tarad specific year are published at the end
of the year before, and it is these rules thatrdete behaviour. So while the realised
marginal tax rate for worker i in job j at year islgiven by MTj.i=margtaxtf;W j.1), we
define the anticipated marginal tax rate for workerin job j at year t as
EMT j=margtax(dent-1 jWii-1), where gn.1 €xpresses the average wage growth for workers
with educational qualification e employed in indyst at year t-1. Thus we assume that the
workers observe the wage growth of comparable werlee., those with similar educational
gualification defined on a 3-digit level and emmdyin the same 3-digit industry) last period
and assume that this wage growth will be realisedallowing period as wef.

It is the anticipated marginal tax rate we useepresent the marginal earnings tax
rate. Therefore it is important to realise thatthie empirical analyses we are to study the
impact of changes in thenticipatedor expected marginal tax on absence behaviournahd
the impact of realised marginal tax changes onratesbehaviour.

In a similar way we define the earning-sensitiegt mf the pay-roll tax rate — the
anticipated pay-roll tax rate: EREpay-roll_tax_rat€gent-\Wit1), i.€., the pay-roll tax for a
worker a specific year is determined by the taesubr that year conditioned on the previous
year’s earnings in the job.

Secondly, our panel setting creates additionatadgls on the instruments. The tax
parameters are obviously set by the public autlesriind are thus easily interpreted as exo-
genous. But public authorities may determine futtae parameters on basis of current

behaviour. Thus the marginal earnings tax can belgonsidered predetermined and weakly

3 If the number of comparable workers within the same educationXindustry-category is less than 5, then we assume
that the average wage growth within the economy provides a better measure of the anticipated wage growth. This
approach was chosen to reduce the sensitivity to and importance of outliers in calculations of the anticipated wage
growth.
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exogenous. This assertion is further enforced sinttge marginal earnings tax depend on
previous earning levels and absence behaviourrddson is quite simple that if the marginal
earnings tax increased previously and thus redubedrate of return on effort, and
consequently lowered wages and increased absdrare this will affect future earnings as
well. This implies that the within-transformatioarmot be used, but estimation of wages on
taxes should be based on first-differenced regyessi These first-differenced wage
regressions may then be used to predict wagesatloyging the pay-roll tax variables to act
as instruments for wages in absence regressiomsr@pirical strategy is therefore:

1. Step 1: First-differenced linear panel regrassiof wages on tax variables and controls
(these results are presented in the appendix).

2. Step 2A: First-differenced linear panel regrassiof the relative number of sick days on
earnings tax, predicted wages and controls.

3. Step 2B: Conditional Logit regressions of thewsoence of absence on earnings tax, wages
(instrumented and not) and controls.

4. Step 2C: Conditional Poisson regressions oabsence spell length on earnings tax, wages

(instrumented and not) and controls.

4.1 Linear wage regressions
Let log wages for worker i employed in job j at &m(InW;) be expressed by:
1) INWji = yr EMTye + i EPTye + 1 X + 65 + Uyt
where EMT;; and EPF; express the anticipated marginal earnings taxamdethe pay-roll tax

rate, respectively, X expresses a vector of control variables, whjlandvj; express a job

specific fixed effect and a white noise error teragpectively.

* The classical “within-transformation can only be used if the instruments are actually strongly exogenous”(Cameron
and Trivedi [2005:758]).
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4.2 Linear absence regressions (the relative nurobsick days)

Following the linear first-difference wage regress of 4.1, the linear absence regressions
follow directly using STATAs XTIVREG2-procedure. Weeasure absence as the number of
absence days relative to the number of work daysswierker i employed in job j at year t, let
Aj: and O express the number of absence days and the nwhberk days, respectively.
Then our regressions can be expressed by:

i

ijt

2) = By InWj; + BrEMT;; + B X +aj + &t

where InW, EMT, and X are as defined previouslyjlevia; andej; express a job specific
fixed effect and a white noise error term, respetyi Equation 2) is estimated using first-
difference linear regression to take care of theedi job effect. Log daily wage is
instrumented by the pay-roll tax rate variablep@sented in Sub-Section 4.1.

However, these regressions ignore the fact thatDf\ can be understood as a
censored variable, with an inflation of zeroes.c8Bithe degree of censoring is considerable
(40% of the workers do not experience an absengaglour observation period), this will
clearly affect our estimates. This can be apprtggatreated by two fixed job effect
approaches: Conditional Logit and Conditional Rmissegressions. The drawback is that
these methods yield a considerable loss of obsengtsince only workers experiencing at
least one absence spell identify the model. Inregressions we introduce the number of
working days as an offset variable, i.e., the pa&tamassociated with the variable is kept
restricted to 1. We conduct regressions where eat tvages both as an exogenous variable
and as an endogenous variable. In the latter casase the linear prediction from 4.1 as our

measure of the instrumented wages.
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4.3 Conditional Logit regressions of the occurrent@absence

In this section we focus on the probability of es@ecing an absence due to illness.

1L if A >0 : -
and let Zj =(InW, EMT;i, Xjie ). In this case the joint

Define ¥, :{o it Ay =0
) ] )

density of the Y-s can be written:

exp@; zYut)eXp(zYut Ziit ) B)
[1+exp(a +Z.,t B)]

3) FCe 1. Zye . B) =

Elimination of the fixed job effecty is eliminated by conditioning odyj=c, and the

following density is consistently estimated using.M

4.4 Conditional Poisson regressions of the absepe# kngth

Finally we want to study the absence days relatwsorking days. The tax structure may not
only affect the absence decision, but also affeetlength of the absence. Let once again
Zj; =(InW;, EMT;e, Xt ) . The joint density of the job-specific fixed effeebisson-model

can be expressed
t
8 1A 2y )= Nexi-a; exp@y A)|-a; expy Al 1 Ayt

Elimination of the fixed job effecty is eliminated by conditioning od:Aji=c, and the

following density is consistently estimated using.M

5. Data

Our analyses are based on the linking of two kiotislata sets. Théirst two data sets
comprise questionnaires, the Norwegian Workplaceé Bmployment Relationship Survey
1997 and 2003 (NWERS1997, NWERS2003), answereg aanker 1997/2003 by the daily

manager or personnel manager of roughly 2300 Naamegstablishments from both public
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and private sectors. These establishments are sdrfrpim establishments with more than 10
employees. Furthermore, the sample is construatethat large establishments are over-
sampled (for example, all establishments with mbe:n 300 employees are included in the
sample). The NWERS-establishments employ over B&0v@orkers, i.e., nearly a fifth of the

Norwegian workforce. The sampling procedure and dlestionnaire (NWERS2003) are
described in Holth (2003) and Torp (2005). The tjoasaire covers topics such as
compensation, work practices and organisation gslieis quite similar to questionnaires
found in many countries, e.g., United Kingdom (wakd employment relation surveys
(WERS)) and United States (EQW-NES).

For our purpose, the questions regarding worker getgrmination and pay com-
pensation related to absences are particularlyestieg. Thus the questionnaire provides in-
formation on whether workers’ wages are performaredated, e.g., by a surplus sharing
regime, or if they are fixed. It also provides inf@mtion on whether top-up compensation is
provided to absent workers (ensuring full pay conga¢ion for absent workers).

The seconddata set, or more precisely, data system, is basguliblic administrative
register data. It comprisedl firms, workplaces and employees (incl. executivesiNorway
2000-2004 (roughly 140000 firms, 180000 workplaaed 2000000 employees each year)
employed May 18 each year. This data set is a similar to an iategr register based data
system, Current System for Social Data (CSSD),elihby Statistics Norway, comprising
information from public administrative registerx¢ept CSSD is not restricted to employment
spells active on May 13. This linked employer-employee data set provigfermation on

workers (incl. executives) (absence spelishysician-certified illness diagnoSisgender,

5 We know the start and stop date of an absence spell. Similatly, we know the start and stop date of a job spell. Thus
when we later measure absence days relative to the number of work days this implies a certain degree of
measurement errors. Both job spells and absence spells contain weekends and public holidays. We have chosen this
approach since we do not know if a worker really works on weekends and public holidays, or if he or she is off work.
¢ These diagnoses allow us to define an injury, but we cannot identify work accidents or work-related injuries. Our
injury measure will include i) work related injuries which are treated by physicians, but not reported to the authorities
as work place accidents, ii) work related injuries which are treated by physicians and reported to the authorities as

14



educational qualifications, income, occupation @00jobs (for example spell length in days
and thus seniority, spell-specific earnings ands tbombined with spell length daily wage,
weekly working hours (intervals, exact hours 20024, hourly wage (only 2002-2004,
calculated from earnings, spell length and exacekiye working hours), and firm-and

establishment identifying numbers, industry (5-diACE), sector and municipality.

For research purposes, it is a nice feature ofNbewegian public administrative
registers that each individual, each establishnat each firm are identified by unique
identifying codes (separate number series). Indata, these original numbers are replaced by
encrypted numbers.

When we link the questionnaires and the regist&, dee end up with 820 workplaces
and 167 168 workers, 171 136 jobs and 496 006 waisens covering the period 2000-2004.
Does our final data set provide a different pictofeabsenteeism than what we generally
observe in the Norwegian economy? Table 3 showsvbkeage absence days relative to work
days in Norway for workers employed the whole yeagrall and for specific illnesses. On
average 5-7 percent of the work days in Norwaylase due to physician-certified sickness
absence. We do observe a weak drop in 2004 ovbtdlinjuries show a stable development
while pregnancy-related absences increase. In 2@, pressure from the public authorities
physicians change their sick leave certifying pcactby becoming more restrictive. The
aggregate absence rates in Norway then consequioiped markedly. As seen in Table 3
the overall aggregate relative number of sick dirgp markedly in 2004, but since we focus
on those workers that are employed the whole ymaraggregate figures refer to a selected
group of workers which will be less affected by tieav practice of physicians.

[ Insert Table 3 around here ]

work place accidents, and iii) non-work related injuries, since it is not know where and on what occasion, the
worket’s injury was acquired.
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Next the table shows the similar figures for oumpke of workers. We observe a weak
decrease from 2000 to 2001 compared to that ofwvalkers. Otherwise the similarities

between our sample of workers and for the econangeneral are evident.

6. Sickness absence, wages and tax reforms

Following our empirical predictions from Sectionve expect to find a positive relationship
between the pay-roll tax and wages and a negasglaionship between wages and the
earnings tax rate. In this section we set forthstiady the relationship between absences,
wages and taxes empirically. To avoid complicatioegarding retirement decisions, special
tax rules for elderly workers and the drasticaflgreasing illness probability associated with
elderly workers, we discard observations of workelder than 60 years of age. We also
discard observations of workers less than 20 yefegje to avoid complications associated

with school children.

6.1 Wages and tax reforms
In this sub-section we briefly describe how the nges in the tax legislation affect
empirically the marginal tax of the workers. Taldlepresents relevant yearly descriptive
statistics.

[ Insert Table 4 around here ]
Table 4 clearly reveals that the changes in thdagislation do not affect the majority of the
workers. Less than 8 percent of the workers expeeiea discrepancy between the observed
marginal earning tax rate for previous period eagsiand the anticipated marginal tax rate
for previous period earnings contingent on the agerearnings growth and the tax legislation
for next year. However, each year roughly 1-3 percé the workers anticipate increased

marginal earning tax rate, while 1 — 5 percenthef workers anticipate a tax rate reduction.
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While on average, this discrepancy between obseaveld anticipated marginal tax rate is
virtually zero (0.02 percentage points), the maxmpositive and negative discrepancy is -28
and 28 percentage points, respectively. Thus fomnesworkers the impact of changed tax
legislation on the marginal tax rate has be defedonsiderable.

We then run as a first step a set of 6 linear s=goas of log daily wages or log yearly
earnings on the anticipated marginal earningsdge the anticipated pay-roll tax rate and the
fixed pay-roll tax rate, as well as some other wasf which later will be used to predict
wages for the second step absence regressionaniicgated pay-roll tax rate captures the
earnings-related part of the pay-roll tax. We pnéseir results in Appendix A2 Table A. In
Models 1-4 and Model 6 we estimate the regressiasiag OLS on first-differenced
observations. This takes care of the fixed jobafftn Model 5 we estimate the regression
based on the within-job transformation. Model 5 ddoeconometrically provide biased
estimates, and is just presented as a contrast.

Both pay-roll tax variables are highly significa@rowth in the fixed pay-roll tax part,
which is relevant for the majority of workers, causage growth. Growth in the earning
sensitive part of the pay-roll tax, the anticipatedrginal pay-roll tax rate, which is relevant
for the top wage earners, reduces wages. Howédwecambined effect of two the pay-roll tax
variables for the top wage earners is positive,lying 0.5 percent higher wages after 1

percentage point pay-roll tax increase.

6.2 The number of sick days, wages and earningefaxms
In this sub-section we estimate absence regressieimg GMM in first-difference form
(eliminating fixed job effects), using the same sktontrols as in the wage regressions of

sub-section 6.1 (except the pay-roll tax varialtleast are used as instruments). Table 5

17



presents the results from the absence regresgibssence in these regressions is measured by
the number of sick days relative to the number ofikwdays.
[ Insert Table 5 around here ]

First, note that we also in Table 5 present soméeece on the strength and appro-
priateness of pay-roll tax variables as instrumdfitstly, no evidence is found to support the
notion that our instruments are weak. We presemtFivalue of excluding the pay-roll tax
variables from the regressions based on the pdRtatjuare-values. We see in all the
regressions these F-values are exceeding 10, whighule-of-thumb threshold for this test.
We also provide Cragg-Donald minEval/L2 F-valuedicating strong instruments.
Secondly, with one exception only, the Hansen t&ties over-identifying restrictions do not
indicate that the pay-roll tax variables shouldeéhéeen included in the absence regression.
The exception is found in one of the robustnesslcheegressions, Model 5.

The evidence presented in Table 5 is very robustl @anly minor changes are
observed between the models. Two important obsensare found in all the regressions.
Firstly, we identify a significant positive impaet the anticipated marginal earnings tax rate
on the absence rate. Increasing the anticipatedjinartax rate by 10 percentage points
increases the absence rate by 0.5-0.6 percentagss.pSince the average absence rate is
roughly 6 percentage points, this implies an ineeeaf 10 percent. Secondly, rather
surprisingly no significant relationship is foundttveen wages and absence. This implies that
no evidence is found supporting the notion thabras moves between jobs providing higher

wage levels, the absence rate should drop.

6.3 Sickness absence, wages, earning tax reforthsersoring

As is pointed out in Section 4, in the regressions.2 one ignores the fact that many workers

are observed with zero absences. Thus the absaticasr censored. To take account of the
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non-continues nature of the occurrence of abseandsthe number of absence days, we
estimate Conditional Logit — and Conditional Poissegressions instead (these conditional
approaches eliminate the fixed job effect). Howetlee drawback is that these methods yield
a considerable loss of observations, since onlkersrexperiencing at least one absence spell
during our five years of observations identify theodels. We conduct regressions for

absences related to all kinds of ilinesses, foeabss related to muscular-skeletal diseases,
and for absences related to injuries.

In Table 6 we present the results from the Coowliti Logit-regressions. An indicator
variable expressing absence (=1) or not (=0) is dependent variable. In addition to the
anticipated marginal tax rate and log daily wag#ssérved and predict8dwe use the same
set of controls as Model 3 of Table 5. The numbderark days is used as an offset variable,
i.e., its parameter is restricted to 1 a prioriisTlet us interpret the estimates as expressing the
impact on the absence incidence rate.

[ Insert Table 6 around here ]

In Models 1 and 2 we study absences related tkiradls of illnesses. Firstly, we see
that anticipated marginal tax rate affects the dence rate positively and significantly.
Increasing the tax rate by 1 percentage pointgeases the incidence rate by nearly 0.6
percentage points, i. e., the impact is 10-timestragg as the one revealed by the regressions
of Table 5. Secondly, in Model 1 we identify a sfgonegative relationship between wages
and the absence incidence rate. Higher wages wathab implies lower absence incidence
rate. In Model 2, when wages are instrumented,sitipe but not significant relationship is
found (albeit it is close). So for wages Table 8 @able 6 present a similar picture.

In Models 3 and 4 we focus on absences relataduscular/skeletal illnesses. This is

a family of diagnoses where we expect that workars make individual absence decisions

7We use the predicted wage values based on the estimates of Appendix A2 Table A, which are also used in Table 5.
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and thus affect the absence incidence rates. Ogam ave find strongly significant and
positive impact on the incidence rate from the aypéited marginal tax rate. As for wages,
within a job we find a strong negative relationshgiween wages and absences. When wages
are instrumented, this relationship becomes sicamtily positive.

Then in Models 5 and 6 we study the relationsk@wien the injury incidence rate,
the anticipated marginal earnings tax and wagestlyineither Model 5 nor Model 6 reveals
any significant relationship between injuries ahd marginal earnings tax. Thus our findings
are being in accordance with the notion that theigated marginal earning tax rate should
only affect workers absence decisions when they lmanaffected by individual choice.
Secondly, in Model 5 we identify a positive relaship between injury incidence rate and the
wage level within a job, i.e., a relationship whiodicates compensating wages. When wages
are instrumented, no significant relationship isrfd in Model 6.

Next we turn to the Conditional Poisson-regressioimhe results from these
regressions are presented in Table 7. Our dependeable is now the number of sick days.
We use the same set of controls as in Table 6ldumber of work days is still used as an
offset variable. This let us interpret the estimate expressing the impact on the absence rate.

[ Insert Table 7 around here ]

Note that even if we analyze physician-certifiecsaires, these can possibly be
influenced by workers’ decisions in two differenays. First, the worker can influence if he
or she will turn absent, then secondly he or simeicduence when to return to work (i.e., the
number of sick days). Thus, if anything, we expgéett if the anticipated marginal earnings
tax increases (and thus lowers the return to ¢ffben the impact on the absence rate should
be stronger than on the incidence rate. Modelgt Xeveal that this is indeed so. The absence
rate is twice as sensitive to changes in the gatied marginal tax rate as the incidence rate.

Increasing the anticipated marginal tax rate byefcgntage point increases the absence rate
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(the relative number of lost work days) by 2.1 patage points. This implies a 30 percent
increase in the relative number of lost work days] thus has to be considered substantial.
Models 5 and 6 then focus on the number of logt day due to injuries. While we in
Table 6 observed that the injury incidence rate waaffected by the anticipated marginal
earnings tax rate, this is not so for the numbdostfsick days. The impact is weaker than for
lost sick days due to muscular-skeletal illnesbasit is still significantly positive. This result
is in accordance with the notion that while workeagsinot affect the probability of injuries

(and thus the incidence rate), they can influeheenumber of sick days following an injury.

7. Other explanations?

These analyses and their results present a ratieulating picture of workers’ absence
behaviour. Can financial incentives really be s@amant for workers when they determine
whether they are to show up at work or report siek?eported in the introduction, Hassink
and Koning (2005) report a sharp drop in the abseates following the introduction of a
lottery where workers could win 75€ in the formooiupons. Thus workers apparently change
behaviour even for measly gain. Is the incentiwgysa plausible explanation in our case?

To address this question, we end this sectiorubging a series of Conditional Probit
(within job) regressions where we study what itemko eliminate the observed positive
relationship between absence and changes in theipatéd marginal tax rate. These
regressions are presented in Table 8.

One possible conflicting explanation that woulddarce apparently identical empirical
results in our regressions is that workers arewessied for their jobs and consequently about
their performance during good times. At the sammeetduring good times workers experience
larger wage growth than in recessions. Thus onnthegin, one would observe increased

anticipated marginal tax rates in industries exg®ing growth, at the same time as one would
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observe increased absence rates in these indudtreet® less concerned workers. These two
relationships will then imply that we should obsera positive relationship between the
anticipated marginal tax rate and the absence Tatexclude this explanation we introduce
the anticipated wage growth previous period asafrtae controls in Model . We see that
the anticipated wage growth last period correlatgsificantly negatively with absences, thus
rejecting our competing explanation. More imporgntowever, this introduction cause only
minor changes to occur with respect to the impatt@anticipated marginal tax on absences.
[ Insert Table 8 around here ]

Next in Model 2 we incorporate into the control tceca worker’'s total earnings
previous year. One motivation for this inclusiontiat if our results follow from some
regression-towards-the-mean effect (high wage andabsences last period, lower wage and
more absences next period) the inclusion of thisakée would capture this effect. The
explanation above, i.e., that good performanceyieat may make workers less worried about
their job next year, also implies a positive re&aship between payment last year and
absences the following year. While the level ofltaarnings last period affects absences
positively, a finding in line with explanations al® the inclusion of this control variable
strongly reduces the impact of the anticipated mafgtax on absences. The impact is,
however, still positive and significant at a 1 peclevel of significance. So even after
control for total earnings last period and antitgolwage growth last period we still observe a
positive relationship between anticipated marge®hings taxes and the relative number of
absence days. All though we do not show this, wee ledso estimated regressions including
log daily wage squared to eliminate the possibtligt the observed impact of the anticipated
marginal tax on absences follows a second ordeniregy effect. This has, however,

negligible effect on the impact of the anticipatedrginal tax.

8 Remember that this variable is defined as the average wage growth from period t-2 to t-1 for workers employed
within the same 3-digit industry having the same 4-digit educational qualification. We argue that this wage measure
should capture changes in the workers outside options.
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As is seen in Section 3 the marginal earnings &d& vary quite irregularly at low
earnings levels, and this observation may posdiklynterpreted as evidence for the notion
that workers would have no idea about which matgaaaning tax rate level they actually
face. Most workers, on the other hand, will dueniedia interest be aware of the top tax rates.
Thus it is interesting to study the potential diéfietial impact of the anticipated marginal tax
rate on absences depending on the earning tax levéflodel 3 we split the anticipated
marginal tax rate into two parts by splines. Thistfvariable, called the anticipated marginal
tax rate-basis, is defined equal to the anticipatagginal tax rate for earnings not invoking
top tax, otherwise it is zero. The second variabdened the anticipated marginal tax rate-top,
is defined equal to the anticipated marginal tag far earnings invoking top tax, otherwise it
is zero. In Model 3 we see thabth the anticipated marginal tax-variables are strongly
significant and positive. The impact is actuallyosger for the basis tax, i.e., we find support
for a differential impact depending on the positiothe wage distribution.

In Models 4-8 we conduct the same set of regrassimn selected samples of workers.
In Model 4 we focus on workers employed in workp&avhere employers provide full
compensationl. Thus we discard information on 20 000 jobs. Coregaio the results of
Model 2, this causes only minor changes.

In Model 5 we focus on full-compensation workplaedtere neither stocks nor stock
options were provided to employees. We expect st@id stock options provided to the
employees to reduce absenteeism and to increasermpance by partly increasing the
involvement of workers and partly introducing wltain be considered an element of profit
sharing or performance pay. Since a majority of leygrs providing full compensation also

provide stocks and stock options this massivelyced the number of jobs included in the

9 Public-financed sick pay provides full compensation for earnings less than 336000Nok. Average earnings for full-
time workers employed the whole year across both public and private sector is 331000Nok. 45 percent of all private
sector workers (excluded public administration, health care and education) earn more than 336000Nok, and thus
need to receive additional sick pay from their employers to achieve full compensation.
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analysis — we end up discarding information on 40f@s. The impact of the anticipated
marginal tax rate on absences is cut in half, $atill significant.

In Model 6 we focus on workplaces where employeovide full compensation and
fixed pay contracts only. Information on close @080 jobs is discarded. The impact of the
anticipated marginal tax is still positive and sfigant.

Finally in Models 7 and 8 (equivalent to Models r&d&3) we focus on jobs where
employers provide full compensation, remunerati@mpgrise neither stocks nor stock
options, and workers are paid fixed pay. These amrkeceive the same pay from their
employers whether they are absent or not and riegardf their performance, but their return
on effort would drop whenever taxes are raised @rsequently we would still expect that
their absence behaviour would be affected. In hdkels 7 and 8 we see a strong significant
negative impact on absences from wages, so highgesvare correlated with fewer lost sick
days. More importantly, the impact from the antatgd marginal tax rate drops to zero and is
highly insignificant. Thus we conclude that whenrkers’ absence behaviour cannot affect
pay, changing tax rates leave workers’ absencevimlraunaffected. This indicate that it is
not enough that the return on effort is affecteccbgnging marginal taxes, but workers have
to be aware of that their remuneration depends hawr teffort (and thus indirectly on

absences).

9. Conclusion

While negative financial incentives impact on alugemas been studied in decades, the
potential importance of the earning tax systemlaagely been ignored. Thus we supplement
a scarce literature. During the period 2000-20041s¢ changes occur in the Norwegian tax

system, particularly with respect to the earnings and the pay-roll tax. A majority of
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workers is not affected by the changes in the agmtax legislation, but in our data for 2-8
percent of workers each year, at the margin, tie@gbs are considerable.

Our analyses clearly show that when workers expedie taxed harder, i.e., when
their return to effort drops, then it seem thatirtiprobabilities to be absent from work
increases. Thus our results are supportive of Jstwemand Palme (2002). We find that both
the incidence rate and the relative number ofwask days increase quite significant, and the
latter increase more so. This is as anticipatedesin this case, the tax increase not only
affects the worker decision on if he or she withtabsent (by making it more likely), but also
his or hers decision on when to return to work ,(bg extending the number of sick days).

Our results are surprising since they depict warkas very informed and rational
acting individuals. We think it is fair to assumieat many workers, possibly even the
majority, have no idea of the kinks and twist o tx system. However, for the minority of
workers on the margin, those that are affectedhlege changes in the marginal tax rate, it
seems that they actually are informed, and theptaaiad change their sickness behaviour in
guite a rational way. On the other hand, in theneauic literature on labour supply, on active
labour market policies and on unemployment benetfitsre is a long history in providing
evidence of rational behaviour, so our surprigeoissibly without merit.

It is, however, not reasonable that all kinds bSemces can be understood in an
efficiency wage framework. Some kinds of illnessesnot be (or are less) affected by
workers’ decisions on absence. If for example &aserinjury occurs, then most workers are
unable to decide whether or not to turn abs&fthus, in accordance with this notion, we
observe that the marginal earnings tax does nettaffie incidence rate of injuries. When to

return to work after an injury is still at the distton of the worker (not to be taken literally, it

10°Of course workers still have the discretion to determine whether or not getting a physician certified sick leave
when it comes to minor injuries.
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will of course involve the counsel of the physidiamnd thus we observe a positive
relationship between sick days and changes in drgimal tax rate.

Our findings also provide an important nuance teahsson and Palme’s results. For
the tax changes to affect worker behaviour, workensiuneration has in some ways to be
sensitive to worker effort. If workers are fullyropensated and are paid a fixed pay with no
stocks or no stock options, the return on effofbded. Whether they show up at work or stay
home, whether they put in a lot of effort or notjoes not matter for their payment. Changes
in the tax system in this case, albeit causingatian in the return on effort but of an equal
kind, should not matter. And this is actually comied by our analyses. For workers
employed under fixed pay contracts providing fudhgpensation for absence, no significant
relationship between the earnings tax and absesaasserved. The reader should however
note a potential drawback related to our findingghis case. By focussing on this sample, we
discard 90 percent of our jobs and observations$ ciarly analyse a highly selected sample.

What can we learn from our study? Firstly, it cdeaeveals that workers react to
financial incentive, whether they are intended ot. Thus one should be aware that the
structure of the tax system, influences workersrreto effort, and thus directly influence
workers’ effort on the job and indirectly affecteth absence behaviour. This again implies
that some changes to the tax system are more dbathyothers, and that the progressive tax
systems of the Scandinavian welfare countries ltavain negative aspects associated with
it. This does not imply that these systems, by engla high degree of redistribution and
financing public welfare, are not without merit,sjuthat there exists some negative
consequences that one either is not aware of aottalk about. Since only a minority of the
workers is affected by these changes, we haveftainefrom drawing conclusion on the
aggregate financial performance of public tax remenersus publicly financed sick pay.

However, our main results support Johansson andé”é002). One implication following
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these studies is the notion that whenever politgiand public authorities consider
implementing tax reforms, the evaluation shouldeedtbeyond tax revenue, earnings- and
labour supply-considerations, and take into accpassible worker absence effects as well.
Increasing the marginal earnings tax to increageréaenue to cover public welfare will
paradoxically also increase public expenditure @ifave though increased sick pay. From a
public economy perspective future studies shouddrty address this issue on a wider basis
using more comprehensive data. Secondly, from #repectives of the private firms, one
should be aware of this phenomenon when they detertheir policy with respect to pay and
compensation. Future analyses should address whbtb@ctually influence firms’ decisions

to implement certain remuneration and compensaégimes.

Appendix
Al An axiomatic illustration

Our theoretical motivation is found in the efficogrwage model of Barmby, Sessions
and Treble (1994). We introduce these taxes inmbdel in a way that will exaggerate the
impact. Firstly, we assume that only wages areestilip earning taxes, not sick pay and
unemployment insurance. This is assumed to accfuunthe progressive element in the
earning taxes. Secondly, we assume that wagesa@npay are subject to pay-roll taxes. Let t
denote earning tax rate, while p denote the pdytaxl

Let 6 represents and index of workers’ general levéiedlth, where in [0,1]. As a
worker’s health deteriorate8,— 1, and he or she experiences a higher valuatideisire.
The firm offers a contract specifying a fixed numbéwork hours, denoted by h. For present
workers the firm’s pays wages w. Furthermore, tin@ fpays sick pay to absent workers,

based on a notion of acceptable illness. The fioasdnot observe the true health of the
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worker. The sick pay is larger than workers outgéons, which is basically governed by
the unemployment insurance, i.e., sick pay=s>b=yoh@yment insurance.

For the workers this means that they face thrdigyuiternatives:

Al)  Un=(1-8)(1-t)w+d[T-h], Us=(1-8)s+3T, U,==(1-8)b+3T.
From Al) one can derive that a worker will neverkvd 6>6,=((1-t)w-b)/((1-t)w-b+h), and
that there exists an indifference limé=((1-t)w-s)/((1-t)w-s+h), making the worker
indifferent between absence and non-absence. Wanasthat the acceptable illness level,
denoted,, for which sick pay, s, is correctly paid, is &a,[1). Howeverp, < &y, and thus the
workers have incentives to overstate their trukergss and consequently to “shirk”.

To discover workers true health the firm may pajok each worker to achieve a
positive probabilitya of discovering the workers’ true state of healBlw. o expresses the
probability of discover a worker shirking. A workeraught shirking is fired. Since
unemployment insurance is assumed strictly less tiha sick pay, the positive probability of
being fired when shirking, alters the workers bebtarn The expected utility of shirking is a
weighted sum of the utility as unemployed and thktyuas absent with the probability of
being caught/not caught shirking as weights. THgset exists a reservation sickness level,
dc=((1-t)w-p)/((1-t)w-B+h), wheref= ab+(1- a)s, such that ki (6c)= a Uy (0c)+(1- a)Us (5¢).
dc will be in (04 dp). In this setting we see that the probability b$@nce is expressed by:

A2) Pr(absent)=18. =1-((1-t)wB)/((1-t)w-p+h)=h/((1-t)wH+h),
wheredPr(absentfiw<0 and oPr(absent§t>0.

The profit maximising firm optimise by setting wagand by offering a number of
employment contracts, while it takes into accoumt temptation for workers to shirk.
Barmby, Sessions and Treble assume a simple expentenue function, g(n), g’'(n)>0 and
g”(n)<0, where n denotes the number of presentkexs. The expected number of present

workers is expressed loyn. The firm’s maximising problem can thus be expees
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A3)  maxw,y E[II(w, A)]=g(n)-Bc (1+p)w+(1-5c)k+(1+p)(1-8)s-(1+p)(1-0)( 8, - 8)s]A.
The two first-order conditions can then be exprésse
Ad) 8= (03 ow)[(1+p)s(L-05,)+K],
A5)  g'(n)=(1+p)w+(1bc)[(1- dc)k+(1-(ad; +(1- a)dc))s].
From totally differentiating Equation A4), we find

93,
dw _ oW

o 33D 0%(3,) ]
ow gz L0FPIs-as)+k]

sl-ad,)

AB) > 0.

Note that if sick pay is not subject to the pay-tak or if sick pay is negligible, then firm
wage setting is less or not at all affected bygae-roll tax.

What happens with the firm’s pay setting if thengiags tax changes? Unfortunately
analytically this yield an ambiguous impact, buuiion implies that an increased earnings

tax decreases labour demand and makes it more @xpda use pay to offset costly shirking.

A2 First step Wage regressions

[ Insert Table A around here ]
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Table 1 Marginal earnings tax during 2000-2004.iVaea. Tax in percent.

Year Tax free Low Main Top Top Tax1 Tax?2

threshold threshold 1 threshold 2

2000 3900 7.8<=29.1 <=35.8 277800 762700 49.3 553
2001 30600 7.8<=29.1 <=35.8 289000 793200 49.3 553
2002 31800 7.8<=29.1 <=35.8 320000 830000 49.3 553
2003 31800 7.8<=29.1 <=35.8 347000 872000 49.3 553

2004 31800 7.8<=29.1 <=35.8 354300 906900 49.3 553

Note: State tax is 7.8 of gross earnings. Munidipahx is usually 28.0, but dependent on dedudigin area
comprises all of Norway except the northernmostntypland municipalities bordering to this countyigth
northernmost area is also characterised by hawng gay-roll tax). Threshold level figures expresge NOK

(1E=11NOK).

Table 2 Pay-roll tax during 2000-2004. Tax in patce

Pay-roll tax zones Threshold Additional
1 2 3 4 5 level pay-roll tax
2000 14.1 10.6 6.4 5.6 0 774032 12.5
2001 14.1 10.6 6.4 5.6 0 809648 12.5
2002 14.1 10.6 6.4 5.6 0 851728 12.5
2003 14.1 10.6 6.4 5.6 0 853728 12.5
2004 141 141 8.3 7.3 0 930224 125

Note: The threshold level denotes workers’ earnlagsl needed to invoke an additional pay-roll telareshold

level figures expressed in NOK (1£=11NOK).
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Table 3 Sick days relative to working days. In petc

Year All Muscles- Psych./ Respiratory ~ Pregnancy Others  Injuries

Skeleton  Nervous syst.

ALL

2000 5.59 2.70 0.97 0.55 0.22 1.15 0.40
2001 6.27 2.94 1.26 0.52 0.20 1.36 0.42
2002 6.54 3.00 1.36 0.51 0.22 1.46 0.44
2003 6.72 3.11 1.43 0.50 0.27 1.41 0.45
2004 6.09 2.75 1.34 0.41 0.27 1.33 0.43
NWERS

2000 6.34 3.23 1.09 0.57 0.18 1.28 0.48
2001 6.27 3.10 1.15 0.51 0.19 1.33 0.47
2002 6.54 3.23 1.19 0.52 0.19 1.42 0.51
2003 6.57 3.27 1.27 0.48 0.21 1.36 0.48
2004 5.81 2.79 1.12 0.39 0.23 1.28 0.43

Note: ALL: Based on 8277081 observations of theytaton of workers employed by the same employer
during the whole year. NWERS: Based on observatidtise population of workers employed by employers

participating in the questionnaires NWERS1997 aMdERS2003.
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Table 4 Descriptive statistics on workers affedigaarning tax reforms. NWERS-panel.

Workers 20 — 60 years of age. Strictly positiveneays last period.

Year  Statistic Total earning: Anticipated Anticipated No changesil Increase in Reduction in

previous marginal tax changein anticipated anticipated anticipated in

period marginal tax marginal tax marginal tax marginal tax
2000 Mean 291 41.8 0.4 97.5 1.3 1.2
Max 2204 55.3 28.0 1 1 1
Min 0.3 0 -28.0 0 0 0
2001 Mean 309 41.9 -0.3 97.5 1.3 1.2
Max 3145 55.3 28.0 1 1 1
Min 1.1 0 -28.0 0 0 0
2002 Mean 330 42.0 -12.2 91.8 34 4.8
Max 2647 55.3 28.0 1 1 1
Min 0.9 0 -28.0 0 0 0
2003 Mean 350 41.8 6.2 97.7 14 0.9
Max 2611 55.3 28.0 1 1 1
Min 0.3 0 -28.0 0 0 0
2004 Mean 363 41.8 5.2 97.8 1.3 0.9
Max 3324 55.3 28.0 1 1 1
Min 0.3 0 -28.0 0 0 0

Note: Earnings figures are reported in 1000 NOKjlevall tax figures are reported in percent. Tablé is
based on observations of the population of workenployed by employers participating in the questares
NWERS1997 and NWERS2003. The yearly distributiorwofkers is as follows: 85751(2000), 72402 (2001),

76427 (2002), 74113 (2003), and 71252 (2004).
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Table 6 The impact of pay and tax reforms on alesesith (proportion of work days absent).

Fixed job effect.

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Dep. Variable: Proportion of work days absent t
Anticipated marginal tax rate 0.0005 0.0005 0.0005 0.0005 0.0006 0.0004
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (01O
Log daily wage -0.0445 -0.0357 -0.0275 -0.0622 065
(0.0653)  (0.0629)  (0.0669) (0.0724)  (0.0783)
Log earnings -0.0319
(0.0751)
Full-time worker 0.0625 0.060Z  0.0579  0.0607  0.0727  0.0523
(0.0189) (0.0183) (0.0193) (0.0253) (0.0251) (0Mm2
Experience (years) squared 0.0001 0.0001" 0.0001 0.0001
(0.0000)  (0.0000)  (0.0001)  (0.0000)
Seniority (years) squared -0.0001 -0.000f" -0.000f" -0.0001
(0.0000)  (0.0000)  (0.0000)  (0.0000)
Employment sgll (days) yea -0.0002° -0.0002  -0.0001  -0.0003
(0.0001) (0.0001) (0.0002) (0.0001)
Controls for:
Intercept, year dummies Yes Yes Yes Yes Yes Yes
Method:
First-difference (job) — IV Yes Yes Yes Yes Yes
Fixed job effect — IV Yes
Sample:
Employed whole year Yes
Strength/appropriateness of instruments
F-value excl. pay-roll tax var. 18.7 21.4 18.7 12.2 20.6 11.4
Cragg-Donald minEval/L2 F  25.7 26.7 24.4 17.9 18.4 23.3
Hansen J (p-value) 0.01(0.97) 0.01(0.91) 0.03(0.8@)02(0.89) 0.10(0.75) 0.48(0.49)
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Anderson canon. Corr. LR~ 51.3(0.00) 54.0(0.00) @B@®) 35.7(0.00) 36.7(0.00) 46.6(0.00)

Jobs (IXE) 106591 106591 106591 106591 108551 89301

Observations (IXEXT) 291444 291444 291444 291444 8380 257051

Note: Based on observations of jobs (combinationvofkerXworkplace) given by the population of worke
employed by employers participating in the questares NWERS1997 and NWERS2003. See Appendix A2
Table A for first step regression results. The pall/tax rate variables (anticipated pay-roll tatert, fixed pay-
roll tax rate t) are used as instrument for wagmse@rnings).” and” denote 1 and 5 percent level of

significance, respectively.
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Table 7 The impact of pay and tax reforms on tlodalbility of being absent.

Fixed job effect.

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Indicator if being absent at least once (=1) dusiagr t

All kinds of absences Muscles-skeletal Injuries

Anticipated marginal tax rate 0.0058 0.0056 0.0054 0.0050 -0.0011 -0.0009

(0.0011)  (0.0011)  (0.0006)  (0.0006)  (0.0009) (09O

Log daily wage -0.1091 -0.2995 0.2827
(0.0307) (0.0332) (0.0538)
Predicted log daily wage 0.0100 0.0303 0.0158
(0.0059) (0.0094) (0.0151)
Full-time worker 0.7034  0.6600  0.5833  0.4740 0.1920  0.2738

(0.0508)  (0.0496)  (0.0564)  (0.0553)  (0.0978) (619
Experience (years) squared ~ 0.0011 0.0012" 0.0005 0.0006 0.0007 0.0006
(0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0003) (030
Seniority (years) squared -0.0014 -0.0014" -0.0015  -0.0015 0.0008 0.0008

(0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0004)  (0FP

Employment spell (days) Offset Offset Offset Offse  Offset Offset
Controls for:

Intercept, year dummies Yes Yes Yes Yes Yes Yes
Method:

Conditional logit Yes Yes Yes Yes Yes Yes
IV for daily wage Yes Yes Yes
Jobs (IXE) 54636 54636 38463 38463 16659 16659
Observations (IXEXT) 222218 222218 156847 156847 8367 67835

Note: The pay-roll tax rate variables (anticipapey-roll tax rate , fixed pay-roll tax rate ) arged as instrument
for wages. See tables 5 and 6 for information astrimments. Regression Model 3 in Table 5 is used fo

predicting log daily wage. and” denote 1 and 5 percent level of significancepeetvely.
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Table 8 The impact of pay and tax reforms on thepgrtion of work days lost due to

absenteeism. Fixed job effect.

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Dep. variable: the number of work days absentduyear t

All kinds of absences Muscles-skeletal Injuries
Anticipated marginal tax rate 0.0213 0.0205 0.0222° 0.0214 0.0183 0.0187
(0.0001) (0.0001) (0.0001) (0.0001) (0.0004) (040
Log daily wage -1.0187 -1.2567 -1.2638
(0.0021) (0.0030) (0.0087)
Predicted log daily wage 0.0602 0.0825 0.0232
(0.0009) (0.0015) (0.0151)
Full-time worker 1.0722 0668  1.1506  0.6615  0.6500  0.3797
(0.0044) (0.0043) (0.0064) (0.0047) (0.0197) 01
Experience (years) squared ~ 0.0008 0.0012" 0.0009 0.0014 0.0010° 0.0012°
(0.0001)  (0.0001)  (0.0001)  (0.0002)  (0.0001)  (0DO
Seniority (years) squared -0.0034 -0.0037° -0.0037 -0.0041" -0.0028  -0.0028
(0.0001)  (0.0001)  (0.0001)  (0.0001)  (0.0001)  (0DO
Employment spell (days) Offset Offset Offset Offse  Offset Offset
Controls for:
Intercept, year dummies Yes Yes Yes Yes Yes Yes
Method:
Conditional Poisson Yes Yes Yes Yes Yes Yes
IV for daily wage Yes Yes Yes
Jobs (IXE) 54219 54219 32282 32282 11522 11522
Observations (IXEXT) 182466 182466 110114 110114 8489 39846

Note: The pay-roll tax rate variables (anticipapeg-roll tax rate t, fixed pay-roll tax rate t) arged as
instrument for wages. See tables 5 and 6 for infition on instruments. Regression Model 3 in Takkeused

for predicting log daily wage. and” denote 1 and 5 percent level of significancepeetvely.
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Table 9 The impact of pay and tax reforms on thenlmer of work days lost due to

absenteeism. Fixed job effect. All kinds of absence

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8

Dep. variable: the number of work days absentnduyear t

Antici.marginal tax ratt  0.0231  0.0036 0.0043 0.0018 0.0030 -0.0001

(0.0001)  (0.0001) (0.0002) (0.0003) (0.0003) (0.0004)
Antici. marg. tax rate 0.0047 -0.0005
basis (0.0001) (0.0005)
Antici. marg. tax rate 0.0035 -0.0001
top (0.0001) (0.0004)
Log daily wage -1.0199  -1.0306 -1.030° -0.5559° -0.5856 -0.9365 -0.738 -0.739

(0.0022)  (0.0022)(0.0022) (0.0029) (0.0049) (0.0042) (0.0071)0.0071)
Full-time worker 1.0690 09473 0.9457 08626 1.0393 09498 1.1048 1.1081
(0.0045)  (0.0045)(0.0045) (0.0057) (0.0096) (0.0042) (0.0160)0.0160)

Experience (years) 0.0009  0.001Z 0.0012 0.0016 0.0014 0.0013 0.0014 0.0014

squared (0.0001)  (0.0001).0001) (0.0001) (0.0001) (0.0001) (0.0001Y0.0001)
Seniority (years) -0.0035  -0.0036 -0.0036 -0.0034 -0.0025 -0.0027 -0.003 -0.0025
squared (0.0001)  (0.0001.0001) (0.0001) (0.0001) (0.0001) (0.0001Y0.0001)
Anticipated wage 04764 02927 -0.305 -0.3724 -0.4819 -0.2152° -0.258 0.266
growth year t-1 (0.0089)  (0.0090(.0090) (0.0106) (0.0173) (0.0163) (0.0284)0.0285)
Total earnings year 0.0042 0.0047 0.0034 0.0042 0.0046 0.0043 0.0043
t-1/1000 (0.0001)(0.0001) (0.0001) (0.0001) (0.0001) (0.0001)0.0001)

Employment spell (days) Offset Offset Offset Offset  Offset Offset  Offset &t

Restrictions on workplace population

No restrictions Yes Yes Yes

Employer ensure full compensation Yes Yes Yes s Ye Yes
Stocks/stock options not provided to employees Yes Yes Yes
Fixed pay only Yes Yes Yes
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Controls for:

Intercept, year Yes Yes Yes Yes Yes Yes Yes Yes
dummies

Method:

Conditional Poisson Yes Yes Yes Yes Yes Yes Yes Yes
Jobs (IXE) 54219 54219 54219 35542 10911 16062 5158153
Observations (IXEXT) 182466 182466 18244@20316 36584 53940 17367 17367

Note:~ and denote 1 and 5 percent level of significance, eespely.
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Table A2 The impact of tax reforms on wages. Fipddeffect.

Modell Model2 Model3 Model4 Model5 Model6 ©Na7

Dep. Variable: LnwW LnW Ln'wW LnE Ln'wW Ln'wW LnW

Anticipated marginal tax rate 0.0002°  0.0003  -2.5e-6 -0.0006 0.0009 -0.0004 -0.0027
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (01O (0.0001)
Anticipated pay-roll tax rate -0.0012" -0.0013 -0.0012" -0.0010° 0.0014 -0.0009  0.0001
(0.0003) (0.0002) (0.0002) (0.0003) (0.0003) (00 (0.0003)
Fixed pay-roll tax rate 0.0062 0.0062° 0.0059° 0.0057 0.0041° 0.0069° 0.0057
(0.0017) (0.0017) (0.0017) (0.0017) (0.0011) (@40 (0.0015)
Full-time worker 0.2860 0.2869 0.2857° 0.3345 0.3436 0.2503 0.2691
(0.0070) (0.0070) (0.0070) (0.0091) (0.0059) (@DO (0.0073)
Experience (years) squared -0.0005-0.0005 -0.0003" -0.0004" -0.0003
(0.0001) (0.0001) (0.0002) (0.0002) (0.0001)
Seniority (years) squared -0.0003-0.0005" -0.0003" -0.0002° 0.0001"

(0.0001) (0.0001) (0.0000) (0.0000) (0.0000)

Employment spell (days) -0.0009 -0.0009° 0.0030" -0.0007" -0.000§
(0.0002) (0.0001) (0.0001) (0.0002) (0.0001)

Method: First-difference Yes Yes Yes Yes Yes Yes

Method: Fixed effect Yes

Sample: Employed whole year Yes

Sample: Earnings above tax-free limit Yes

R° 0.051 0.066 0.069 0.164 0.131 0.049 0.067

Jobs (IXE) 106591 106591 106591 106591 106603 9234789301

Observations (IXEXT) 291444 291444 291444 291444 1526 257051 252413

Note: Based on observations of jobs (combinatiowarkerXworkplace) given by the population of worke
employed by employers participating in the questiores NWERS1997 and NWERS2003. LnW and InE
denote log daily wage and log yearly earnings,aetpely. All regressions comprise an intercept pealr

dummies.” and” denote 1 and 5 percent level of significancepeetvely.
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