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Abstract

We study how employee sickness absence affects worker-firm matching. We build on
the idea that firms are sensitive to absence in jobs with few substitutes (unique
positions). Consistent with this, we show that unique employees are less absent
conditional on individual characteristics, establishment fixed effects and detailed
occupational information. Half of this association is explained by sorting of lowabsence workers into unique positions but sorting is less pronounced under imperfect
information. Finally, job separations respond more to realized sickness absence in
unique positions. The findings suggest that the cost of production disruptions is an
important aspect of firms’ hiring choices.
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Introduction

Recent reports in many countries document high sickness absence rates and large
associated costs for firms. 1 Yet, little is known about how sickness absence affects key
labor market outcomes, such as access to jobs, worker mobility and career trajectories.
In addition, we know next to nothing about which strategies firms use to minimize the
costs of employee absence. In this paper we examine whether firms use workers’
sickness absence history as a sorting criterion when hiring. More specifically, we test
the idea that firms seek workers with a low sickness absence behavior in jobs where
absence leads to particularly costly production disruptions.
The idea that firms should be eager to find the right employees for the right jobs is
motivated by the fact that both workers and jobs are heterogeneous, which can lead to
match-specific gains in productivity. 2 Despite the theoretical notion of match-specificity
there is still little empirical evidence on cross-firm differences in hiring and the
importance of worker-firm complementarities. One reason is that it is difficult to
measure how well a worker matches a particular job, which has forced researchers to
infer match effects based on how wages and separations vary with tenure and job
mobility (Nagypál, 2007, Lazear and Oyer, 2012). 3
In addition, most of the discussion about match quality is focused on complementarities in terms of worker skills (or human capital) and the skill requirements (or
technology) of different jobs. 4 But it is well possible that there may be important
complementarities in other dimensions of employee attributes and firm technology that
determine how workers select into jobs and, in turn, their labor market outcomes. 5 In
this paper we expand the notion of match-quality, by focusing on complementarities
between workers’ sickness absence behavior and job attributes.
1

It is reported that 131 million working days were lost due to sickness absence in the UK in 2013 (Office for
National Statistics [UK], 2014). Another report from the UK estimates that employers pay GBP 9 billion a year in
sick pay and associated costs (Black and Frost, 2011). In Germany it is reported that employers spend about EUR 25
million per year on sick pay. This number is more than 1 percent of the total GDP in Germany (German Federal
Statistical Office, 2011). Numbers for Sweden suggest that employers spent SEK 21 billion on sick pay and
associated costs in 2012 (Previa, 2013).
2
See Sattinger (1975), and Tinbergen (1956) for the original work on the problem of assigning heterogeneous
workers to heterogeneous jobs.
3
Two exceptions are Jackson (2013) who shows that teacher-school match effects explain a quarter of the variation
in teacher quality and Fredriksson et al. (2015) who show that wages and job separations depend on how well
worker’s cognitive abilities and personality traits match the abilities of the existing workforce.
4
See, for example, Abowd et al. (2007) on how different components of skills are related to firms’ technological
inputs; Andersson (2009) on the relation between firms’ product market segment and the demand for worker
innovation skills in the software industry or Lazear (2009) on firm-level heterogeneity in skill-weights.
5
For example, Lazear (1998) argues that the match-quality for a given firm depends on the riskiness of workers, and
firm-level characteristics such as expected time-horizon and the degree of private information.
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We use a simple search and matching model to illustrate the idea that firms avoid
high-absence workers in jobs with few substitutable workers, as the costs associated
with production disruptions from work absence should be decreasing in the number of
employees performing the same tasks (as captured by occupational classifications).6
The extent to which worker-job sorting occurs via hiring choices naturally depends on
the ability of firms to differentiate high absence types from low absence types ex ante.
Because employee sickness absence is more difficult to observe for employers
compared to, for example, formal credentials it is not clear that it will have a significant
impact on actual hiring outcomes.
Empirically, we start by documenting a very strong relationship between employee
absence and the number of coworker substitutes in the private sector, conditional on
detailed occupation and establishment fixed effects. This finding is robust to a number
of variations of the empirical model (controlling for individual characteristics, changing
the level of detail of the occupational codes and including public sector employees). The
difference in sickness absence between workers with few/several substitutes is
economically non-trivial, and is approximately similar in magnitude to the difference in
absence rates between labor market entrants and workers in the middle of their career.
Importantly, about half of the association remains when we account for worker
heterogeneity by including worker fixed effects. This suggests that the relationship
between sickness absence and internal worker substitutability is partly due to
assignment of low sickness absence types into unique positions and partly due to
endogenous adjustments of sickness absence when employees are assigned to jobs with
low internal substitutability. We corroborate the first mechanism by showing that
workers hired for unique positions have lower pre-hire sickness absence compared to
workers hired for jobs with higher internal substitutability. In addition, we show
evidence of systematic job turnover among recently hired employees who become
absent within jobs with few substitutes. Conditional on staying in the job, realizations of
absence is instead related to the probability of receiving assignment more coworker
substitutes.
6

Conceptually, consider a workplace with complementarities between two occupational groups where one group is
small and one is large, e.g. a newspaper with many journalists and one IT-expert. Intuitively the employer should care
more about keeping sickness absence low in the IT-expert position given the potential production disruption that
absence in that position could create. This notion is related to the O-ring production function described by Kremer
(1993) where the marginal value of improving the weakest link in the production is very high.

4
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Overall, these findings suggest that firms manage to reduce absence in sensitive
positions by both selective hiring and ex post adjustments. The fact that job separations
respond to realized sickness absence in addition suggests that employment relationships
are formed under uncertainty as suggested in the seminal work of Jovanovic (1979b).
We further explore the role of information available in the hiring stage using three
different (but related) proxies for the amount of information in the hiring stage derived
from the employees’ employment history: strong pre-hire employment record, previous
firm connection and common workplace history with incumbent employees.
Our findings suggest that the level of information about worker sickness absence
type is an important determinant of the sorting patterns. First, we show that less precise
information (using the proxies mentioned above) generally is associated with less
pronounced sorting. Second, information is more strongly related to pre-hire sickness
absence in jobs with few substitutes than in jobs with relatively many substitutes,
suggesting that screening for low-absence workers is primarily important for key
(unique) positions. Third, we find that the separation response due to realized sickness
absence among workers in unique positions is negatively related to the amount of
information in the hiring stage.
The paper contributes to the literature in several ways. First and foremost, employee
selection and hiring strategies is still somewhat of a black box (Oyer and Schaefer,
2011). Limited evidence suggests that employers are reluctant to hire applicants with a
history of sickness absence, but remain uninformative of why (Eriksson et al., 2012).
The strong association between employee absence and the number of substitutes suggest
that the cost of disruptions associated with sickness absence is a key aspect of the hiring
decision, as the direct costs of absence (e.g. co-payments) are the same irrespectively of
the number of substitutes. In that sense, high-sickness absence workers constitute weak
links in jobs with few substitues.

Our findings also relate to the literature documenting a positive association between
sickness absence rates and firm size in the cross-section, which is consistent with the
argument that production in small firms should be particularly sensitive to individual
sickness absence. 7 However, it is possible that this relationship also reflects other
7

See Allen (1981), Barmby and Stephan (2000), Dionne and Dostie (2007) and Ose (2005). Lindgren (2012) also
provides an interesting contribution showing that the higher sickness absence rates in larger firms primarily are
driven by a higher incidence of sickness spells rather than longer durations.
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between-firm differences related to size. By exploiting variation in the number of
substitutes within narrowly defined job cells, the present paper provides a more credible
assessment of the direct relationship between sickness absence and employee
substitutability.
We also provide some evidence on the role of information in the hiring decision.
Here, some recent studies show that firms rely on signals or informal search channels in
order to screen for the right workers. 8 Our findings suggest that both pre-hire screening
and post-hire separations induced by realizations of absence types serve as means to
achieve an allocation of low-absence workers in unique positions within firms.
Our findings could, finally, also have implications for other issues related to worker
sorting, such as the reasons behind the gender gaps in career outcomes. It is welldocumented that women are underrepresented in key positions (such as managerial
positions) in most countries. At the same time, women are absent from work more
frequently than men (in particular after childbearing). In the light of our findings it
would thus be interesting to address whether there is a direct relationship between the
difference in real and perceived absenteeism across genders and the job opportunities of
men and women in key positions.9

10

The remainder of the paper is structured as follows. In Section 2 we explain the
theoretical framework that we rely on. Section 3 describes the data and clarifies crucial
definitions. The empirical specifications and the results are presented in Section 4.
Section 5 concludes.

2

Theoretical framework

The core idea of this paper is that firms are particularly sensitive to absence in jobs that
have a smaller number of substitutable workers (i.e. unique positions). This hypothesis
builds on the assumption that the costs associated with insuring against production
disruption from sickness absence should be decreasing in the number of employees

8

Empirical studies in this literature suggest that employers use observable signals such as education (Farber and
Gibbons, 1996; Altonji and Pierret, 2001; Lange, 2007; and Schönberg, 2007), unemployment status (Eriksson and
Rooth, 2014), and referral ability (Hensvik and Skans, forthcoming) to form expectations about prospective workers
productivity.
9
Note that this selection can be both demand- and supply-driven.
10
A similar argument is made by Ichino and Moretti (2009) who attribute part of the gender earnings gap to gender
gaps in absenteeism induced by the menstrual cycle. They do not however speak specifically about women’s access
to key positions.

6
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performing a specific task. 11 Essentially, we argue that the combination of a job with
few substitutes and a worker with a high proneness to sickness absence is a bad match
in terms of generated payoff. We use a search and matching framework developed by
Eeckhout and Kircher (2011) to formalize this idea and its implications for worker-job
sorting patterns. The model should primarily be seen as a pedagogical tool to illustrate
our main hypotheses.
2.1

The model

Assume that we have two worker types (𝑥 𝐻 and 𝑥 𝐿 ) where H (L) stands for high (low)

proneness to sickness absence and two types of jobs, one with high (H) and one with

low (L) internal substitutability. 12 The payoff for a given match is 𝑓(𝑥, 𝑦). Jobs are
sensitive to sickness absence if there are few substitutable workers. Thus, the produc-

tion function is asymmetric in the sense that type H jobs always produce the same
payoff irrespectively of worker type but type L jobs are sensitive to worker absence.
Thus, high-sickness absence types constitute weak links when having few substitutes.13
The matching procedure contains two stages. In the first stage workers and jobs meet
randomly. Each worker is matched to one job. Each worker-job pair then decides if they
want to continue together and establish a wage or if they want to separate. If a pair
separates both the worker and the firm organizing the job incurs a cost c. Then, in stage
2 all the agents who have not been matched yet end up with their optimal (frictionless)
production partner.
It should be noted that type L jobs are not inherently more productive than type H
jobs; they are only more sensitive to sickness absence (as matching with a type H
workers generates lower payoff compared to a match with a type L worker). Thus, all
other pairings than (𝑥 𝐻 , 𝑦 𝐿 ) represent business as usual situations whereas (𝑥 𝐻 , 𝑦 𝐿 ) is a
bad match both for the job and the worker. 14

A match in period 1 will be accepted if the period 1 surplus over the period 2 value
for the agents is positive. First, consider the case of a type L worker meeting a type L
11
This idea is related to theoretical work by Weiss (1985), Coles and Treble (1996) and Barmby and Stephan (2000)
suggesting that the cost associated with the risk of sickness absence among the employees is larger for small firms
than for large firms.
12
In our data a job is defined as the combination of an establishment and an occupation. The number of employees
within such a combination will determine the internal substitutability of a job. A job in a large (small) establishment *
occupation group will have a high (low) internal substitutability.
13
This production process is similar to the one discussed in Kremer (1993).
14
Formally we have: 𝑓(𝑥 𝐿 , 𝑦 𝐿 ) = 𝑓(𝑥 𝐿 , 𝑦 𝐻 ) = 𝑓(𝑥 𝐻 , 𝑦 𝐻 ) > 𝑓(𝑥 𝐻 , 𝑦 𝐿 ).
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job. Then, it is impossible to get a higher payoff than 𝑓(𝑥 𝐿 , 𝑦 𝐿 ). The same holds when a

type L worker meets a type H job and when a type H worker meets a type H job.
However, when a type H worker meets a type L job both agents can find a better match
in terms of payoffs .
What are the probabilities that the different matches are accepted in the first stage?
The amount of information available for the agents in the first stage will be important
for this derivation and thus we will consider varying information levels. Here we find it
reasonable to assume that there is perfect information about the job types, i.e. the firms
know what type of job that is posted and the workers can observe the type of the job
they meet in the first stage. Instead we introduce uncertainty about the worker type and
suggest that the degree of proneness to sickness absence is partly unobservable both for
the workers and for the jobs. A worker’s proneness to sickness absence is arguably hard
to observe for an employer and it also seems possible that some workers (e.g.
inexperienced and/or unemployed) are not completely sure about their own type.
Since all matches involving type H jobs are accepted (i.e. 𝑓(𝑥 𝐿 , 𝑦 𝐻 ) = 𝑓(𝑥 𝐻 , 𝑦 𝐻 ))

the information level about worker type will not matter for the acceptance probability in
those cases. Formally we can write the acceptance probability for matches involving
type H jobs as:
𝐴
𝑃𝑗𝐻
= 1 , 𝑗 ∈ {𝐿, 𝐻}

(1)

𝐴
where 𝑃𝑗𝐻
represents the acceptance probability for a match between a type j worker

and a type H job. For meetings involving type L jobs, however, the agents need to take
into account that they face the risk of forming suboptimal matches (i.e. matches
between workers of type H and jobs of type L). The payoff loss from forming a
suboptimal match can be written as:
∆𝐻𝐿 = 𝑓(𝑥 𝐻 , 𝑦 𝐿 ) − 𝑓 ∗ (𝑥, 𝑦)

(2)

where 𝑓 ∗ (𝑥, 𝑦) represents the value of an optimal match. By assumption ∆𝐻𝐿 is a
negative number. A match involving a type L job is accepted if the expected payoff loss

8
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is less than or equal to the aggregate search cost (i.e. 2c). Thus, the general expression
for acceptance probability for matches involving type L jobs can be written as:
𝑃𝑗𝐿𝐴 = 𝑃��−𝛾𝑗𝐻 ∆𝐻𝐿�/2 ≤ 𝑐� , 𝑗 ∈ {𝐿, 𝐻}

(3)

where 𝛾𝑗𝐻 represents the likelihood that a worker whose true absence type is j is

considered to be a type H worker. 𝛾𝑗𝐻 is hence a measure of the degree of available
information about worker-absence-type where 𝛾𝐻𝐻 = 1 and 𝛾𝐿𝐻 = 0 correspond to a

situation with perfect information. With no information at all on the worker-absencetype we get 𝛾𝐻𝐻 = 𝛾𝐿𝐻 = 0.5, and assuming that information never can be misleading 𝛾𝐻𝐻

will vary between 0.5 and 1 and 𝛾𝐿𝐻 will vary between 0 and 0.5 depending on the

preciseness of the information.

Assuming that the search cost c is a stochastic variable Eq. (3) can be further
developed and we can express 𝑃𝑗𝐿𝐴 in the following way:
𝑃𝑗𝐿𝐴 = 1 − 𝐹𝑐 ��−𝛾𝑗𝐻 ∆𝐻𝐿�/2� , 𝑗 ∈ {𝐿, 𝐻}

(4)

where 𝐹𝑐 (⋅) is the cumulative distribution function of the search cost. This expression is

useful since we now can take the derivative of 𝑃𝑗𝐿𝐴 with respect to the information level.
An increase in the information level corresponds to an increase in 𝛾𝐻𝐻 which makes it
𝐴
intuitive to take the derivative of 𝑃𝐻𝐿
with respect to 𝛾𝐻𝐻 to evaluate the impact of better

information about worker-absence-type on match acceptance probability. This
derivative takes the following form:
𝐴
𝜕𝑃𝐻𝐿
/𝜕𝛾𝐻𝐻 = (−1)𝐹𝑐 ��−𝛾𝑗𝐻 ∆𝐻𝐿�/2�[−∆𝐻𝐿]/2 = (−)(+)(+) < 0

(5)

The probability of match acceptance for a meeting between a type H worker and a type
𝐴
L job is thus decreasing in the information quality. Correspondingly, 𝑃𝐿𝐿
is increasing in

the information quality. This result will be important later on.

Ultimately we are interested in the sorting pattern of workers over jobs when all
agents have been matched (be it in the first stage or in the second stage). This is also
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what we can observe empirically. But first we will look at the number of matches of
each sort after the first round. Given that workers and jobs meet randomly in the first
stage, that the number of jobs and workers is N, that the proportion of workers of type H
is 𝛿 𝐻 and that the proportion of jobs of type H is 𝜂𝐻 (where 𝛿 𝐻 = 𝜂𝐻 ) we can write the

expected number of accepted matches after the first round between type H workers and
type H jobs as:
1 )
𝐴
𝐸(𝑀𝐻𝐻
= 𝑁𝛿 𝐻 𝜂𝐻 𝑃𝐻𝐻
= 𝑁𝛿 𝐻 𝜂𝐻

(6)

We can write the expected number of matches after the first round for the three other
type combinations in a corresponding way:
1 )
𝐴
= 𝑁𝛿 𝐻 𝜂𝐿 𝑃𝐻𝐿
𝐸(𝑀𝐻𝐿

1 )
𝐴
𝐸(𝑀𝐿𝐻
= 𝑁𝛿 𝐿 𝜂𝐻
= 𝑁𝛿 𝐿 𝜂𝐻 𝑃𝐿𝐻
1 )
𝐴
𝐸(𝑀𝐿𝐿
= 𝑁𝛿 𝐿 𝜂𝐿 𝑃𝐿𝐿

(7)

(8)

(9)

The interesting action then comes from the meetings which did not result in matches
in the first stage, i.e. some of the meetings between type H workers and type L jobs and
some of the meetings between type L workers and type L jobs. If a type L worker and a
type L job reject the meeting in the first stage they will still end up with each other in
the second stage since they really are optimal partners. But type H workers and type L
jobs that met each other in the first stage and continued into the second stage need to
𝐴
) suboptimal meetings continue to the
find new partners. In expectation 𝑁𝛿 𝐻 𝜂𝐿 (1 − 𝑃𝐻𝐿

second stage and given the assumption of optimal matching in the second stage, these

meetings will generate equally many additional matches both between type H workers
and type H jobs, and between type L workers and type L jobs. We make the simplifying
assumption that agents in unmatched HL (type H worker, type L job) pairs from the first
stage can get their optimal partners in the second stage by breaking up already matched
LH pairs. We allow this simplifying procedure since L type workers are insensitive to
job type and since H type jobs are insensitive to worker type. Given this assumption we

10
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can write the expected number of matches for the four type combinations after the two
stages as:
2 )
𝐴
𝐴
𝐸(𝑀𝐻𝐻
= 𝑁𝛿 𝐻 𝜂𝐻 𝑃𝐻𝐻
= 𝑁𝛿 𝐻 𝜂𝐻 + 𝑁𝛿 𝐻 𝜂𝐿 (1 − 𝑃𝐻𝐿
)

(10)

2 )
𝐴
𝐸(𝑀𝐻𝐿
= 𝑁𝛿 𝐻 𝜂𝐿 𝑃𝐻𝐿

2 )
𝐴
𝐴
𝐸(𝑀𝐿𝐻
= 𝑁𝛿 𝐿 𝜂𝐻 − 𝑁𝛿 𝐻 𝜂𝐿 (1 − 𝑃𝐻𝐿
)
= 𝑁𝛿 𝐿 𝜂𝐻 𝑃𝐿𝐻
2 )
𝐴
𝐴)
𝐴 )
𝐸(𝑀𝐿𝐿
= 𝑁𝛿 𝐿 𝜂𝐿 𝑃𝐿𝐿
+ 𝑁𝛿 𝐿 𝜂𝐿 (1 − 𝑃𝐿𝐿
+ 𝑁𝛿 𝐻 𝜂𝐿 (1 − 𝑃𝐻𝐿
𝐴 )
= 𝑁𝛿 𝐿 𝜂𝐿 + 𝑁𝛿 𝐻 𝜂𝐿 (1 − 𝑃𝐻𝐿

(11)

(12)

(13)

Given the initial assumption of suboptimality of the match between a type H worker and
a type L job we expect to see some degree of sorting of L type workers to L type jobs.
2 )
2 )
We measure this sorting by putting the quotient between 𝐸(𝑀𝐿𝐿
and 𝐸(𝑀𝐻𝐿
in

relation to the quotient between 𝑁𝛿 𝐿 and 𝑁𝛿 𝐻 . We do this by forming the following
expression:

2 )/𝐸(𝑀2 )]/[𝑁𝛿 𝐿
2 )/𝐸(𝑀2 )]/[𝛿 𝐿
Ω𝐿𝐿 = [𝐸(𝑀𝐿𝐿
/𝑁𝛿 𝐻 ] = [𝐸(𝑀𝐿𝐿
/𝛿 𝐻 ] =
𝐻𝐿
𝐻𝐿

𝐴 )�/(𝑁𝛿 𝐻 𝐿 𝐴 )�/[𝛿 𝐿
��𝑁𝛿 𝐿 𝜂𝐿 + 𝑁𝛿 𝐻 𝜂𝐿 (1 − 𝑃𝐻𝐿
𝜂 𝑃𝐻𝐿
/𝛿 𝐻 ] =

𝐴 )�/(𝑃 𝐴 )�/[𝛿 𝐿
𝐴 )]/[𝛿 𝐿 𝐴 ]
��𝛿 𝐿 + 𝛿 𝐻 (1 − 𝑃𝐻𝐿
/1] = [𝛿 𝐿 + 𝛿 𝐻 (1 − 𝑃𝐻𝐿
𝑃𝐻𝐿 =
𝐻𝐿
𝐴 ]
𝐴 )]
𝐴 )/(𝛿 𝐿 𝐴 )]
[1/𝑃𝐻𝐿
+ [𝛿 𝐻 /(𝛿 𝐿 𝑃𝐻𝐿
− [(𝛿 𝐻 𝑃𝐻𝐿
𝑃𝐻𝐿

(14)

where Ω𝐿𝐿 represents the relative overrepresentation of type L workers in type L jobs.

Obviously, if this measure is greater than 1, we have that type L workers are
𝐴
overrepresented in type L jobs. If 𝑃𝐻𝐿
= 1, we will have no overrepresentation and

hence Ω𝐿𝐿 will be equal to 1. But from Eq. (4) and the fundamental assumption that

𝐴
∆𝐻𝐿 is a negative number we get that 𝑃𝐻𝐿
always is lower than 1 and subsequently that

Ω𝐿𝐿 always is greater than 1. Thus, we have reached our main prediction (Prediction 1)
which states that type L workers should be overrepresented in type L jobs. Empirically,

this means that employees in jobs with relatively few substitutes should exhibit lower
sickness absence than employees in jobs with relatively many substitutes.
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How does the preciseness of the information about worker-absence-type affect the
overrepresentation rate? We can draw conclusions about this by taking the derivative of
Ω𝐿𝐿 with respect to 𝛾𝐻𝐻 :
𝐴 )2 ](𝜕𝑃 𝐴
𝐻
𝜕Ω𝐿𝐿 /𝜕𝛾𝐻𝐻 = (−1)[1/(𝑃𝐻𝐿
𝐻𝐿 /𝜕𝛾𝐻 )

𝐴 )2 )](𝜕𝑃 𝐴
𝐻
+(−1)[𝛿 𝐻 /(𝛿 𝐿 (𝑃𝐻𝐿
𝐻𝐿 /𝜕𝛾𝐻 ) = (−)(+)(−) + (−)(+)(−)

= (+) + (+) > 0

(15)

𝐴
where 𝜕𝑃𝐻𝐿
/𝜕𝛾𝐻𝐻 < 0 comes from Eq. (5). Thus, more precise information about

worker absence type tends to increase the degree of overrepresentation of type L

workers in type L jobs. This is the second main prediction (Prediction 2) that comes out
from the model. Empirically, this implies that the relation between the number of
coworker substitutes and sickness absence should be less clear among workers carrying
relatively worse information about their absence type. Correspondingly, carrying
relatively good information about absence type should be associated with having low
sickness absence within the pool of type L jobs while good information about absence
type should be associated with high sickness absence in the pool of type H jobs. This is
because type H workers that carry precise information about their absence type
ultimately end up in type H jobs while type H workers that carry imprecise information
might stay in type L jobs.
2.2

Extension: updated information about absence type

The model outlined above is a two-period model, where all agents receive their optimal
match in the second stage. In reality, however, it is reasonable that the agents reassess
the usefulness of the match once the worker‘s absence type is revealed (i.e. when the
worker gets some tenure). Since the worker-absence-type does not matter for type H
jobs in the model we do not expect that matches involving type H jobs should respond
to the revelation of the true absence type. However, matches between type H workers
and type L jobs that were formed because of bad information conditions might be
resolved when the agents are updated about the true type of the worker. Therefore we
expect that high levels of realized sickness absence (i.e. absence in the new job) should
be associated with match separation in the pool of matches involving type L jobs
(Outside-of-model prediction 1). Within the pool of matches involving type L jobs we

12
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also expect this association to be particularly pronounced among matches formed under
relatively worse information about worker-absence-type, as actual absence behavior
should contain more new information when the precision of the prior was poor
(Outside-of-model prediction 2).
2.3

Summary of predictions

The model outlined in section 2.1 generates the following two main predictions that we
take to the data:
•

Prediction 1: We expect that type L workers should be overrepresented in type L
jobs. Empirically, this means that employees in jobs with relatively few substitutes
should exhibit lower sickness absence than employees in jobs with relatively many
substitutes.

•

Prediction 2: We expect that more precise information about worker absence type
should increase the degree of overrepresentation of type L workers in type L jobs.
Empirically, this implies that the relation between the number of coworker
substitutes and sickness absence should be less clear among workers carrying
relatively worse information about their absence type. Correspondingly, carrying
relatively good information about absence type should be associated with having
low sickness absence within the pool of type L jobs while good information about
absence type should be associated with high sickness absence in the pool of type H
jobs.

As an extension to the model we also expect the following relation between realized
sickness absence and job separation when allowing for updated information about
worker’s absence type:
•

Outside-of-model prediction 1: We expect that high levels of realized sickness
absence (i.e. absence in the new job) primarily should be associated with match
separation in the pool of matches involving type L jobs.

•

Outside-of-model prediction 2: Within the pool of matches involving type L jobs we
expect the above association to be particularly pronounced among matches formed
under relatively worse information about workers’ absence type.

IFAU – The strength of the weakest link
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3

Data

3.1

Data sources and definitions

We use Swedish register data for the private sector between the years 1997–2007. These
data are drawn from registers administered by Statistics Sweden that follow all Swedish
workers from 1985–2010, with unique person, firm and establishment identifiers. To
these data we add socioeconomic background characteristics from a population-wide
dataset and information on occupational codes, which is available from 1997–2010 for a
sample of private establishments covering almost 50% of private sector workers. 15
We use the occupational codes to define substitutes as the number of other workers
within the same combination of establishment and occupation (ISCO-88, 3d) a given
year. For example, an administrator at a workplace that in total employs four administrators will have three substitutes 16 In order to focus on regular workers, we drop
employees in managerial positions. We also drop employees employed at very small
establishments (less than three employees).
We add sickness absence spells from the Swedish Social Insurance Agency. These
data include all spells longer than two weeks. 17 Sickness absence will generally be
defined as an indicator for having at least one such spell in a given year. The fact that
we cannot observe shorter spells is obviously a shortcoming of the data, and we will
therefore complement our analysis with short-term work absence due to caring for sick
children as an alternative absence measure. In Sweden, parents with small children (0–
10 years old) can be absent from work to care for sick children (that are too sick to be in
school or in daycare). The parent that stays home will then receive benefits from the
Social Insurance system from day one meaning that these benefits data also pick up
short term absence spells. 18

15

We start the observation period in 1997 since this is the first year that we can observe occupations. The reason for
ending already in 2007 is that we in some cases want to follow workers for a 3-year follow-up period.
16
In our main sample of new hires, the shares of employees having 0 substitutes in our 8 broad occupation groups
(based on the first digit in the occupational code) are: Professionals (5.3 percent), Technicians and associate
professionals (4.7 percent), Clerks (8.2 percent), Service workers and shop sales workers (1.4 percent), Skilled
agricultural and fishery workers (5.9 percent), Craft and related trades workers (2.7 percent), Plant and machine
operators and assemblers (0.8 percent) and Elementary occupations (3.4 percent). This indicates that unique positions
are present, to roughly the same extent, in all occupational skill levels.
17
The data include all spells for which the individual was entitled to sickness benefits from the social insurance
system. Since spells shorter than two weeks are paid by the employers, these are not available in our data.
18
Parents may claim benefit compensation for up to 120 days per year. The replacement rate is 80 percent of lost
earnings up to a monthly wage ceiling of SEK 37,000. The benefit compensation data contains information on the
total amount of child sick benefits received each year, from which we construct an indicator for having at least one
child sick spell in a given year.
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We examine the role of worker sorting in more detail using a dataset consisting only
of new hires. We define new hires as employees observed in a workplace in a given
year, but not in the same workplace or in the same firm in any of the five preceding
years. For each hire, we determine their pre-hire sickness absence. The term pre-hire
sickness absence is defined as the average incidence of having at least one sickness
absence spell longer than two weeks per year in the three years prior to employment. In
order for all new hires to have three proper pre-hire years, we restrict the sample to
workers with at least 4 years of labor market experience. 19 Pre-hire sickness absence is
potentially correlated with employment status during the relevant time period. To deal
with this issue we control for pre-hire employment probability in our empirical model.
We will also examine the probability of job separation when the worker-absence-type is
revealed. To this end we study the relation between realized sickness and job separation,
where realized sickness is defined as the average sickness absence probability in t and
t+1.
3.2

Worker type and job type measures

In section 2.1 we outlined a model with two worker types (𝑥 𝐻 and 𝑥 𝐿 ) and two job types

(𝑦 𝐻 and 𝑦 𝐿 ). When we study the relationship between sickness absence and the number

of substitutes at work in Section 4.1, using the sample of all workers, we measure
worker-absence-type in terms of present sickness absence (i.e. sickness absence in
year t). When we study new hires, however, we are more interested in their sickness
behavior before they were recruited and hence worker-absence-type will here be
measured in terms of pre-hire sickness absence (see definition in Section 3.1).
Generally, we consider a job to be a type L job (few substitutes) if the number of
substitutes is less than five, 20 but in Section 4.1 we do exercises that contain variations
of this definition.
3.3

Information measures

One part of our empirical analysis aims to contrast realized matches between workers
and jobs that took place under more or less information about worker-absence-type. To

19

In other words, labor market entrants with less than 4 years since they graduated from their highest education are
excluded.
20
Jobs with more than five substitutes constitutes the left-out reference category in the empirical model.
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this end, we use three different proxies for the amount of information about workerabsence-type that was available to both agents when they matched:
•

Pre-hire employment: an indicator variable taking on the value 1 if the new
employee was employed in t-3, t-2 and t-1.

•

Firm connection: an indicator variable taking on the value 1 if the new employee
was employed by the firm, but in another establishment, during t-5 to t-1.

•

Network connection: an indicator variable taking on the value 1 if the new employee
has a common workplace history with at least one of the incumbent employees. 21

These information proxies are all based on the notion that a worker’s employment
history can provide both sides (prospective hires and employers) with updated
information about the employee’s sickness absence probability. Hence, when new hires
fulfill one of the three criteria above, we assume the hiring decision was based on a
more precise signal about future absence behavior. Although it is clear that these
measures are far from perfect, several studies support our choice of information proxies
in the hiring decision. Recent work by Eriksson and Rooth (2014) shows that employers
are reluctant to hire people from non-employment which indicates that non-employment
is associated with some degree of uncertainty about worker type. Thus, when matches
involving workers with a weak pre-hire employment record actually takes place we find
it reasonable to assume that they are less informed. 22 Schönberg (2007) further provides
evidence that the traces of information that employees leave about themselves to some
extent only can be accessed by the employer where the employee works. Under this
assumption, we expect that matches involving workers with an earlier connection to the
recruiting firm are better informed about the worker-absence-type. Finally, there is also
recent evidence that incumbent employees with previous labor market links to entering
employees can provide useful information about the properties of the entering workers,

21

For each new hire we construct dyads consisting of the new hire him-/herself and each incumbent worker (i.e. if a
new worker comes to a workplace with 10 incumbent workers we create 10 dyads). For each dyad we add
information on the workplace of the incumbent and the new worker, respectively, for all years going back to 1985. If
the workplaces match for at least one previous year the new hire is defined as being connected to the incumbent
worker. If the new hire is connected to at least one incumbent worker at the recruiting workplace, the new hire is
defined as having a network connection to the workplace.
22
Farber and Gibbons (1996), Altonji and Pierret (2001) and Lange (2007) show that employers overprice formal
credentials (and underprice “hidden talents”) among inexperienced workers, which suggests that there is less
information about worker type for employees with weaker labor market experience.
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which is why we consider matches that are formed in the presence of network
connections to be more informed (see Hensvik and Skans [forthcoming]).
3.4

Data description

Table A1 and Table A2 in the Appendix contain descriptive statistics on the sample of
all workers and on the sample of new hires respectively. We have about 6 million
observations in the full sample (Table A1) and 400,000 new hires (Table A2). In the full
sample about 4 percent of the workers have truly unique jobs (0 substitutes) and about
11 percent of the employees have at least one sickness absence spell that is longer than
two weeks in a given year. 23 Consistent with our model, the incidence of sickness
absence is lower for workers in unique positions, but these workers differ in other
aspects as well: they are for example employed in smaller establishments and in more
skilled professions with higher wages suggesting that they have key positions within the
firms. 24 Workers in relatively unique positions are in addition older and more often
women, although education levels appear similar as to other employees.
The image of the new hires is very much in line with the full sample. Worth noting,
however, is that contrary to our model predictions workers hired into relatively unique
positions have somewhat higher pre-hire sickness absence whereas entry wages are
about the same. But as noted before, it is important to account for other aspects that
differ systematically between more/less unique positions before we can draw
conclusions about the relationship between employee absence and internal
substitutability.

4

Empirical relations between employee absence and coworker
substitutes

In this section we provide empirical tests of the predictions generated in Section 2. We
estimate the relationship between having a job with few substitutes and sickness
absence while controlling for individual characteristics, establishment size, establishment and occupational fixed effects. Formally we use the following general model:
𝑌𝑖𝑗𝑝𝑡 = 𝛾𝑆𝑖𝑗𝑝𝑡 + 𝛼𝑗 + 𝛼𝑝 + 𝜃𝑡 + 𝛽𝑋𝑖𝑡 + 𝛿𝑍𝑗𝑡 + 𝜀𝑖𝑗𝑝𝑡

(16)

23

The figure on sickness absence is confirmed by estimates from Statistics Sweden (Statistics Sweden, 2007).
The summary statistics show the distribution of workers/hires across a broader set of occupations (1-digit level).
When defining the number of substitutes we use more detailed occupation codes (3-digit level).
24

IFAU – The strength of the weakest link

17

where the outcome (𝑌𝑖𝑗𝑝𝑡 ) is a sickness absence measure for worker (i) in establishment

(j) and profession (p) in year (t); 𝑆𝑖𝑗𝑝𝑡 , is an indicator for the number of substitutes
within each “job”, defined by the interaction between the establishment and the 3-digit

occupational code (see section 3.1). 𝛼𝑗 and 𝛼𝑝 are workplace and profession fixed

effects respectively. We also include year fixed effects 𝜃𝑡 to further account for, for

example, business cycle swings potentially correlated with firms’ organization of work
and individual sickness absence. The worker characteristics (𝑋𝑖𝑡 ) consist of gender, age,

education, country of origin and an indicator for having children under the age of
three. 25 Finally we include workplace size (𝑍𝑗𝑡 ). 𝜀𝑖𝑗𝑝 is the error term.

The parameter of interest is 𝛾, which aims to capture the influence from the number

of internal substitutes on employee absence. In general we treat jobs with more than five
substitutes as the reference category and hence consider a job to be a type L job (few
substitutes) if the number of substitutes is less than five. We will, however, also employ
subcategories within this category in order to investigate potential patterns.
It should be noted that the model is fairly rich as it identifies the relationship between
the job-specific number of substitutes and employee absence, while accounting for any
spurious correlation between the two caused by unobserved differences between
particular occupations or establishments through 𝛼𝑗 and 𝛼𝑝 .

In order to test the predictions of our model, we also want to disentangle to which

extent 𝛾 captures behavioral responses and/or employee selection. As a first step we

therefore include worker fixed effects to Eq. (16), which will account for the selection
of workers over jobs with few/many substitutes. In addition, we estimate the model
separately for new hires using their pre-hire sickness absence as the outcome of interest.
4.1

Results for all workers

We start our empirical exercise by exploring the association between present sickness
absence and the number of coworker substitutes among all private sector workers.
While Prediction 1 in Section 2.3 concerns selection of low-absence workers into jobs
with few substitutes and therefore is more relevant for new hires, it still implies that the
number of substitutes should be associated with sickness absence in the existing
workforce. This association therefore constitutes a preliminary test of Prediction 1, but
25

We group individuals by their country of origin into the following six categories: Sweden, rest of the Nordic
countries, rest of Europe, North America, South America, and the rest of the world.
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the estimates will also pick up effects that go beyond pure selection, e.g. potential
causal effects on sickness absence of working in a job with few substitutes.
Holding this in mind we start with a graphical representation of the results in Figure
1. We obtain the estimates by estimating Eq. (16) with separate indicators for having 0–
5 substitutes (employees with more than 5 substitutes constitute the reference category).
The estimates in Figure 1 are all statistically negative on the 1-percent level, ranging
between 1 and 2 percentage points, supporting our general hypothesis that jobs with few
substitutes are more sensitive to sickness absence. Interestingly, the estimates become
smaller in absolute value as the number of employees performing the same job
increases, which is consistent with the idea that the costs associated with sickness
absence increase, in terms of production disruptions, as the number of substitutes
decreases. In the Appendix (Figure A1) we show the same relationship for 0–10
substitutes. Interestingly, these results suggest that there is a a significant “jump” in the
absence probability when the number of substitutes increases from 0 to 1. Beyond that,
there is a fairly linear relationship between employee absence and the number of
substitutes. 26 The magnitudes of the estimates are substantial, especially for the
coefficients on 0 and 1 substitutes: the difference in sickness absence between jobs with
more than 5 substitutes and jobs with 0 substitutes, conditional on the model, is roughly
equivalent to the estimated difference in absence rates between workers in their 20s and
40s, or between workers with and without small children (0–3 years of age).

26

The difference in absence probability between jobs with ten and more than ten substitutes is around 0.5 percentage
points. This remaining difference may seem surprising but could be due to the fact that we have measurement error in
the possibilities of substituting an absent employee which is likely to decrease with the size of the job-cell (in large
cells there is a greater chance that at least some workers are perfect substitutes for each other).
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Figure 1 Present sickness absence and the number of coworker substitutes
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Notes: The standard errors are clustered on the workplace level. The reference category is employees with more than
5 substitutes. The background controls are gender, age, education, birth country, having small children and
establishment size. The model also includes year,, occupational, and workplace fixed effects.

Table 1 shows the point estimates (with and without worker characteristics) when we
only use two categories for having few substitutes (0–1 substitutes and 2–5 substitutes).
Like before the reference category is employees with more than 5 substitutes. Overall,
these results are consistent with the prediction that there should be selection of lowabsence-type workers into jobs with few substitutes, but these results can potentially
also be partly explained by endogenous adjustments taking place once in a job with few
substitutes. To separate between these two explanations we exploit variation in the
number of substitutes for the same worker over time by including individual fixed
effects (see column [3]). The point estimates are roughly halved by the inclusion of
individual fixed effects but remain significantly negative on the 1-percent level,
suggesting that workers that become relatively unique reduce their sickness absence.
Taken together, the results suggest that the correlation between internal substitutability
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and sickness absence entails both a selection component and an endogenous component
that appear to be of similar importance. 27
While the finding that the effect partly survives the inclusion of individual fixed
effects is interesting, data limitations restrict us from exploring the foundations behind
the result that having a job with few substitutes seem to change employees’ sickness
absence behavior. Instead the available data is better equipped at investigating the part
of the relation that pertains to selection of low absence workers into jobs with few
substitutes. In Sections 4.3 and 4.4 we extend the analysis in this dimension to various
outcomes for new hires in order to deepen our understanding of the processes involved.
Table 1 Present sickness absence and the number of coworker substitutes
Outcome: Sickness absence in t
0–1 substitutes
2–5 substitutes
Number of observations
Mean of dependent variable

(1)

(2)

(3)

-0.0132***
(0.0008)
-0.0089***
(0.0006)

-0.0172***
(0.0008)
-0.0107***
(0.0006)

-0.0089***
(0.0010)
-0.0048***
(0.0007)

5,863,497
0.109

5,863,497
0.109

5,863,497
0.109

Background controls
No
Yes
Yes
Year fixed effects
Yes
Yes
Yes
Occupation fixed effects
Yes
Yes
Yes
Workplace fixed effects
Yes
Yes
Yes
Worker fixed effects
No
No
Yes
Notes: The standard errors are clustered on the workplace level (on the worker level in column [3]). The reference
category is employees with more than 5 substitutes. The background controls are gender, age, education, birth
country, having small children and establishment size. *, **, and *** denote statistical significance at the 10-,5-, and
1-percent level.

4.2

Additional results/robustness checks

The strong association between sickness absence and coworker substitutability naturally
raises the relevant question whether working in a unique position is associated with a
higher wage. Table A4 in the Appendix suggests that is indeed the case. We obtain
these estimates by replacing sickness absence as the outcome in Eq. (16) with the
monthly full-time wage. The results in column (2) suggest that employees with 0–1

27

We have also estimated the effects in Table 1 separately for different sizes of the workplace. We have results for
small (3–59 employees), medium-sized (60–339 employees) and large (340–6815 employees) workplaces. The
results are presented in Table A3 in the Appendix. The results for small and medium-sized workplaces are similar to
the ones presented in Table 1. The results for large workplaces stand out in the sense that the estimates for 0–1
substitutes are lower than the estimates for 2–5 substitutes. However, we should bear in mind that these are really
large workplaces and it is unclear what exactly having few substitutes represents here.
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substitutes have 1.6 percent higher wage on average relative to employees with more
than 5 substitutes. 28
This finding suggests that unique jobs are more productive in general, and/or that the
employees having unique jobs have higher (unobserved) skills. When we account for
individual heterogeneity in column (3) the wage premium reduces to 0.3 percent. Thus,
most of this relationship reflects that high wage types sort into jobs with few substitutes.
The result raises a potential concern against the interpretation of our results, namely that
sickness absence may be correlated with other employee characteristics that are more
productive in unique positions (e.g. ability). In Panel A of Table A5 we therefore show
the estimated relationship between substitutes and absence holding the wage constant.
Even if it is potentially problematic to control for the wage (as this is likely to be
endogenous to the number of substitutes), it is reassuring to see that this has a minor
impact on the main estimates.
Panel B of Table A5 shows the estimates when we add the public sector employees
to our sample. These estimates are somewhat smaller, but still significant and of
important magnitude both in the model with and in the model without individual fixed
effects suggesting that the relationship between the number of coworker substitutes and
sickness absence probability holds in the full economy. In Panel C of Table A5 we use
data on private sector employees for the years 2005–2007. In these years the occupational code is available on a 4-digit level and thus we can test if our main results in
Table 1, which are based on a 3-digit occupational code, are robust to finer definitions
of the occupations. Since we only have data covering three years a model with
individual fixed effects seems inappropriate and we therefore restrict the analysis to a
model corresponding to column (2) in Table 1. The estimates we find are very similar to
the ones in column (2) in Table 1 and thus the results based on the 4-digit occupational
code confirm the general picture of low sickness absence in jobs with few substitutes.
Finally, we test the robustness of our results using two alternative absence measures:
probability of caring for sick child (see section 3.1), which also includes short-term
work absence 29 and log of sickness benefits which picks up the duration of the sickness
absence in excess of the two first weeks of each sick period. With respect to caring for
sick child we restrict the sample to individuals with at least one child between 0 and 10
28
29

Estimating the same model for new hires we find an identical wage premium.
The reason is that parents receive benefits from the Social Insurance System from day one.
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years old (these are the children that parents are entitled to be at home with) and use an
indicator for having positive sick-child benefits in a given year as the outcome. 65
percent of the parents have at least one absence spell according to our definition, which
suggests that caring for sick children is a first-order source of work absence among
parents. With respect to log of sickness pay we restrict our sample to observations with
positive values on sickness benefits, i.e. we measure the length of the absence spell
conditional on having at least one absence spell longer than two weeks.
In Table 2 we present the results from this exercise focusing on a model without
worker fixed effects. The results in column (1) clearly show that workers in jobs with
few substitutes are significantly less likely to be home caring for sick children. Thus,
the results are in line with our general findings in Table 1, although compared to the
baseline they are smaller in magnitude. 30 Also when we use the log of the received
sickness benefits (column [2]) among those having absence spells longer than two
weeks as the outcome of interest we find similar results. Conditional on being absent,
employees in positions with 0–1 substitutes have absence spells that are roughly two
percent shorter (the received benefits are closely related to the length of the absence
spell) than employees in positions with more than 5 substitutes. 31
Table 2 Alternative absence measures and the number of coworker substitutes
Outcome:
0–1 substitutes
2–5 substitutes
Number of observations
Mean of dependent variable
Background controls
Year fixed effects
Workplace fixed effects
Occupation fixed effects
Worker fixed effects

(1)
Pr(sick child absence)

(2)
Log of sickness pay

-0.0182***
(0.0024)
-0.0081***
(0.0019)
1,911,734
0.654
Yes
Yes
Yes
Yes
No

-0.0227**
(0.0110)
-0.0179**
(0.0087)
638,409
4.822
Yes
Yes
Yes
Yes
No

Notes: The standard errors are clustered on the workplace level. The reference category is employees with more than
5 substitutes. The background controls are gender, age, education, birth country, having small children and
establishment size. In column (1) we restrict the sample to individuals with at least one child less than 11 years of
age. We further control for the number of children in the following categories: 0–3 years, 4–6 years and 7–10 years.
In column (2) we restrict the sample to observations with positive values on sickness benefits. *, **, and *** denote
statistical significance at the 10-, 5-, and 1-percent level.
30
When we include worker fixed effects in the model the estimates go to zero indicating that being in a job with few
substitutes does not decrease the likelihood of caring for sick children per se. Instead the difference in the estimates
between the models with and without worker fixed effects respectively indicates that the negative association
displayed in column (1) mainly is driven by selection of low-absence-types into jobs with few substitutes.
31
When we include worker fixed effects in the model the estimate for 0–1 substitutes goes up to about -0.07. This
result is, however, hard to interpret since the variation comes from a very selected group of individuals.
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4.3

Results for new hires

4.3.1

Pre-hire sickness absence and selection into jobs

The results in Table 1 and Table 2 are consistent with the prediction that there should be
selection of low-absence-type workers into jobs with few substitutes. In this section we
provide more direct empirical tests of Prediction 1 from Section 2.3 using a sample of
new hires.
First, we use the pre-hire sickness absence described in Section 3.1 as the outcome in
Eq. (16) (using the same specification as in column [2] of Table 1). To gain precision,
we group entrants according to whether they are hired into jobs with more/less than five
coworker substitutes. Consistent with Prediction 1 and our earlier results, Table 3 shows
that workers hired into positions with fewer coworker substitutes have lower pre-hire
sickness absence. Employees hired to jobs with few substitutes had 0.4 percentage
points lower pre-hire sickness absence (from a baseline pre-hire sickness probability of
11.6 percent) than employees entering jobs with more than 5 substitutes. Interestingly,
the magnitude of this effect is similar to the difference between the estimates in column
(2) and column (3) of Table 1, which supports that workers with few sick spells sort into
jobs with low substitutability.
Table 3 Pre-hire sickness absence and the number of coworker substitutes
Outcome: Pre-hire sickness absence

(1)

0–5 substitutes

-0.0043***
(0.0014)

Number of observations
387,901
Mean of dependent variable
0.116
Background controls
Yes
Year fixed effects
Yes
Occupation fixed effects
Yes
Workplace fixed effects
Yes
Worker fixed effects
No
Notes: The standard errors are clustered on the workplace level. The reference category is employees with more than
5 substitutes. The background controls are gender, age, education, birth country, having small children, pre-hire
employment probability and establishment size. *, **, and *** denote statistical significance at the 10-, 5-, and 1percent level.

4.3.2

Realized sickness absence and post-hire outcomes

We have so far focused on employee absenteeism and the selection into jobs. But in
Table 4 we complement the analysis by asking how entrants’ realized sickness absence
(i.e. the average sickness absence probability in t and t+1) affects (i) the probability of
exiting the employment relationship as well as (ii) the probability of receiving more
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coworker substitutes within three years after entry. We study (i) using a sample of new
hires that stay on the workplace at least until t+1. The outcome is an indicator for not
being in the workplace in t+2 (Panel A), i.e. exiting the workplace between t+1 and
t+2. 32 We study (ii) using a sample of new hires that are observed on the workplace in
t+1, t+2 and t+3. The outcome is an indicator for having more substitutes in t+3 than in
t (Panel B).
The results suggest that higher realized sickness absence is associated with
significantly higher turnover rates (Panel A, column [1]), and a higher likelihood of
receiving more coworker substitutes (Panel B, column [1]).33 Consistent with Out-ofmodel prediction 1 this relationship is particularly strong for workers employed in
relatively unique positions (columns [2–4]).
Table 4 Realized sickness absence and post-hire adjustments in different job types
Panel A.
Outcome: Not on the workplace in t+2

Realized sickness

(1)

(2)

(3)

(4)

All

Jobs with
subs.≤5

Jobs with
subs.>5

Difference

0.1100***
(0.0037)

0.1284***
(0.0097)

0.1072***
(0.0040)

336,026
0.270

63,624
0.280

272,402
0.267

0.1072***
(0.0040)
0.0212**
(0.0105)
336,026
0.270

All

Jobs with
subs.≤5

Jobs with
subs.>5

0.0152**
(0.0072)

0.0582**
(0.0248)

0.0134*
(0.0075)

Realized sickness * 0–5 substitutes
Observations
Mean of dependent variable
Panel B.
Outcome: More substitutes in t+3

Realized sickness

Difference

0.0134*
(0.0075)
Realized sickness * 0–5 substitutes
0.0448*
(0.0258)
Observations
121,195
20,254
100,941
121,195
Mean of dependent variable
0.485
0.444
0.494
0.485
Background controls
Yes
Yes
Yes
Yes
Year fixed effects
Yes
Yes
Yes
Yes
Occupation fixed effects
Yes
Yes
Yes
Yes
Workplace fixed effects
Yes
Yes
Yes
Yes
Worker fixed effects
No
No
No
No
Notes: In Panel A the sample is restricted to new hires that are observed on the workplace also in t+1. In Panel B the
sample is restricted to new hires that are observed on the workplace in t+1, t+2 and t+3. The standard errors are
clustered on the workplace level. The background controls are gender, age, education, birth country, having small
children and establishment size. In column (4) all variables are interacted with the 0–5 substitutes indicator. *, **,
and *** denote statistical significance at the 10-, 5-, and 1-percent level.
32

As a robustness check we have also used an indicator for not being observed on the workplace in either t+2 or t+3.
This does not substantially change the results.
33
Interestingly, when we condition on being observed on the workplace in t+1 and t+2 and use the average sickness
absence probability in t+1 and t+2 as an explaining variable for leaving the workplace in t+3 the estimate in Panel A,
column (1), is substantially lower. This is consistent with the notion that the marginal effect of exhibiting bad
properties (in this case high sickness absence), in relation to the job, on job separation probability should decrease
with tenure (see Kwon, 2005 for an interesting contribution on this topic).
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4.4

The role of information

The fact that job separations respond to realizations of sickness absence suggests that
matches are formed under some remaining uncertainty. In this section we examine the
direct importance of the amount of information about worker-type available when the
matches were formed for the selection into and out of jobs.
First, we expect sorting of low-absence-type workers into jobs with few substitutes to
be less pronounced among matches formed under relatively worse information
conditions (Prediction 2 in Section 2.3). In Table 5 we estimate Eq. (16) for matches
formed under more/less precise information about worker-absence-type. We use the
information proxies described in Section 3.3: an indicator for strong pre-hire
employment (Panel A), an indicator for previous firm connection (Panel B) and an
indicator for previous labor market connection to incumbent employees (Panel C).34
Consistent with Prediction 2 the estimates in column (1) (more informed matches) are
generally more negative than the corresponding estimates in column (2) (less informed
matches). In column (3) we compare the more informed to the less informed matches in
a joint framework in order to be able to say something about the statistical significance
of the difference in the estimates between the two. The estimates of the interaction
effect between good information and a job with few substitutes are generally negative
but fail to exhibit significance on conventional levels.

34

When previous firm connection is used as the information proxy we relax the new hire definition and include new
hires on the workplace with a history within the firm, which explains why the sample size is larger in Panel B.
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Table 5 Pre-hire sickness absence and the number of coworker substitutes under
precise respectively imprecise information on worker-absence-type
Outcome: Pre-hire sickness
Panel A. Information proxy:
Pre-hire employment

0–5 substitutes

(1)

(2)

(3)

More informed

Less informed

Difference

-0.0060***
(0.0014)

-0.0010
(0.0060)

-0.0010
(0.0060)
-0.0050
(0.0062)

321,641
0.107

66,260
0.159

387,901
0.116

More informed

Less informed

Difference

-0.0070***
(0.0019)

-0.0043***
(0.0014)

-0.0043***
(0.0014)
-0.0027
(0.0023)

199,093
0.113

387,901
0.116

586,994
0.115

More informed

Less informed

Difference

-0.0048*
(0.0026)

-0.0050***
(0.0016)

-0.0050***
(0.0016)
0.0002
(0.0031)

0–5 substitutes * Pre-hire employment
Number of observations
Mean of dependent variable
Panel B. Information proxy:
Firm connection

0–5 substitutes
0–5 substitutes * Firm connection
Number of observations
Mean of dependent variable
Panel C. Information proxy:
Network connection

0–5 substitutes
0–5 substitutes * Network connection

Number of observations
135,698
252,203
387,901
Mean of dependent variable
0.110
0.119
0.116
Background controls
Yes
Yes
Yes
Year fixed effects
Yes
Yes
Yes
Occupation fixed effects
Yes
Yes
Yes
Workplace fixed effects
Yes
Yes
Yes
Worker fixed effects
No
No
No
Notes: The standard errors are clustered on the workplace level. The reference category is employees with more than
5 substitutes. The background controls are gender, age, education, birth country, having small children, pre-hire
employment probability and establishment size. In column (3) all variables are interacted with Pre-hire employment/Firm connection/Network connection. In Panel B, we relax the new hire definition and include new hires on the
workplace with a history within the firm, which explains why the sample size is larger than in Panels A and C. *, **,
and *** denote statistical significance at the 10-, 5-, and 1-percent level.

Second, we examine Prediction 2 in section 2.3 using an alternative empirical approach.
The prediction implies that carrying relatively good information about absence type
should be associated with having low sickness absence within the pool of type L jobs
while good information about absence type should be associated with high sickness
absence in the pool of type H jobs. This is because type H workers that carry precise
information about their absence type ultimately end up in type H jobs (because they are
blocked from entering type L jobs) while type H workers that carry imprecise
information might stay in type L jobs. In column (1) of Table 6 we study the overall
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relation between pre-hire sickness absence and the amount of information about the
worker-absence-type that was available at the time of the match. For the pre-hire
employment information measure (Panel A) and the firm connection information
measure (Panel B) the relationship is statistically negative as predicted while the
network information measure (Panel C) delivers a zero result. In column (2) we restrict
the analysis to jobs with less than 6 substitutes and in column (3) to jobs with more than
5 substitutes. Consistent with Prediction 2 the estimates are generally more negative in
column (2) indicating that type H workers and type L jobs rarely match under good
information conditions. Contrary to Prediction 2, however, we see a significantly
negative relation also in column (3) (at least in Panels A and B). This is arguably due to
the fact that our empirical counterpart to a type H job is imprecise. Thus, it is possible to
imagine that good information, to some extent, can lead to blocking of high absence
type workers also among jobs in this category. Instead we find it more relevant to
examine the differences between the estimates in columns (2) and (3), which is what we
do in column (4). The interaction effects in Panels A and B are significantly negative
while the interaction effect in Panel C is negative but not significant. Overall the results
suggest that there are significant differences in the relation between information about
worker-absence-type and pre-hire sickness depending on the category of the job (i.e.
few substitutes or many substitutes) which is in line with Prediction 2.
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Table 6 The relation between precise information on worker-absence-type and pre-hire
sickness in different job types
Outcome: Pre-hire sickness
Panel A. Information proxy:
Pre-hire employment

Pre-hire employment

(1)

(2)

(3)

(4)

All

Jobs with
subs.≤5

Jobs with
subs.>5

Difference

-0.0251***
(0.0014)

-0.0457***
(0.0040)

-0.0208***
(0.0015)

-0.0208***
(0.0015)
-0.0249***
(0.0043)

387,901
0.116

73,366
0.125

314,535
0.114

387,901
0.116

All

Jobs with
subs.≤5

Jobs with
subs.>5

Difference

-0.0108***
(0.0010)

-0.0159***
(0.0022)

-0.0093***
(0.0011)

-0.0093***
(0.0011)
-0.0065***
(0.0024)

586,994
0.115

116,023
0.119

470,971
0.114

586,994
0.115

All

Jobs with
subs.≤5

Jobs with
subs.>5

Difference

-0.0014
(0.0009)

-0.0052*
(0.0028)

-0.0008
(0.0010)

-0.0008
(0.0010)
-0.0045
(0.0029)

Pre-hire employment * 0–5 substitutes
Number of observations
Mean of dependent variable
Panel B. Information proxy:
Firm connection

Firm connection
Firm connection * 0–5 substitutes
Number of observations
Mean of dependent variable
Panel C. Information proxy:
Network connection

Network
Network * 0–5 substitutes

Number of observations
387,901
73,366
314,535
387,901
Mean of dependent variable
0.116
0.125
0.114
0.116
Background controls
Yes
Yes
Yes
Yes
Year fixed effects
Yes
Yes
Yes
Yes
Workplace fixed effects
Yes
Yes
Yes
Yes
Occupation fixed effects
Yes
Yes
Yes
Yes
Worker fixed effects
No
No
No
No
Notes: The standard errors are clustered on the workplace level. The background controls are gender, age, education,
birth country, having small children, pre-hire employment probability (not included in Panel A) and establishment
size. In column (4) all variables are interacted with the 0–5 substitutes indicator. In Panel B, we relax the new hire
definition and include new hires on the workplace with a history within the firm, which explains why the sample size
is larger than in Panels A and C. *, **, and *** denote statistical significance at the 10-, 5-, and 1-percent level.

Finally, Table 7 shows how job separations induced by realized sickness absence are
related to the information available in the hiring stage. Intuitively, separations should
respond more strongly to high levels of realized sickness absence if matches were
formed under relatively worse information conditions. We restrict this analysis to jobs
with less than 6 substitutes and interact realized absence with our information proxies.
Consistent with Out-of-model prediction 2, we find that the effect of realized sickness
absence on leaving the workplace generally is larger for less informed matches
(columns [1–2]). Depending on the exact information proxy, the point estimates are
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about 4–7 percentage points larger for less informed matches. The results in column (3)
show that the difference between more/less informed matches is insignificant using
strong pre-hire employment as the information proxy (Panel A), highly significant (1percent level) using previous firm connection as the information proxy (Panel B) and
marginally significant (10-percent level) using network connection as the information
proxy (Panel C). These findings suggest that agents in less informed matches are more
likely to experience negative surprises that affect the continuation of matches as the
worker-absence-type is revealed.
Table 7 Realized sickness, post-hire separation and information
Outcome: Not on the workplace in t+2
Panel A. Information proxy:
Pre-hire employment

Realized sickness

(1)

(2)

(3)

More informed

Less informed

Difference

0.1133***
(0.0108)

0.1575***
(0.0392)

55,268
0.269

8,356
0.352

0.1575***
(0.0390)
-0.0441
(0.0404)
63,624
0.280

More informed

Less informed

Difference

0.0507***
(0.0123)

0.1284***
(0.0097)

31,612
0.267

63,624
0.280

0.1284***
(0.0097)
-0.0777***
(0.0157)
95,236
0.276

More informed

Less informed

Difference

0.0837***
(0.0249)

0.1318***
(0.0113)

Realized sickness * Pre-hire employment
Number of observations
Mean of dependent variable
Panel B. Information proxy:
Firm connection

Realized sickness
Realized sickness * Firm connection
Number of observations
Mean of dependent variable
Panel C. Information proxy:
Network connection

Realized sickness

0.1318***
(0.0113)
Realized sickness * Network connection
-0.0481*
(0.0273)
Number of observations
13,318
50,306
63,624
Mean of dependent variable
0.231
0.293
0.280
Background controls
Yes
Yes
Yes
Year fixed effects
Yes
Yes
Yes
Occupation fixed effects
Yes
Yes
Yes
Workplace fixed effects
Yes
Yes
Yes
Worker fixed effects
No
No
No
Notes: The standard errors are clustered on the workplace level. The reference category is employees with more than
5 substitutes. The background controls are gender, age, education, birth country, having small children and
establishment size. In column (3) all variables are interacted with Pre-hire employment/Firm connection/Network
connection. In Panel B, we relax the new hire definition and include new hires on the workplace with a history within
the firm, which explains why the sample size is larger than in Panels A and C. *, **, and *** denote statistical
significance at the 10-, 5-, and 1-percent level.
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5

Conclusions

We examine if workers’ sickness absence predicts sorting over jobs, wages and
retention rates. The key idea is that firms should be sensitive to employee absence in
jobs with few internal substitutes, and therefore reluctant to hire workers with high
absence probabilities to these jobs. Based on this notion we outline a stylized search and
matching model (building on Eeckhout and Kircher [2011]) for the matching between
workers and jobs with the main assumption that matches between workers with high
proneness to sickness absence and jobs with few substitutes generate particularly bad
pay-offs. We show that our data generally are consistent with the predictions of the
model:
First, employees performing a particular task (as captured by occupational
classifications) are less absent if they perform this task in an environment where they
have few substitutes. This finding is consistent with the prediction that there should be
sorting of low-absence type workers into jobs with few substitutes, but it is not
sufficient to prove a selection effect since the cross-sectional association also can be
driven by endogenous adjustments of the sickness absence once in a position with few
substitutes. By contrasting the estimates without and with individual fixed effects we
can, however, get additional information about the relative importance of selection. This
exercise reveals that about half of the predictive effect survives after the inclusion of
individual fixed effects indicating that selection and endogenous adjustments are of
equal importance for the observed relationship. The fact that we find a significant
negative relation between having few substitutes and sickness absence also in a model
with individual fixed effects is a clearly interesting venue for future research.
Our second set of results pertains to further investigations of the selection
mechanism using a sample of new hires. With this data we can perform more direct
tests of the predictions from the theoretical model. We find that new hires in jobs with
few substitutes have significantly lower pre-hire sickness absence, conditional on
establishment and occupational fixed effects. Workers in unique positions also display
higher turnover rates from realizations of absence. Together these two results suggest
that both ex ante sorting and ex post separations are means to achieve low absence in
key positions within the firm.
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Additionally, we find suggestive evidence that the sorting pattern is more
pronounced among matches formed under relatively more precise information about
worker-absence-type, where the precision is proxied by strong pre-hire employment,
previous connection to the recruiting firm and coworker network connection to the
recruiting establishment. We further show that these information proxies are better
predictors of pre-hire sickness absence among matches involving jobs with few
substitutes suggesting, as the theoretical model predicts, that screening for low-absence
types is more pronounced for positions with low internal substitutability. Finally, we
find that the separation response due to realized sickness absence among workers in
jobs with few substitutes is negatively related to the amount of information in the hiring
stage, suggesting that learning about match quality is an important determinant of
turnover rates as in Jovanovic (1979b).
Overall these results suggest that sickness absence is a key factor in the sorting
process as employers seek low-absence workers for jobs where absence is associated
with production disruption costs. However, the inability to perfectly observe the
absence propensity of prospective employees leads to mismatch between workers and
jobs and in turn job separations. The findings thus validate previous theoretical and
empirical work on the importance of sorting and point at sickness absence as a
previously unexplored dimension of match quality.
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Appendix: Descriptive statistics and additional results
Table A1 Descriptive statistics for all employees by degree of uniqueness
Workplace characteristics
Unique position
Establishment size
Demographics
Age
Male
Number of children age 0–17
Country of origin
Sweden
Rest of Nordic countries
Rest of Europe
North America
South America
Rest of the world
Education
Pre high school education (< 9 years)
Pre high school education ((≥ 9 years)
High school education max 2 years
High school education 2–3 years
Post high school education (< 3 years)
Post high school education (≥ 3 years)
Postgraduate education
Wage and Benefits
Monthly wage in t (SEK)
Sickness benefit recipient in t
Professions
Professionals
Technicians
Clerks
Service workers and shop sales
Skilled agricultural and fishery
Craft and related trades workers
Plant and machine operators
Elementary occupations

All

0–5 sub

5+ sub

0.036
570.9

0.204
90.8

0.000
675.7

40.6
0.629
0.829

42.6
0.495
0.836

40.2
0.658
0.828

0.913
0.032
0.026
0.001
0.006
0.022

0.939
0.026
0.018
0.001
0.003
0.012

0.908
0.033
0.027
0.001
0.007
0.024

0.025
0.054
0.413
0.225
0.143
0.131
0.008

0.021
0.042
0.386
0.233
0.169
0.143
0.004

0.026
0.057
0.418
0.223
0.138
0.128
0.008

23,657
0.109

22,824
0.098

23,839
0.111

0.165
0.245
0.124
0.088
0.005
0.116
0.196
0.062

0.191
0.315
0.212
0.093
0.010
0.090
0.043
0.047

0.159
0.229
0.105
0.087
0.004
0.121
0.230
0.065

Number of observations
5,863,497
1,050,017
4,813,480
Notes: The sample is based on private sector employees in Sweden in 1997–2007. Managers and labor market
entrants are excluded. The distribution across occupations is reported at the 1-digit level of the occupation code.

36

IFAU - The strength of the weakest link

Table A2 Descriptive statistics for new hires by degree of uniqueness
Workplace characteristics
Unique position
Establishment size
Demographics
Age
Male
Number of children age 0–17
Country of origin:
Sweden
Rest of Nordic countries
Rest of Europe
North America
South America
Rest of the world
Education
Pre high school education (< 9 years)
Pre high school education ((≥ 9 years)
High school education max 2 years
High school education 2–3 years
Post high school education (< 3 years)
Post high school education (≥ 3 years)
Postgraduate education
Wages and Benefits
Monthly wage in t (SEK)
Pre-hire sickness benefit recipient
Professions
Professionals
Technicians
Clerks
Service workers and shop sales
Skilled agricultural and fishery
Craft and related trades workers
Plant and machine operators
Elementary occupations

All

0–5 sub

5+ sub

0.039
406.8

0.207
77.0

0.000
483.7

35.7
0.599
0.807

37.4
0.501
0.890

35.3
0.622
0.787

0.898
0.024
0.030
0.001
0.010
0.065

0.928
0.023
0.021
0.001
0.006
0.041

0.891
0.025
0.032
0.001
0.011
0.071

0.008
0.089
0.343
0.270
0.133
0.150
0.006

0.006
0.059
0.332
0.270
0.158
0.172
0.004

0.008
0.097
0.346
0.270
0.127
0.145
0.006

22,413
0.116

22,226
0.125

22,457
0.114

0.171
0.227
0.128
0.133
0.006
0.091
0.165
0.079

0.186
0.293
0.207
0.113
0.010
0.082
0.052
0.058

0.168
0.212
0.110
0.137
0.004
0.094
0.192
0.084

Number of observations
387,901
73,366
314,535
Notes: The sample is based on private sector new hires in Sweden in 1997–2007. Managers and labor market entrants
are excluded. The distribution across occupations is reported at the 1-digit level of the occupation code.
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Figure A1 Present sickness absence and the number of coworker substitutes

0 sub 1 sub 2 sub 3 sub 4 sub 5 sub sub6 sub7 sub8 sub9 sub10
Notes: The standard errors are clustered on the workplace level. The reference category is employees with more than
10 substitutes. The background controls are gender, age, education, birth country, having small children and
establishment size. The model also includes year fixed effects, occupational fixed effects and workplace fixed effects.
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Table A3 Present sickness absence and the number of coworker substitutes –
workplace size heterogeneity
Outcome: Sickness absence in t
Panel A: Small workplaces
0–1 substitutes
2–5 substitutes
Number of observations
Mean of dependent variable
Panel B: Medium-sized workplaces
0–1 substitutes
2–5 substitutes
Number of observations
Mean of dependent variable
Panel C: Large workplaces
0–1 substitutes

(1)

(2)

(3)

-0.0146***
(0.0010)
-0.0093***
(0.0009)
1,890,998
0.111

-0.0157***
(0.0010)
-0.0088***
(0.0009)
1,890,998
0.111

-0.0109***
(0.0015)
-0.0043***
(0.0011)
1,890,998
0.111

-0.0142***
(0.0013)
-0.0092***
(0.0010)
2,015,934
0.115

-0.0187***
(0.0013)
-0.0116***
(0.0010)
2,015,934
0.115

-0.0067***
(0.0019)
-0.0051***
(0.0014)
2,015,934
0.115

-0.0060**
-0.0130***
-0.0042
(0.0029)
(0.0028)
(0.0036)
2–5 substitutes
-0.0106***
-0.0151***
-0.0062***
(0.0020)
(0.0019)
(0.0022)
Number of observations
1,937,411
1,937,411
1,937,411
Mean of dependent variable
0.100
0.100
0.100
Background controls
No
Yes
Yes
Year fixed effects
Yes
Yes
Yes
Occupation fixed effects
Yes
Yes
Yes
Workplace fixed effects
Yes
Yes
Yes
Worker fixed effects
No
No
Yes
Notes: The standard errors are clustered on the workplace level (on the worker level in column [3]). The reference
category is employees with more than 5 substitutes. The background controls are gender, age, education, birth
country, having small children and establishment size. Small workplaces have 3–59 employees. Medium-sized
workplaces have 60–339 employees. Large workplaces have 340–6815 employees. *, **, and *** denote statistical
significance at the 10-, 5-, and 1-percent level.

Table A4 Present wage and the number of coworker substitutes
(1)

(2)

(3)

0.0194***
(0.0014)
0.0101***
(0.0011)

0.0161***
(0.0012)
0.0079***
(0.0010)

0.0030***
(0.0004)
0.0007**
(0.0003)

Log of monthly wage in (t)
0–1 substitutes
2–5 substitutes

Number of observations
5,863,497
5,863,497
5,863,497
Mean of dependent variable
10.01
10.01
10.01
Background controls
No
Yes
Yes
Year fixed effects
Yes
Yes
Yes
Occupation fixed effects
Yes
Yes
Yes
Workplace fixed effects
Yes
Yes
Yes
Worker fixed effects
No
No
Yes
Notes: The standard errors are clustered on the workplace level (on the worker level in column [3]). The reference
category is employees with more than 5 substitutes. The background controls are gender, age, education, birth
country, having small children and establishment size. *, **, and *** denote statistical significance at the 10-, 5-, and
1-percent level.
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Table A5 Present sickness absence and the number of coworker substitutes –
robustness checks
(1)
Panel A.
Dep. var: Sickness absence in t
0–1 substitutes
2–5 substitutes
Number of observations
Mean of dependent variable
Panel B.
Dep. var: Sickness absence in t
0–1 substitutes
2–5 substitutes
Number of observations
Mean of dependent variable
Panel C.
Dep. var: Sickness absence in t
0–1 substitutes
2–5 substitutes

(2)
With wage control

-0.0169***
(0.0008)
-0.0106***
(0.0006)

-0.0089***
(0.0010)
-0.0048***
(0.0007)

5,863,497
0.109

5,863,497
0.109

Including public sector
-0.0113***
(0.0006)
-0.0060***
(0.0005)

-0.0090***
(0.0007)
-0.0036***
(0.0005)

12,160,539
0.125

12,160,539
0.125

4-digit occupational code
-0.0158***
(0.0013)
-0.0081***
(0.0010)

Number of observations
1,656,960
Mean of dependent variable
0.105
Background controls
Yes
Yes
Year fixed effects
Yes
Yes
Occupation fixed effects
Yes
Yes
Workplace fixed effects
Yes
Yes
Worker fixed effects
No
Yes
Notes: The standard errors are clustered on the workplace level (on the worker level in column [2]). The reference
category is employees with more than 5 substitutes. The background controls are gender, age, education, birth
country, having small children and establishment size. In Panel A, wage is included in the model. In Panel B we
include public sector employees. In Panel C we calculate the number of substitutes based on a 4-digit occupational
code which is available for the years 2005–2007. The occupational fixed effects are also based on the 4-digit
occupational code. *, **, and *** denote statistical significance at the 10-, 5-, and 1-percent level.
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