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ABSTRACT
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Finnish summary

Diss.

This thesis studies job search in the Finnish labour market. Both the jobseeker’s
and employer’s points of view are considered. The thesis is based on three
empirical articles as well as an introductory chapter that describes the
theoretical framework and the development of the Finnish labour market
during the past decade.

The first article examines unemployment benefit sanctions and their effect
on the outflow from unemployment in Finland. The results imply that sanctions
increase the exit rate from unemployment to work but that the effect differs
according to the benefit received. Sanctions encourage unemployed on flat-rate
labour market support to find jobs, whereas the encouraging effect for the
unemployed receiving earnings-related allowance is modest.

The second article investigates the factors that affect employer search, as
measured by vacancy duration. The focus of the study is to examine whether
the Finnish public employment agency’s (PES) implementation of an Internet-
based service has had effects on the duration of employer search. According to
the results, the introduction of the web service decreased the average duration
of employer search. However, there are differences in the web-based vacancy
filling at the regional level. The findings show that the web-based service
shortened the average duration of vacancies only in certain regions, namely in
the provinces of Western Finland, Oulu and Lapland, and that urban employers
are more likely to benefit from the use of the online service.

The third and final article of this thesis also relates to Internet-based
employer search, but explores it from a different angle. The duration until an
employer chooses to withdraw a vacancy from the labour market is analysed.
The results indicate that in the short run, the introduction of the PES online
service did not have any impact on the employer’s decision to withdraw
vacancies from the labour market. In the long run, vacancies are withdrawn
from the labour market more slowly through the online service than by
contacting an employment office.

Keywords: job search, employer search, unemployment benefit sanctions, job
vacancies, internet, duration
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CHAPTER 1

INTRODUCTION

1.1 Background

The search theory in labour markets dates back to the 1960s. Stigler (1962)
stated that information in the labour market is seldom complete, and acquiring
additional information is costly. Therefore, a worker will search for wage offers,
and an employer will search for wage demands until the expected marginal
returns equals the marginal costs of search. Holt and David (1966) further
proposed that hiring a worker is the result of random search process through
which a heterogeneous worker and a heterogeneous job are somehow matched
to satisfy certain wage and skill criteria by a firm and a worker, respectively.
They also stated that both the duration of unemployment and the duration of
an open job vacancy are significant because the duration of search changes the
behaviour of the jobseeker (e.g., wage-job preferences) and the recruiting firm
(e.g., skill requirements and offering wages).

From the late 1980s, the so-called equilibrium search model and closely
related UV curve together with matching function have become important tools
for analysing labour market behaviour. In particular, the matching function,
which represents the production of filled vacancies with job seekers and open
vacancies as inputs, has increased in popularity among researchers (see, e.g.,
Petrongolo and Pissarides, 2001). According to the equilibrium search model,
jobseekers and vacant jobs do not match immediately due to frictions in the
matching process (Pissarides, 2000). These frictions are, for example, a skill
mismatch between jobseekers and vacant jobs, regional mismatch problems and
ranking behaviour by firms. Frictions are necessary to guarantee the quality of
matches, but at worst, they slow down the matching process and cause
structural unemployment. Lindeboom et al. (1994) conclude that advertisements
and informal search channels are very effective in matching employed workers



10

and vacancies, whereas the employment office is very effective in matching
unemployed workers and vacancies.

Since the 1960s, a large number of studies applying job search theory have
been conducted. Most of the studies concentrate on the job search of
unemployed workers, e.g., unemployment duration and unemployment
benefits. More generous benefits have been observed to be important
determinants of the unemployment duration because the length and the level of
benefits has a negative effect on the search intensity of the unemployed, that is,
on the probability of leaving unemployment (e.g., Meyer, 1990; Ham and Rea,
1987; Moffitt and Nicholson, 1982). Nonetheless, little is known about the effect
of benefit sanctions on the search behaviours of the unemployed. The search
theory states that benefit sanctions decrease the reservation wage level and
increase the search effort of the unemployment jobseeker due to the reduced
value of being unemployed (i.e., reduction of benefits). The first article of this
dissertation gives new evidence on this matter. The question to be answered is:
do benefit sanctions encourage the unemployed to find jobs? Furthermore, does
the effect of sanctions vary according to the benefit received? The empirical
evidence on this subject is scarce - both internationally and domestically.
Moreover, this individual-level study brings new insights into the Finnish
literature on job search. Prior Finnish studies on job search have been
conducted at the regional level (e.g., Hynninen et al., 2009), at the household
level (e.g., Kyyrd, 1999) or concentrate on a specific group of the unemployed
(Kyyra, 2010; Kyyra and Ollikainen, 2008).

Although a large number of studies have applied job search theory, few
have considered issues related to employer search, which can be seen as a
corresponding theory for the job search. For example, Barron and Bishop (1985)
and Barron et al. (1985) investigated the effect of different factors such as firm
size, training and labour market conditions on intensive search (the average
time spent on recruiting per applicant) and extensive search (the average
number of applicants and interviewed per employment vacancy) as well as on
the hiring costs of an employer. They find that larger employers interview more
applicants per employment offer and that the training provided by the
employer as well as the positions that require higher levels of education are
associated with more employer search. Additionally, there is a direct
relationship between employer search and wages: higher wages (more
productive workers) imply more employer search.

The second and third article of this dissertation contributes to the
literature related to employer search. The two studies investigate job openings
(vacancies) and their duration at the Finnish public employment service. The
focus is to investigate what type of effects the technology has on both filling and
cancelling vacancies. The term ‘technology’ refers to an online service of the
public employment agency, which was introduced to employers in October
2002. Employers can use the web-based service to post announcements about
job openings, change the status of positions when they are filled and cancel
announcements. We are interested in whether using the web-based recruiting
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method increases the efficiency of employer search measured by vacancy
duration. Additionally, does the use of the web service have an effect on
withdrawing vacancies from the labour market (sooner than later)? In addition
to employer search, the two papers contribute to the literature on online search,
which is a scarce field of study in labour economics despite being an
increasingly common method of search in labour markets.

1.2 Search in labour markets

1.2.1 Job search theory with sanctions

In this thesis, the duration of unemployment is analysed using the results from
the theory of job search (Mortensen, 1986). It should be noted that
unemployment duration is considered a proxy for the expected duration of job
search as it would be otherwise hard to measure.! According to the theory, a
jobseeker is able to choose the search intensity s, and thus, job offers arrive
according to the rate A(s) (increasing in s). These job offers are random
drawings from a wage offer distribution F(w). Each time a job offer arrives, an
individual has to decide whether to accept the job or continue searching. If the
jobseeker decides to continue searching, he loses income, or if he accepts the job,
it is held forever at the same wage. During unemployment, a flow of benefits b
is received, and a flow of search costs ¢(s) has to be paid (increasing in s). To
balance the costs of finding a better job, the individual chooses a reservation
wage level such that marginal cost of another period of search is equal to the
expected marginal income. In other words, a job offer is accepted if the wage is
greater than the reservation wage and rejected otherwise. Thus, the probability
that a random offer is acceptable, or exit rate from unemployment to work, can
be characterised by a reservation wage ¢ and optimal search intensity s*:

6y = A(sM)[1 = F(¢)]. 1)

Sanctions, or temporary benefit reductions, are imposed to the unemployed if
they do not comply with job search criteria.2 They can be easily incorporated
into the basic job search model. The rate at which sanctions are imposed is
assumed to be p(s). All individuals may receive a sanction, but the probability

1 In more realistic job search models, the jobseekers include employed (and individu-
als outside the labour force) as well. However, on-the-job search is often difficult to
measure. Instead, unemployment data are common and usually fairly easy to obtain
for research purposes.

2 The sanctioning practices, duration and magnitude of sanctions vary across countries
(see Chapter 1.4.1 for more information). For example, in Finland, sanctions are al-
ways a 100% reduction in the benefit level, whereas in some countries, such as in
Sweden, the benefits are only partly reduced. In Finland, there are two types of sanc-
tions: fixed-term sanctions and conditional ones (see Chapter 1.4.2 for more infor-
mation).
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of sanctioning decreases as the search effort increases. If an unemployed person
has a lower search level that is required by the system (s*), he must decide
whether to continue with the reduced search level or increase it to avoid the
risk of being caught. The individual knows the relationship between s and p(s),
but he does not know in advance when a sanction will be implemented. Thus,
the probability that an individual will receive a sanction, the sanction rate, can
be written as

05 = p(s), (2)

where p(s) = 0 fors = s* and p(s) > 0 for s < s”. In reality, sanctions are also
implemented for reasons other than inadequate search effort, such as the refusal
of work or a training programme offered by a public employment service.
These can be thought of as signals for low search level (s < s*), as the search
intensity is often hard to measure.

Benefit sanctions can affect the search effort and the reservation wage of
the unemployed in two ways?. First, the benefit sanction increases the search
effort of a jobseeker due to reduced value of being unemployed, ie., the
reduction of the benefits. This also known as the ex-post effect because the
imposed benefit sanction encourages the unemployed worker to find a job
(Abbring et al., 2005; Van den Berg et al., 2004; Jensen et al., 2003). However, the
effect is temporary because the unemployed individual knows the duration of
the sanction and anticipates the moment at which the sanction expires. As the
moment of expiration of the sanction approaches, the reservation wage
increases and the search effort decreases. Second, the mere risk of being
sanctioned may increase the search effort of the jobseeker because job search
decisions are made based on the expected value of being unemployed (Boone
and Van Ours, 2006; Rosholm and Svarer, 2008). This is also known as the ex-
ante effect.

Previous studies on job search and sanctions

The length and the level of benefits are important determinants of the
unemployment duration. The higher level of benefits increases the reservation
wage of the unemployed and thus increases the duration of unemployment
because the unemployed are more selective (Meyer, 1990; Fishe, 1982).
However, this effect is only short-term if the benefit entitlement period is
restricted. The probability of leaving unemployment is observed to increase as
the exhaustion date of unemployment insurance benefits approaches (e.g.,
Krueger and Mueller, 2010; Card et al., 2007; Meyer, 1990). The willingness to
accept job offers or to search for a job increases as the entitlement days decline.
Thus, the duration (restriction) of an entitlement period is also important.

3 A more formal presentation of the model is given, for example, in Boone and Van
Ours (2006). They present a general equilibrium model of a labour market with bene-
fit sanctions.
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Studies show that increasing the length of an entitlement period has negative
effects on the probability of leaving unemployment (e.g., Meyer, 1990; Moffitt
and Nicholson, 1982).

Previous studies on benefit sanctions indicate that even moderate benefit
sanctions significantly increase the job-finding rates of unemployed (ex-post). A
summary of these findings is given in Table 1. Abbring et al. (2005) discover that
the incentive effect of a sanction on the job-finding rate is 58% for Dutch men
and 67% for Dutch women. Similarly, Svarer (2011) estimates a re-employment
rate increase of 123% for Danish men and 125% for Danish women. For
Switzerland, Lalive et al. (2005) report that the exit rate from unemployment to
work increases by 25% if a sanction warning is issued and by another 20% if a
sanction is actually imposed. In Norway, sanctions increase the re-employment
rate by 80% (Reed and Westlie, 2012). Van den Berg and Vikstrom (2009) find
that the effect of sanctions is small in Sweden, only approximately 23%. All of
these studies are related to earnings-related (UI) benefits, and only one study
exists that has additionally considered other benefits, namely social assistance.
For the Netherlands, Van den Berg et al. (2004) find that sanctions increase the
exit rate from social assistance to work by 148%. It should be noted that the
findings of Van den Berg et al. (2004) are not directly comparable to other
studies because social benefits are very different from unemployment benefits.

Recent studies also demonstrate that reactions to sanctions differ among
various unemployment groups. For example, in Denmark, male immigrants are
more sensitive to sanctions than male natives (Svarer, 2011). In the Netherlands,
the sanction effect is larger for new clients and for single parents (Van den Berg
et al. 2004). The empirical findings related to the severity of sanctions are scarce
and inconclusive. Svarer (2011) reports that tougher sanctions (three weeks)
have greater effects on the re-employment rate than milder sanctions (two to
three days). Van den Berg et al. (2004) find that the strictness of a sanction is not
important because the effects are fairly similar regardless of the magnitude of
the benefit reduction (5%, 10% or 20%). Similarly, the empirical evidence of the
time-varying effects of sanctions is inconclusive. Roed and Westlie (2012) report
that the effect of a sanction is relatively short-lived because once the sanction is
completed, the hazard of re-employment is at its previous pre-sanction level.
Similarly, Svarer (2011) finds that the effect is strong and positive during the
first two months but diminishes three months after the imposition of a sanction.
In contrast, Van den Berg et al. (2004) show that most of the increase in the job-
finding rate occurs after the expiration of a sanction. Van den Berg and
Vikstrom (2009) provide supporting evidence of the long-term effects of benefit
sanctions.

The literature on the ex-ante effect of sanctions, i.e., the threat of receiving
a sanction, is scarce, and this is most likely because measuring the threat effect
is often difficult. However, in some countries such as in Switzerland, the
unemployed receive warnings before the actual sanctions are imposed. In these
cases, the ex-ante (threat) effect of sanctions can be examined. Boone et al. (2009)
and Lalive et al. (2005) have analysed unemployment durations with two
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sanction effects distinguished. They find that both the ex-ante and the ex-post
effects are important and have a positive impact on the exit rate out of
unemployment. The experimental study of Boone et al. (2009) also shows that in
most cases, the ex-ante effect is even larger than the ex-post effect. Conversely,
with Swedish data, Van den Berg and Vikstrom (2009) discovered that the ex-
ante effect of sanctions does not have strong effect on the exit rate to re-
employment. The results in this field of study are inconclusive.

TABLE1 Summary of findings on the effect of unemployment benefit sanctions

Study Country Effect of a sanction on  Other findings
the exit rate to work
Roed and Westlie Norway 80% -the effect of a sanction is
(2012) short-term
Svarer (2011) Denmark 123% men, - strictness (duration) of a
125% women sanction is important

-the effect of a sanction is
short-lived

- the effect of a sanction
varies across the population
(e.g., immigrants more

responsive)
Van den Berg and Sweden 23% -the effect of a sanction is
Vikstrom (2009) long-term
Lalive et al. (2005) Switzerland ~ 25% warning,
20% enforcement
Abbring et al. (2005) Netherlands 58% men,
67% women
Van den Berg et Netherlands  148% social assistance - strictness (magnitude) of a
al.(2004) sanction is not important
-the effect of a sanction is
long-term

- the effect of a sanction
varies across the population
(e.g., new clients and single
parents more responsive)

There has been a debate in the literature about which is more effective:
counselling (job search assistance), monitoring (sanctions) or some combination
of these two. For example, Fay (1996) and Heckman et al. (1999) find that job
search assistance reduces the duration of unemployment. Dolton and O’Neill
(1996) and Black et al. (2003) discover that both counselling and monitoring are
effective in reducing the duration of unemployment. Moreover, McVicar (2010)
shows that in the absence of a search monitoring system, the stock of
unemployed individuals increases. Instead, Ashenfelter et al. (2005) and Van
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den Berg and Van der Klaauw (2006) discover that counselling and (or)
monitoring have little or no effect on the duration of unemployment. Manning
(2009) claims that monitoring has negative effects if the search requirements are
set too high. This view is supported by Van den Berg and Vikstrom (2009) and
Arni et al, (2012) who discover that the job quality, wage rate and hours
worked are lower on average after a sanction, and sanctioned people often
accept jobs at a lower occupational level. A recent study by Van der Klaauw
and Van Ours (2011) reports that financial sticks (benefit sanctions) are more
effective than financial carrots (re-employment bonuses) in increasing the exit
rate from unemployment.

1.2.2 Employer search theory

The employer search theory states that the search for a suitable worker is costly
in time and money, which limits the employer search (Lippman and McCall,
1976; Burdett and Cunningham, 1998). Each time an applicant arrives, the
employer has to decide whether to accept the applicant or continue searching. If
the employer decides to continue searching, he loses income, which
corresponds to the difference between the expected productivity of the
applicant and the wage paid. To balance the costs of finding a better candidate,
the employer chooses a level of reservation productivity such that the marginal
cost of another period of search is equal to the expected marginal income. The
employer continues to search until he finds an applicant with productivity
above the reservation productivity, which is the counterpart to the worker's
reservation wage in the job search models. Thus, the probability that an
employer finds an applicant acceptable, P(t), can be characterised by a
reservation productivity level z*:

P(t) =[1-F(z")] ®)

The decision to recruit an applicant is made under uncertainty in a sense that
the productivity of a job applicant is not directly observable. Therefore,
employers try to obtain information that can act as a good signal or an inference
of the applicant's job capabilities. These observable characteristics can be fixed,
such as sex and race, or alterable, such as education and experience (Spence,
1973). The productivity of a worker can be defined by the employer, for
example, by interviewing the applicant or by performing tests on the applicant.
Testing and interviewing applicants are costly in terms of time and money,
which limits the search.

In the standard employer search model, the probability of filling a vacancy,
0,(t), can be broken into two components: the arrival rate of applicants, §(t),
and the probability that an applicant is acceptable, P(t) (i.e., the probability that
the applicant’s productivity is greater than the reservation level of productivity):

0,() = 8P (D). @)
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It is common that the data do not contain information about arrival rates and
other variables that would enable the identification of the two components &(t)
and P(t). Thus, a reduced-form employer search model is often used:

O, (t) = A(t, X), ®)

where X is a vector of explanatory variables. The theory states that there are
three sets of factors that influence the duration of an employer's search: the
characteristics of the open position, the characteristics of the employer and the
nature of the labour market, including the total number of jobseekers and open
vacancies in the area (e.g., Barron et al., 1985; Burdett and Cunningham, 1998).

According to the theory, employers need some time to acquire a pool of
applicants and to select candidates from this pool. Some studies have argued
that vacancy durations are periods of selection rather than search; that is,
employers use a non-sequential search strategy (e.g., Van Ours and Ridder,
1993; Weber, 2000; Burdett and Cunningham, 1998; Gorter et al., 1996). The
applicants arrive shortly after the vacancy is posted, and the rest of the vacancy
duration is used to select a new employee from the pool of applicants. In a
sequential search, the employers decide whether to hire an applicant upon his
arrival. The distinction between non-sequential and sequential search affects the
interpretation of the results. For example, increased vacancy duration could
either mean that vacancies have become harder to fill or that employers have
become more selective (invest more in selecting applicants).

Previous studies on employer search

Most of the previous studies have examined the employers’ choice of search
methods (e.g., Henkens ef al., 2005; Gorter et al. 1996; Lindeboom et al., 1994).
For instance, Gorter et al. (1996) report that employers prefer advertisements as
a first recruiting channel when looking for an applicant with work experience.
Instead, a public employment agency is chosen as a first search method when
no experience is required, the job is temporary and when the job is located in a
small firm or in an industrial sector.

Some papers have examined the link between employers” use of search
methods and vacancy duration. These studies also show that the use of
different recruitment channels influences the length of a vacancy. For example,
advertising increases the vacancy duration, whereas informal contacts reduce
the duration (e.g., Van Ours and Ridder, 1992; Van Ours and Ridder, 1993).
Moreover, Ropper (1988) discover that informal methods (e.g., contacts to
former employees) were the fastest recruiting channels, the employment service
was the most rapid formal method and a national newspaper advertisement
was the slowest formal method. Similarly, Gorter and van Ommeren (1999)
report that an informal contact is a more common and effective recruitment
channel than advertising.
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Relatively few studies have examined the determinants of the duration of
employer search. The findings of these studies are summarised in Table 2. Job
requirements concerning age, education, experience and long training period
increase the vacancy duration (e.g., Behrenz, 2002; Burdett and Cunningham,
1998; Gorter et al., 1996; Van Ours and Ridder, 1993;Van Ours and Ridder, 1992).
The results related to employer characteristics are inconsistent and depend on
the recruiting channel used. Burdett and Cunningham (1998) find that large
firm size decreases the vacancy duration, whereas DeVaro (2005) show that
employer size has no effect on the duration. Additionally, Gorter et al. (1996)
report that the size of the firm has no effect on the duration of filling a job when
using formal recruiting channels, whereas large firm size increases the duration
when using informal contacts. Moreover, Gorter (1991) has found that vacant
jobs in the public sector (governmental and non-governmental organisations)
have longer vacancy durations than jobs in other sectors. These longer
durations are caused by longer selection periods or difficulties in finding
applicants with work experience or proper education in this sector.

Pellizzari (2011) found that employers invest relatively little in search and
screening activities when recruiting for low-productivity jobs but screen more
intensively when recruiting for jobs in higher occupational groups. Barron et al.
(1985) have made similar observations. Their results indicate that there is a
positive relationship between search and wages. Employers search more to find
more productive workers, which leads to higher starting wages.

Gorter et al. (1996) as well as Chen and Eriksson (2009) have analysed the
impact of business cycles on employer search. According to their results,
employers adjust their skill requirements over the business cycles, and the
requirements are stricter in recessions. In boom years, it takes longer to fill
vacancies for low-skilled and elderly workers, whereas in recessions, there are
no differences.

Behrenz (2001) has examined the recruitment behaviour of Swedish
employers. He discovers that employers mainly recruit personnel to expand a
certain activity of their firm. The duration of an average recruitment process is
approximately one month. According to the results, experience and education
are the most important variables when making the decision to choose an
applicant for an interview, whereas professional competence, personal
engagement and social competence are the most important variables when
making the decision to hire an individual. To minimise the uncertainties related
to the recruitment decision, employers place a great deal of value on the
recruitment interview, personal contacts and references from former employers.
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TABLE2 Determinants of the duration of employer search

Determinant Effect on the duration of ~Empirical evidence
employer search t

Recruitment channels

informal - Gorter and van Ommeren(1999),
Van Ours and Ridder (1993),Van
Ours and Ridder (1992), Ropper
(1988)

formal + Gorter and van Ommeren (1999),
Van Ours and Ridder, (1993),Van
Ours and Ridder (1992), Ropper

(1988)
Job requirements
age + Burdett and Cunningham (1998),
Gorter ef al.(1996)
education + Behrenz (2002), Burdett and

Cunningham (1998), Van Ours and
Ridder (1993), Van Ours and Ridder
(1992)

work experience + Burdett and Cunningham (1998),
Gorter et al. (1996), Van Ours and
Ridder (1993), Van Ours and Ridder

(1992)
training + Burdett and Cunningham (1998)
Employer characteristics
(large) firm size +/- DeVaro (2005), Burdett and
Cunningham (1998), Gorter et al.
(1996)
public sector + Gorter (1991)

Note:T increase (+) or decrease (-) the duration of employer search as measured by vacancy duration.

Andrews et al. (2008) note that employer search is not always successful, i.e., all
vacancies are not filled. According to their results, a fairly large proportion of
vacancies is removed from the labour market, and the primary reason for this is
skill shortages, especially in non-manual occupations. The importance of the
cancelled vacancies has also been previously studied by Beaumont (1978), who
discovers that one-third of all vacancies reported to the British PES are
withdrawn from the market. The underlying reasons behind cancelled search
process are low wage levels, bad working conditions and undesirable location
of the firm. Recently, Rebien ef al. (2014) also showed that 10% to 15% of the
recruiting establishments in Germany had to cancel a vacancy due to
unsuccessful search during the years 2008 to 2012. Their results indicate that
lack of potential applicants and high skill requirements increase the probability
of cancelling a vacancy, whereas recruitment alternatives, namely personal
contacts, decrease the probability of cancelling a vacancy.

The literature on cancelled vacancies relies on the theory of non-
participation because the process of withdrawing a vacancy is analogous to the
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process of jobseekers leaving the labour market (Frijters and Van der Klaauw,
2006). The idea is that the applicant arrival rate and the productivity
distribution of applicants may change with the elapsed duration of search,
which in turn affects the employer’s reservation productivity level and
expected revenues (see, e.g., Andrews et al., 2008). If the applicant arrival rate or
the productivity distribution of applicants falls at some point in time,
employers may choose to cancel a vacancy because it is more profitable to
continue producing with an unfilled vacancy than it is to continue searching. In
other words, vacancies with lower applicant arrival rates will have lower
benefits to search, and thus, they are more likely to be cancelled.

Thomson (1966) states that firms sometimes experience difficulties in
forecasting their labour demand. Vacancies are cancelled when firms realise
that they have exaggerated their needs for labour. Another reason why firms
may want to cancel a vacancy is that if no suitable candidates are found, firms
may try to solve their staffing problems by other means, for instance, by re-
organising tasks within the firm and then recruiting for job tasks that are easier
to fill (Rebien et al., 2014; Farm, 2009). Moreover, changes in the market
situation and business activity, such as the cancellation of a large order (e.g., the
shipping industry), can sometimes result in withdrawing an open vacancy from
the labour market because additional manpower is no longer required.

1.2.3 The Internet as a search tool

The empirical evidence on the role of technology in the labour market is scarce,
although the use of the Internet as a search tool for jobs and employees has been
constantly increasing (e.g., Autor, 2001; Stevenson, 2009). The structure of the
Internet recruitment varies between countries. In Finland, the website of the
PES is the most frequently used Internet-based recruitment method. Similarly,
in Sweden, Germany and France, the public employment agency plays a
dominant role in recruitment via the Internet (Freeman, 2002). Instead, in the
USA and UK, private online job boards are the most commonly used sites for
recruitment and job search on the Internet (Freeman, 2002).

The search theory states that the Internet has several advantages and
disadvantages (Table 3). For instance, online search enables more efficient
matches between jobseekers and vacancies because more initial meetings and
information are available for labour market participants (Bagues and Labini,
2009; Autor, 2001). By improving the access to information about available job
searchers and job vacancies, the Internet reduces the overall time of the
recruiting process. Moreover, the Internet has the ability to reduce search-
related costs (Fister, 1999; Cober et al., 2000; Verhoeven and Williams, 2008)%.

4 Reduced search costs increase the pool of applicants, which in turn makes better
matches and increases the productivity and wages of employers and jobseekers. See
for example, Bagues and Labini (2009), who have examined the impact of online la-
bour market intermediaries on the university-to-work transition and found that
online intermediaries have a positive effect on matching quality with increased wag-
es (by 3%) of university graduates.
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Additionally, the demand for labour may be less dependent on local market
conditions. For example, the Internet makes it possible for a jobseeker from a
distant area to apply for a job and succeed against less-qualified local
candidates (Freeman, 2002).Online search may also act as a signal if employers
assume that workers who search for jobs using the Internet are more likely to
have desirable characteristics, such as technical skills and education (Stevenson,
2009; Fountain, 2005).

The online search can also have negative effects. While better job matches
should reduce workers' incentive to change a job, the Internet makes it easier
for workers to look for a new job while employed and for employers to replace
them when they quit (Nakamura et al., 2009). Additionally, lowering the cost of
search may encourage jobseekers to simultaneously apply to many vacancies,
thus creating an overwhelming number of (unqualified) applications (Autor,
2001; Galanaki, 2002; Verhoeven and Williams, 2008; Fountain, 2005; Hadass,
2004). Nevertheless, the benefits of Internet recruiting may still outweigh its
costs, and even though the workers hired online are less qualified on average,
they are also less costly to replace (Fountain, 2005; Hadass, 2004).

TABLE3  Advantages and disadvantages of online search from an employer's
perspective

Advantages Disadvantages

- more efficient job-jobseeker matches
(Autor, 2001; Bagues and Labini, 2009)

- shorter recruiting times (Bagues and

Labini, 2009)

- better job matches reduce incentives for - Internet makes it easier for the employed
workers to switch jobs (Nakamura ef al., to look for new jobs (Nakamura et al., 2009)
2009)

-reduces search-related costs (Fister, 1999; - may produce overwhelming number of
Cober et al., 2000; Verhoeven and Williams,  (unqualified) applications (Autor, 2001;
2008) Galanaki, 2002; Verhoeven and Williams,

- less qualified workers are less costly to 2008; Fountain, 2005; Hadass, 2004 )

replace (Fountain, 2005; Hadass, 2004)

- demand for labour less dependent on local
labour market conditions (Autor, 2001;
Fountain, 2005)

- online job search may act as a signal for
employers of desirable characteristics, such
as technical skills and education (Stevenson,
2009; Fountain, 2005)
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Previous studies on online search

The empirical evidence on the role of technology in the labour market is scarce,
although the use of the Internet as a search tool for jobs and employees has been
constantly increasing (e.g., Autor, 2001; Stevenson, 2009). Stevenson (2009) finds
that the vast majority of those who use the Internet for job-seeking purposes are
currently employed. Nonetheless, the variety of job search methods used by the
unemployed has also increased, and job search behaviour has become more
extensive. There is surprisingly little heterogeneity between demographic
groups in the tendency to search for a job online. Kuhn and Skuterud (2004)
discover that Internet job searchers are better educated, have previously
worked in occupations with lower unemployment rates, and also have several
other characteristics that are usually related to shorter unemployment durations.
Accordingly, Internet job searchers had shorter unemployment durations than
those that did not use the Internet as a job search method. However, holding
the individual observable characteristics constant, unemployment durations
were not shorter, and in some cases, they were even longer among workers
who looked for work online compared to those who looked for work off-line. A
decade later, Kuhn and Mansour (2011) revised the study of Kuhn and
Skuterud (2004) and reported that Internet search decreases unemployment
durations. They argue that the main reasons for the different results between
the two decades are the improvements in the job search sites and job boards as
well as the dramatic rise in the Internet use and connectivity among jobseekers
and employers. Similarly, Bagues and Labini (2009) show that job searchers
(university graduates) benefit from the use of the Internet. According to their
results, online labour market intermediaries have a positive effect on matching
quality with increased wages (by 3%) of university graduates.

Brencic and Norris (2009, 2010) are among the few who have studied
online employer search. They find that employers who need to fill their
vacancies immediately tend to specify fewer job requirements, provide more
information about the job and remove vacancies more quickly from the job
boards. The effect of new technologies on employer search remains an
unexplored subject.

1.3 Econometric methods

The survival analysis examines the time to the occurrence of a certain event,
often called failure. To measure duration, a time of origin, a time scale and the
event that ends the duration must be defined precisely (Kiefer, 1988). This
section describes some basic concepts in survival analysis and different survival
time distributions for analysing vacancy and unemployment durations.
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1.3.1 Survivor and hazard functions

Let T be a nonnegative random variable with continuous time denoting the
time to a failure event (e.g., the duration until a vacancy is filled or an
unemployed individual finds a job). The probability distribution of duration T
can be specified by density function, f(t), as follows

F(O) =P <T<t+db). 6)

The density function describes the probability that the failure event occurs in
interval [t,t + dt). The corresponding cumulative distribution function, F(t),
for duration T is

F(t) =Pr(T <t) = [, f(wdu, )

which indicates the probability of surviving until time t. Similarly, the survivor
function, S(t), which is the reverse cumulative distribution for T, can be
expressed as

SO =1-F@®)=1-P(T<t) =P(T >1t) = [ f(wadu. ®)

The survivor function reports the probability of surviving beyond time t. In
other words, it is the probability that there is no failure event prior to t. The
function equals 1 att = 0 and decreases toward zero as t approaches infinity
(the survivor function is a monotone and non-increasing function of time).

All three functions (6)-(8) are alternative methods of specifying a
distribution, and the choice of specification depends on convenience (Kiefer,
1988). A very useful function for duration analysis is the hazard function, h(t),

P(¢esT<t+dt|Tzt) _ f(t)
ol - 19, ©)

h(t) = limgo
which describes the limiting probability that the failure event occurs in a given
interval [t,t + dt) conditional on that there has been no failure event prior to t.
(Kalbfleisch and Prentice, 1980). The hazard function can vary from zero (no
risk at all) to infinity (the certainty of failure). Given the hazard function (9),
functions (6)-(8) are completely determined. The relation of these functions can
be expressed as follows

as
_f _ (aF/at\ _ [ & __ —dIns(t)
T )_(Tr%h(t)_—dt . (10)
The hazard function is a definition of duration dependence. At a certain point
in time, positive duration dependence exists when dh(¢)/dt >0 and negative
duration dependence exists if dh(r)/dt <0 (Kiefer, 1988).
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In the next section, the parametric (and semiparametric) methods for
analysing survival data are described. However, a very popular non-parametric
method is the Kaplan-Meier (1958) estimator of the survival function

A . 16r
S =Tleery=e [ﬁ] . (11)
Before calculating the Kaplan-Meier estimates, the data need to be sorted by
time t. For each ordered observation t(r), the survival estimates are calculated
such that r describes the ordinal number of time ¢ and n is the total number of
observations in the dataset. The indicator variable &, denotes whether the
observation r is censored (8, = 0) or not (6, = 1).

1.3.2 Survival distributions

There are two types of families of survival time distributions: proportional
hazards and accelerated failure times. The difference between these two parametric
specifications mainly lies in their interpretation of the coefficients of the
explanatory variables. The proportional hazards model is popular and
relatively simple to interpret: the effect of a covariate is to multiply the hazard
by some constant. The accelerated failure time model is used less often but is
also very easy to interpret: the effect of a covariate is to multiply the predicted
event time by some constant (Kiefer, 1988). Thus, the accelerated failure time
approach is useful if one is interested in the sign or significance of a covariate
effect on the duration (Van den Berg, 2001). Instead, if the parameters of the
individual hazard are of interest, the proportional hazards approach is a better
choice.

In survival analysis, it is unreasonable to assume that the time to an event
that is conditional on covariates follows the normal distribution; that is, the
residuals are assumed to be normally distributed. A more reasonable
distributional form of the error term leads to a parametric or a semiparametric
model. The main difference between these models is that the baseline hazard of
the models can either be left unestimated (semiparametric Cox model) or may
take a specific parametric form (parametric model). Additionally, the
semiparametric analysis is a combination of separate binary-outcome analyses
at each failure time, whereas parametric analysis is a combination of several
analyses at all possible failure times.

Proportional hazards models

Proportional hazards (PH) models are usually written as

hi(t) = ho(t)exp(u + B'x;), (12)



24

where exp(.) is some function chosen, u is the intercept and hy(t) is the
baseline hazard at time ¢, which is independent of individual characteristics.
These are proportional because the hazard subject i faces is multiplicatively
proportional to the baseline hazard.

There are several different survival distributions available for PH models.
The Cox (1972) model is a semiparametric and less restrictive approach. The
Cox regression suggests that the hazard rate for the ith subject in the data is

h(tlx;) = ho(t)exp(B'xy), (13)

where the regression coefficients 8 are to be estimated from the data. The Cox
model has no intercept because it is merged into the baseline hazard. The
baseline hazard, the hazard when all covariates are zero, is given no particular
parameterisation and can be left unestimated. The model makes no
assumptions about the shape of the hazard over time. It only assumes that
whatever the general shape, it is the same for everyone. One subject’s hazard is
a multiplicative replica of another’s. Comparing subject i to m, the model states
that

Rt _ exp(Bxy)
R(thom) . exp(Brm)’ (14)

which is constant, assuming the covariates x; and x,, do not change over time.
The Cox model parameters can be estimated by the method of partial
maximum likelihood. The partial likelihood function is

) x7ijiyBi)
i=1 H]=1 Skert;) eXP (ki) "

where k; is the number of failure events due to cause j, t;; denotes the ith such
event’s time, R(t;;) is the risk set at time t;; and j(i) is the index of the cases that
failed at time t;; (Kalbfleisch and Prentice, 1980; Cox, 1975). The overall partial
likelihood is a product of m partial likelihoods, one for each type of failure and
each identical to the partial likelihood that one would obtain by treating all
other causes of failures as censored cases.

Under PH specification, the exponentiated coefficients are referred to as
hazard rates or hazard ratios. A hazard rate above one for the covariate implies
that the event (e.g., filling a vacancy) is more likely with this variable, while a
hazard rate below one indicates the opposite.

Other commonly used distributions for PH models are Weibull,
exponential and log-logistic. These are summarised in Table 4. Given the
hazard function h(t), survivor function S(#) and density function f(t) can be
calculated for each distribution (see section 1.3.1).
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TABLE4 Summary of parametric PH models

Distribution ofT h(t) S(t) f(t)
Exponential A exp(—At) Aexp(—At)
Weibull ApttP~1 exp(—AtP) AptP1
Log-logistic AptP~1 1 AptP~1
1+ AtP 1+ At? (1 + Atp)2

Source: Kiefer (1988), Lawless (1982).

Testing the PH assumption

A crucial assumption in the Cox model, like in all PH models, is that the
hazards are proportional. Despite its importance, the proportionality
assumption is rarely tested in previous empirical analyses. It has been shown
that the estimation of a PH model when the hazards are not proportional can
lead in biased estimates, incorrect standard errors and false interpretations of
the impact of explanatory variables (Kalbfleich and Prentice, 1980; Klein and
Moeschberger, 2003). Other areas of research (e.g., clinical trials) have
concluded that violations in the PH assumption are the rule rather than the
exception (e.g., Singer and Willett, 1993; Box-Steffensmeier and Zorn, 2001; Kay
and Kinnersley, 2002).

Testing the assumption of proportionality can be performed statistically
and graphically. Schoenfeld (1982) residuals plotted against time are one of
these statistical tests®. The test assesses the correlation between the Schoenfeld
residuals and the rank order of times. If the PH assumption holds for a
particular covariate, the Schoenfeld residuals for that covariate will not be
related to survival time. The log-log plot is a graphical method for assessing the
PH assumption. If the PH assumption holds for a particular covariate, then the
log-log Kaplan-Meier survival estimates plotted against times for that covariate
should yield parallel lines (Kleinbaum and Klein, 2005). If the lines cross, then
there is evidence against the PH assumption.

5 The Schoenfeld residual is the covariate value for the vacancy i filled at time #, mi-
nus the expected value of the covariate for the risk set at time 7, (i.e., an average of
the covariate weighted by each vacancy's likelihood of being filled at ¢,). In the
Schoenfeld residual test, the null hypothesis of zero slope is tested, which is equiva-
lent to testing that the log hazard-ratio function is constant over time (e.g., Klein-
baum and Klein, 2005). Thus a rejection of the null hypothesis of a zero slope indi-
cates deviation from the PH assumption. In other words, the test assesses the correla-
tion between the Schoenfeld residuals and time.
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Accelerated failure time models

The accelerated failure time model (AFT) is a parametric model that provides
an alternative to the PH model. Some studies argue that the regression
parameter estimates from AFT models are more robust to omitted covariates
and are less sensitive to the choice of the probability distribution of the random
effects than PH models (see, e.g., Hougaard, 1999; Lambert et al., 2004).
Nevertheless, accelerated failure time models have not been widely used in the
literature.

In an AFT model, the survivor function at time ¢, is assumed to be the
form

S(tlx;) = So(t/), (16)

where S, (t) is the baseline survivor function and ¥; = ¥;(x;) is an acceleration
factor that depends on the covariates according to the formula

Yi(x;) = exp(B'x;), (17)

where the vector of covariates measured is denoted as x;. The corresponding
hazard function is

h(tlx) = 5-ho(t/0), (18)

where hy(t) is the baseline hazard. This model can also be expressed as a log
linear model for the random variable T; (the survival time of the ith subject) by
writing

logT;, = p+ B'x; + og;, (19)

where u is the intercept, o is the scale parameter and ¢; is a random variable
that is assumed to have a particular distribution, which determines the
distribution of survival time T; (Lambert et. al., 2004; Hougaard, 1999; Cox and
Oakes, 1984).

The distributions of the error term ¢; and the corresponding distributions
of survival time T; in the AFT framework are summarised in Table 5. In the
Weibull (and exponential) model, the error term follows the extreme value
distribution with scale parameter A and shape parameter p. The exponential
model is a special case of a Weibull model, when the shape parameter equals
one, i.e., it is constant. In the log-normal model, for one, the error term follows a
standard normal distribution with a mean zero and a standard deviation o.
Finally, in the log-logistic regression, the error term follows a logistic

distribution with a mean zero and a standard deviation “%. (Cox and Oakes,

N
1984; Hougaard, 1999;Cleves et al., 2008.)
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The Weibull, exponential and log-normal models are all special cases of
the generalised gamma model, which has three parameters: 4, k and 0. The
generalised gamma distribution becomes a Weibull distribution if A =1, an
exponential distribution if k¥ = ¢ = 1 and a log-normal distribution if x = 0.

TABLE5 Summary of parametric AFT models

Distribution of ¢; Distribution of T;
Extreme value (1 parameter) Exponential
Extreme value (2 parameters) Weibull

Logistic Log-logistic

Normal Log-normal
Log-Gamma Generalized Gamma

Source: Cox and Oakes (1984), Hougaard (1999), Cleves et al. (2008).

Statistical criteria can be used to compare the AFT models. The nested AFT
models (Weibull, exponential and log-normal) can be compared using the
likelihood ratio test (Greene, 2008). However, the likelihood ratio test does not
work in more complicated situations in which the models being compared are
not nested (e.g., log-logistic). In these cases, more general tests for model
comparisons should be used. One method for selecting between non-nested
models is the Akaike (1974) information criterion test, which can be written as

AlIC = =2InL + 2(k + ¢), (20)

where k is the number of model covariates and ¢ is the number of model-
specific distributional shape parameters in the model. The AFT model with the
smallest AIC score is assumed to be the best fit.

The parameters of the AFT model can be estimated using the method of
maximum likelihood. The likelihood function for the model selected is

L= fooo{H?il h(t]x) %S (t;|x) }dt, (21)

where t; is the observed failure time for the ith of n; vacancies (i = 1,2, ..., n;).
The event indicator is denoted as d;, so that it gets the value of 1 if the failure is
observed, and 0 otherwise (Lambert et. al, 2004; Pan, 2001). Given the
maximum likelihood estimates of the parameters, likelihood ratio tests can be
used to assess the need for inclusion of random effects as well as the other
covariates.

Under the AFT model specification, the exponentiated coefficients are
referred to as time rate or time ratios. A time ratio above one for the covariate
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implies that this prolongs the time to the event, while a time ratio below one
indicates that an earlier event is more likely.

Piecewise constant hazard model

The piecewise constant (PCE) model is a flexible (semi)parametric model
assuming that the baseline hazard is constant within pre-specified survival time
intervals, but the constants may be different for different intervals. In this
model, the durations are observed in disjoint time intervals and all the intervals
are of unit length (e.g., a week or a month). The observed duration for each
subject i corresponds to the interval [t; — 1,t;). The log-likelihood can be written
as

logL = $1y {cilog{he, (Xie) TTES 1 = h(Xi)T} + (1 = e)log{ITE, [1 —
ho(Xi)1}) (22)

where variable c; is a indicator variable that receives a value of unity if the
event has not occurred until the observation period ends, and the hazard in the
jth interval is

hj(Xij) =1- exp{—exp[Xi'j,B + 9]-]} . (23)

In the PCE model, there is a separate parameter, 6;, for each interval. When
estimating the model, we cannot include all of the interval dummy variables, 6;,
as well as a constant in the estimation model because that would introduce
perfect collinearity between the regressors (e.g., Jenkins, 1997).

Unobserved heterogeneity

In the empirical analysis, the unobserved covariates can affect the estimation
results. In the survival literature, the unobserved heterogeneity terms are
sometimes called frailties. They can be included in all of the models described
in this section. For example, a PH model with unobserved heterogeneity terms,
v, can be written as

hi(t) = ho(Oexp(u + B'x;)v. (24)

The heterogeneity terms are unobservable positive quantities estimated from
the data. They capture the impact of omitted variables on the estimates or
measurement error in the recorded regressors or survival times. A key
assumption is that they are distributed independently of time t and coefficients
x (Vaupel et al., 1979). Furthermore, for the parameters to be identified, we have
to make some assumptions about the distribution of the heterogeneity terms.
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There are several distributions available, for instance, gamma, inverse-Gaussian
and discrete distributions (e.g., Lambert et. al., 2004; Hougaard, 1984; Heckman
and Singer, 1984). The gamma distribution has been widely used in the
literature, and a very common and convenient assumption is that the
heterogeneity terms are gamma-distributed with mean 1 and variance 8, where
the variance is estimated from the data (e.g., Pan, 2001; Hougaard, 1999;
Glidden and Self, 1999; Vaupel et al., 1979). In addition to the gamma
distribution, the discrete distribution with unrestricted mass points is also often
used, especially in unemployment duration studies (for a survey of duration
methods see, e.g., Van den Berg, 2001). PH models with unobserved
heterogeneity are sometimes referred to as mixed proportional hazard (MPH)
models.

1.4 Unemployment benefit sanctions, recruiting and search
technology in Finland

1.4.1 Introduction to the Finnish unemployment benefits system

In the Finnish unemployment benefits system, there are two types of benefits:
unemployment allowance, which can be basic (UA) or earnings-related (UI),
and a flat-rate labour market support (LMS)e. Eligibility for UI benefits requires
membership (for at least 10 months) in an unemployment insurance fund” and
an employment history of at least 43 weeks during the last 28 months prior to
unemployment (‘employment condition’)8. The basic unemployment allowance
is paid by the Social Insurance Institution (Kansanelikelaitos KELA) and is
payable to all unemployed jobseekers between ages 17 and 64 who do not
belong to a UI fund but who fulfil the employment condition. The maximum
duration of both the Ul and UA allowances is 500 benefit days, i.e.,
approximately two years?. The waiting period in both benefits is 7 business
days. If a person is not eligible for Ul or UA allowance or is unemployed for
more than 500 benefit days, then he is entitled to LMS paid by KELA. The LMS

6 The UI benefit is based on the prior earnings of the unemployed, which at maximum
is 90% of the income level. In the year 2009, the average amount of UI allowance paid
was 55.20 euro per day (1187€ per month). Instead, the UA allowance and LMS are
paid by the daily rate, which is bound to the national pension index (which follows
the cost-of-living index). In the year 2009, the average amounts of UA or LMS paid
were 25.63 euro per day (551€ per month), which is approximately half of the average
UI allowance.

7 The unemployment insurance fund is a private fund, an independent fund or a fund
that is specific to a trade union. Both membership in an union and a membership in
an unemployment insurance fund are voluntary. To the author's knowledge, volun-
tary unemployment insurance systems are used mainly in Nordic countries, namely
in Finland, Sweden and Denmark.

8 After 2010, the employment condition was reduced to 34 weeks (instead of 43 weeks).

K Older unemployed individuals (those over 55) who receive Ul allowances are eligible
for extended benefits until they reach retirement age (62 years old).
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is always means-tested (with respect to household income), but the duration is
essentially unlimited?. With LMS, the waiting period is usually 5 business
days, but if the jobseeker is 17-24 years old without a professional education,
the waiting period is 5 months.

Regardless of the unemployment allowance type, the unemployed must
also satisfy the following eligibility conditions to receive benefits and to avoid
sanctions: a) register with the public employment service (PES) as an
unemployed jobseeker, b) actively search for a full-time job, c) apply for jobs
suggested by the PES, d) accept ALMPs arranged by the PES and e) renew
his/her status as an unemployed jobseeker by reporting regularly to the PES.
Moreover, at the beginning of an unemployment spell, a compulsory job-search
plan is made that specifies how the unemployed individual will look for work
and whether training or some other ALMP measures are needed to promote
employment. The search activity is evaluated by the PES every 3-6 months by
interviewing the unemployed individual'. In practice, the unemployed
individual explains to the caseworker how he has looked for work and to which
jobs he has applied during the past months. Violations of criteria b-e or
inadequate search efforts as evaluated by the PES via interviews result in
sanctions.

In the context of Finnish unemployment, it is important to mention that in
the early 1990s, Finland experienced a very deep recession, and as its
consequence, the unemployment rate increased enormously from 3% in 1990 to
17% in 1994. Since the 1990s, Finland has made great efforts to decrease the
unemployment rate, which constantly decreased until the end of year 2008. In
2008, the unemployment rate was the lowest (6%) since the recession started,
but after the European economic crisis that started in the fall of 2008, the
unemployment rate has slightly increased (8% from 2009 onward)?2.

The Finnish sanction occurrence rate, or sanctions as a percentage of the
unemployment spells, increased throughout the 20th century and peaked
during the year 2008: from 7% in 2003 to 12% in 2008 (Figure 1). This is most
likely due to the 2006 policy reform by which the sanctioning of the long-term
unemployed was tightened. The main purpose of the reform was to activate the
long-term unemployed, that is, individuals who were on LMS for over 500
benefit days or on UI for the maximum 500 benefit days and on LMS for over
180 benefit days thereafter. For these individuals, active labour market policy
(ALMP) measures were offered more frequently, and the refusal of these

10 After 2013, the legislation changed such that the LMS is no longer means-tested.
Moreover, officially, the maximum duration of LMS is 48 years.

1 The interviewing interval is case-specific. Usually, the interval is shorter (2-4 weeks)
at the beginning of the unemployment spell and increases as the unemployment du-
ration increases. However, the legislation dictates that the search activity has to be
evaluated during the 3rd and 6th months of unemployment and every 6 months
thereafter. In addition, usually young unemployed individuals have to visit the em-
ployment office more frequently throughout the period of unemployment.

12 The European economic crisis refers to the situation that started in 2008 when some
European countries, such as Greece, failed to generate enough economic growth to
make their ability to pay back the debts they had built up in past decades. The crisis
has had far-reaching consequences around the world.
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measures (as well as refusal of work) implied more severe sanctions than before:
the exclusion of unemployment benefits until five months of work, education or
ALMP measures is performed. Before the reform, a similar course of action led
to a sanction for only 60 days with no conditions regarding work or ALMPs.
The simultaneous decrease in the number of unemployment spells implies that
the peak in the sanction rate in 2007 was due to the policy change and not due
to the increased number of the unemployed (Figure 1). It would be interesting
to analyse the threat effect of the year 2006 policy change by which the
sanctioning of the long-term unemployed was tightened in Finland.
Haméldinen et al. (2009) provide some descriptive evidence regarding the re-
employment rate of the long-term unemployed before and after the reform.
They found that the likelihood of participating in ALMP measures increased
due to the reform, especially among the long-term unemployed who had been
on LMS for over 500 benefit days. However, the reform had no clear effect on
the re-employment rate for these same individuals. Thus, the study concludes
that this group of long-term unemployed had difficulties in finding a job.

Unemployment has been and still is an important research topic in
Finland due to the economic history of the country, namely the 1990s recession.
Nonetheless, the empirical analysis on the effect of sanctions has received little
attention, although the Finnish government is constantly reforming the benefit
entitlement rules. For instance, in 2010, the employment condition was reduced
to 34 weeks instead of 43 weeks. The impacts of this reform on unemployment
remain to be explored.
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FIGURE 1 Unemployment rate and the sanction rate during the years 2000-2010.
Source: own calculations from The Unemployment Data of the Ministry of
Employment and the Economy
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1.4.2 Unemployment benefit sanctions

Job search monitoring is the process of checking whether the unemployed are
actually searching effectively for a job instead of prolonging their
unemployment. Sanctions, or the temporary exclusion of unemployment
benefits, are an important part of the monitoring system. However, some
infringements are easier and faster to observe than others. At the start of the
unemployment spell, the jobseeker has to give information about himself (e.g.,
education and working history), his previous job and the reason he became
unemployed. In terms of these characteristics, the jobseeker has to apply for the
jobs suggested and accept suitable job offers or training arranged by the
unemployment agency. This type of misbehaviour is easy to observe. Instead,
the monitoring of job search activity is more difficult. The search activity is
evaluated by the employment office every 3-6 months by interviewing the
unemployed individual. Thus, the monitoring of job search activity is more
difficult, and usually, misbehaviour in this category is detected with a delay.

In Finland, there are two types of sanctions: fixed-term sanctions and
conditional ones. Fixed-term sanctions expire after the predetermined duration
(30-90 days), whereas conditional (obligation-to-work) sanctions can be
completed only when certain amount (90-150 days) of work, education or
ALMPs has been performed by the unemployed individual. Sanctions are
always 100% of the unemployment benefit level. Moreover, sanctions do not
reduce the number of benefit entitlement days (500); instead, the benefit
entitlement days are only postponed by the period of a sanction. Additionally,
getting a sanction does not exclude benefits from the time spent in an ALMP
measure that promotes employment 3. Thus, sanctions are intended to
encourage the unemployed either to find a job or participate in an ALMP
program. It is also worth mentioning that the unemployed who have received a
sanction may apply other benefits from KELA, such as social assistance and
housing allowance*. Although with social assistance, the benefit can be
reduced by 20% or 40% depending on the sanction (repeated violation 40%).
However, because the social assistance is means-tested, the reduction is not
always used (the decision is made by the caseworker).

Table 6 represents the reasons and the duration of benefit sanctions in
Finland. A voluntary quit is sanctioned by a 90-day period without benefits, but
if the job in question is for fewer than 5 days, the sanction is reduced to 30 days.
Similarly, a refusal of work leads to 60 days of benefit stoppage, but if the job in
question is for fewer than 5 days, the sanction is reduced to 30 days. If prior to

13 These ALMP measures are labour market training, work and training try-outs, inte-
gration measures for immigrants, preparatory training for the work life, self-
motivated studies and rehabilitative work.

14 Social assistance is available to those who do not qualify for any of the other benefits
or who still remain under a defined income threshold. In the year 2009, the social as-
sistance was on average 417€ per month for single parents and single-person house-
holds. The housing allowance is available to everyone whose income is sufficiently
low, at a maximum of 80% of housing costs. In 2009, the housing allowance was on
average 254€ per month.
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unemployment, a jobseeker has spent fewer than 6 weeks in the labour market
during the last 6 months without an acceptable cause, a sanction for 60 days
will be imposed. Acceptable causes are full-time studies, military or non-
military service, maternity leave, taking care of children less than 3 years of age,
institutionalisation and sickness.

Refusing or dropping out of an ALMP measure as well as several reasons
related to the neglect of job-search plan agreements leads to a loss of benefits for
60 days. For young jobseekers (under 25 years of age) and for the long-term
unemployed (over 500 benefit days), similar conduct means the exclusion of
benefits until 150 days of work, education or some ALMP measures (e.g., labour
market training, work and training try-outs) have been performed. These are
so-called conditional sanctions. Similarly, repeated refusals of work, ALMP
measures or similar courses of action cause the obligation to work for 90 days.

TABLE 6 Reason and duration of benefit sanctions

Reason Duration

Voluntary quit 90 days

Voluntary quit, less than 5 days 30 days

Less than 6 weeks in the labour market during the last 60 days

6 months

Refusal of work 60 days®

Refusal of work, less than 5 days 30 days

Refusing or dropping out of an ALMP 60 days®

Repeated refusal of work or an ALMP exclusion of benefits for 90 days

(conditional sanction)
Job-search plan
- refusal of participating in making or inspection of the 60 days
plan
- neglect of job-search plan agreements (refusal of work 60 days
and training try-outs, integration measures for
immigrants or preparatory training for the working life)
- repeated neglect of job-search plan agreements exclusion of benefits for 90 daysb
(conditional sanction)

Notes: 2A sanction for the young unemployed (under 25 years of age) and for the long-term
unemployed (over 500 benefit days) is exclusion of benefits for 150 days. PA sanction for
earnings-related benefit receivers is 60 days.

Source: Unemployment Security Act (Tyottomyysturvalaki 30.12.2002/1290).

In the case of voluntary quit, a number of reasons for involuntary quit from the
point of view of the individual are recognised, for example, if the employer
neglects salary payments or endangers work safety. During the first 90 days of
unemployment, a jobseeker is also entitled to refuse a job that does not
correspond to his vocational skills. Vocational skills are acknowledged when a
jobseeker has a vocational education and one year of work experience, or if he
has no vocational education and two years of work experience. However, the
unemployed individual is obligated to accept a job that does not correspond to
his vocational skills if the employment agency decides that there are not such
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jobs available in the travel-to-work area (municipal). A jobseeker can also refuse
a job if there is not a reasonable time to organise day-care for his or her children
or if the job in question is against his or her religious or similar beliefs. In reality,
these special conditions are rarely used.

Benefit sanctions in Europe

The period and the level of benefit sanctions differ greatly across countries. Most
of the sanctions in Finland are with a fixed duration of 60 days, but they can last
up to five months. In other European countries, the duration of benefit sanctions
may in some cases be longer but not always 100% of the benefit level. For
example, in the Netherlands, the sanctions are typically only a 20% reduction of
the benefit level (Van den Berg et al., 2004). Similarly, in Sweden, the sanctions are
commonly a 25% reduction in the benefits (Van den Berg and Vikstrém, 2009).

There are many variations in the duration of sanctions for voluntary quit.
In Finland, Germany, and Switzerland, the (maximum) duration of sanctions
for voluntary quit is 12 weeks, whereas in Norway, Denmark and Sweden, it is
only 3-8 weeks (Grubb, 2000; Douglas et al., 2011). Belgium has the strictest
sanction policies because voluntary quit can lead up to 52 weeks of benefit
stoppage. The duration of benefit sanctions related to the (first) refusal of work
is in most countries the same as that for the voluntary quit. Finland and
Germany are an exception because the sanction in question is 8 weeks in
Finland and only 3 weeks in Germany. Moreover, Belgium and Switzerland are
the only countries that give warnings to the unemployed before implementing a
sanction (Lalive et al., 2005; Douglas et al., 2011).

TABLE7  Unemployment benefit sanctions in selected European countries

Country Sanction Duration and magnitude of a sanction for b
occurrence, % *  voluntary quit (first) refusal of work

Finland 10.2 12 weeks 8 weeks

Sweden 0.8 6-8 weeks (45-60 days) 6 weeks (40 days), 25%

Norway 10.8 8 weeks 8 weeks

Denmark 43 3 weeks 3 weeks

Iceland - 6 weeks (40 days) 6 weeks (40 days),

Netherlands 36.0 8 weeks, 20% 8 weeks, 20%

United Kingdom 10.3 0-26 weeks 0-26 weeks, 100% or a

smaller reduction

Switzerland 40.3 6-12 weeks 6-12 weeks

Germany 11 12 weeks 3 weeks

Belgium 4.2 4-52 weeks 4-52 weeks, 100% or a

smaller reduction

Notes: *The sanction occurrence rate is defined as sanctions during benefit periods as
percentage of the average stock of benefit claims, 1997-1998 (Gray, 2003). Information for
the Netherland is from Boone and Van Ours (2006).b The magnitude of a sanction is 100%
reduction in the benefit level if not otherwise mentioned.
Source: Grubb (2000), Van den Berg ef al. (2004), Van den Berg and Vikstrom (2009),
Douglas et al. (2011), Directorate of Labour Iceland (2008).
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Table 7 summarises the information discussed above. It also includes the
sanction occurrence rate for sanctions that are imposed during a benefit period;
that is, sanctions for voluntary quits are omitted. It seems that Sweden (0.8%)
has the lowest and Switzerland (40.3%) the highest occurrence rates among the

eleven European countries considered; Finland (10.2%) stands somewhere in
the middle.

1.4.3 Recruiting

Recruitment channels can be divided into two broad categories: informal
(friends, relatives, former and present employees) and formal (advertisements,
public and private employment agencies) (Russo et al., 2000). Employers often
prefer informal recruitment channels because they provide good initial
screening and give potential applicants more information about the job, which
may improve potential matches (Van Ours, 1994; Lindeboom et al., 1994).
Although there are no direct costs associated with informal channels, employers
sometimes complain about the low number of applicants they attract (Mencken
and Winfield, 1998). Thus, many employers also use formal recruitment
channels despite their disadvantages. For example, employers often use
advertisements despite the direct costs of placing them and the indirect costs of
screening the numerous applicants that respond. PES have no direct costs, but
employers sometimes complain that the applicants through this channel are less
likely to accept jobs, which creates higher screening costs per vacancy (Barron
and Mellow, 1982).

Studies have shown that unemployed jobseekers who use PES tend to
experience longer spells of unemployment than their peers who use other
search methods (e.g., Thomas, 1997)%6. Similar observations have been made
with regard to employer search; informal contacts and advertising are more
common and effective recruitment channels than other formal channels (e.g.,
Gorter and Van Ommeren, 1999; Gorter ef al., 1996). Thomas (1997) suggested
that many jobseekers that approach PES have already tried other search
methods unsuccessfully. Similarly, employers who announce their vacancies
using PES may have had little or no success with other channels in the past. It is
also possible that employers who announce their vacancies via PES have had
positive experiences with using it in the past.

In Finland, the use of informal channels in recruiting is a common practice.
In 2007, notifications to own personnel (60%) and direct contacts to former
employees (55%) covered a large share of all recruitments (Figure 2). A recent
study by Réisdnen (2011) shows that although the informal channels are often

15 Venn (2012) has made similar findings when calculating an indicator for the
strictness of sanctions in 36 OECD countries. Sanctions are strictest in the USA (5)
and most modest in Japan (1); Finland (3.5) stands somewhere in the middle.

16 The study compares two groups of registered unemployed at the British PES: PES
and non-PES. Non-PESs are the unemployed who have used informal channels in-
stead of PES to find a job; PES includes the unemployed who have used career offices
or job centres to find a job.
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used in Finland, they are not very efficient; the PES and newspaper ads are the
most efficient channels.
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FIGURE 2  Finnish recruiting channels in 2007.
Note: Employers may have used several recruiting channels simultaneously.
Source: Tuomaala (2008)

The most commonly used formal recruiting channel in Finland is the PES, with
a market share of 43% (Figure 2). If the informal channels are excluded from the
analysis, the market share of the PES is over 60% and has been since 1994
(Figure 3). The reason for the common use of the PES is its ability to reduce the
employer’s recruitment costs. The benefit of using free public services is highest
when recruiting for occupations with high labour turnover.

The use of the Finnish PES varies within regions and industries. In 2007,
the market share of the PES was over 80% in Southeastern Finland, North
Karelia and Lapland but under 60% in Uusimaa and Northern Ostrobothnia
(Appendix 1). Moreover, industries with highly educated workers use the
service less than others!”. For example, in 2006, the market share of the PES in
the agriculture and forestry industry was almost 80%, whereas it was less than
60% in the industry of business services (Appendix 2). It has been argued that
the public job-broking reaches low-productivity applicants, which may

17 After the early 1990s recession, the market share of PES in recruiting was very high
due to large range of unemployed registered at PES (e.g., both high- and low-
educated individuals). The market share of PES has declined over the years mainly
due to change in the PES jobseeker structure: highly educated jobseekers tend to
search for a job elsewhere.
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influence the employer’s decision to employ the free service (Russo et al., 2000)8.
The more selective the PES (pre-screening activities on e.g., motivation, ability
and work experience), the more it is exploited by employers (Windolf, 1986).
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FIGURE 3 Market share of the PES in recruiting during the years 1994-2009.
Source: Himéilédinen (2007), Tuomaala (2008).

1.4.4 Search technology

The Internet is becoming an increasingly common method of search in the
labour market as Internet connections are improved and people learn to utilise
new technology. This observation was also made by the Finnish PES, which in
October 2002 introduced an Internet-based recruitment service for employers.
Employers registered with the PES can use the system to post announcements
about new vacancies, modify information about existing vacancies, change the
status of positions when they are filled and cancel announcements. Through
this web service, job advertisements are posted immediately to the PES website,
where jobseekers can search for suitable jobs.

The main difference between the web service and the traditional PES (i.e.,
employment offices) is that the web service does not require the assistance of
employment officials. Furthermore, the web service is available 21 hours per
day and 7 days per week, whereas employment offices are open only during
regular business hours. Therefore, the web service is a flexible alternative that is
accessible at various times and from different locations.

18 Studies have shown that employers tend not to hire workers with long
unemployment spells because this duration signals low productivity. This is also
known as the "stigma" effect (e.g., Vishwanath, 1989; Kollman, 1994; Omori, 1997).
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According to search theory, the effects of the Internet on search outcomes
are not obvious - they can be positive or negative (see Section 1.2.3). For
instance, the Internet reduces application (search) costs, which should increase
the pool of applicants and, in turn, make better matches and increase the
productivity and wages of employers and jobseekers. In general, lower search
costs should reduce unemployment, but there is no consistent evidence to
support that Internet use shortens periods of unemployment (e.g., Kuhn and
Skuterud, 2004, Kuhn and Mansour, 2011). Moreover, due to the increased
numbers of applicants, employers may spend significant time screening and
interviewing candidates, which increases the average duration of vacancies and
the employer’s search costs (Autor, 2001).

The effects of the Internet on search outcomes may also depend on the
demographic structure and the knowledge of how to employ information
technology. Prior studies indicate that individuals seeking work via the Internet
tend to be well-educated on average (Stevenson, 2009). Moreover, young people
are usually more eager to use the Internet and to become aware of new
innovations in the information technology sector than older generations.
Unfortunately, we do not have information on what types of people look for
work through the PES website or what types of people are hired to the
vacancies posted thought the web service'®. However, we know that there are
regional differences in the use of the PES (Appendix 1) and thus most likely in
the use of the web service (see Chapter 3). It is also likely that the use of online
services varies between industries because all industries are not technology-
intensive (e.g., construction), and as a result, they are slow to acquire and
implement new information technologies (Haas et al., 2001; Seneviratne et al.,
1999). A recent study by Brencic and Norris (2012) shows that not all employers
use online search tools when posting their vacancies on online job boards
(Monster.com), regardless of the fact that the tools offered are free and intended
to facilitate the search. Additionally, a Finnish survey study on firms operating
in the region of Savonlinna indicates that more than half of the employers did
not know about the Internet-based employer services of the PES, and less than
10% of the respondents had used these services. However, almost 60% of the
respondents would be willing to use web-based services, and the main reasons
for doing so is the PES’s knowledge about local issues and labour conditions as
well as the free use of the services (Ahokas and Sanio, 2012).

Finland is a large and sparsely populated country with a rapidly ageing
population. The regional differences in the population structure are also
reflected in Internet use across regions. For example, the share of individuals
who have never used a computer is highest in Eastern Finland (19%) and lowest
in Southern Finland (10% in 2007) (Appendix 3). Nonetheless, the Internet

19 It is up to the employer to decide how specific information about the open job is
given. The mandatory information to be included in a job posting ise as follows:
employer information (name, address and phone), the name of the work task (e.g.,
occupation), the number of hired applicants, job duration, working time, job type
and location of the job. The job posting also includes a verbal description of the work
tasks (not visible from the data).
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access in Finnish households has increased significantly since the year 2000,
from 51% in 2004 to 81% in 2010 (Eurostat).

A comparison of Internet access in Finnish households across the different
regions shows that there are notable differences between eastern parts of
Finland and the rest of the country (Figure 4). In 2006, 55% of households in
Eastern Finland had Internet access, whereas the equivalent share was between
65%-67% in all of the other major regions. By the year 2010, these differences
diminished, and all of the major regions are now within the range of 81%- 86%.

=== Bastern Finland <+e*<- Southern Finland = e Western Finland == == Northern Finland

90

85

80

75

70

% of households

65

60

55

50 T T T T
2006 2007 2008 2009 2010 2011

FIGURE 4 Internet access (%) of households in major (NUTS2) regions, 2006-2011.
Source: Eurostat

In Finnish businesses, Internet access has grown moderately since the year 2000
(Figure 5). The level of Internet access among firms (with at least 5 employees)
has increased from 84% in 2000 to 96% in 2008. Instead, the share of broadband
connections among firms has experienced a huge growth from less than 40% in
2002 to almost 90% in 2008. Unfortunately, a regional comparison of the
differences in Internet access among firms is not possible due to data limitations.

According to the reports made by the United Nations (2009) and the
European Commission (2010), Finland is one of the leading countries in Europe
in broadband provision (66% of the households in 2008). In addition, Finland
has a high number of regular Internet users (68% of the population in 2008). The
share of individuals who use the Internet for interaction with public authorities
(62%) is relatively large as well (Table 8). Nonetheless, compared to other
Nordic countries, Finland has the lowest provision of households with Internet
access: 72%. In 2008, the equivalent share was over 80% in Sweden, Norway
and Denmark and almost 90% in Iceland. Finland is particularly behind other
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Nordic countries in providing Internet access to households that live in sparsely
populated areas (69%).
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FIGURE 5 The share of firms (more than 5 employees) with Internet access, 2000-2008.
Source: Statistics Finland

TABLE 8  Level of Internet access (%) of households in 2008, all households and house-
holds living in sparsely populated areas.

Internet access (%) of households Individuals (%) using Internet
All Households in sparsely ~ for interaction with public
Country households  populated areas 2 authorities b
Finland 72 69 62
Sweden 84 81 59
Norway 84 82 72
Denmark 82 77 49
Iceland 88 87 74
EU 25 average 62 55 36

Note: aSparsely populated refers to less than 100 inhabitants per km2 b At least one of the
following services: for obtaining services from public authorities' websites, for download-
ing official forms and for sending filled in forms.

Source: Eurostat
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1.5 Overview of the thesis

In this section, we give an overview of the thesis. First, we introduce the
research data used in the articles. Second, the main findings of this dissertation
are reported. Finally, we conclude this section with a discussion of the results,
data limitations and topics for future research.

1.5.1 Research data

In this thesis, we use two datasets, both of which are from the Ministry of
Employment and the Economy. The first dataset, The Unemployment Data,
includes information on all persons registered as jobseekers to the PES during
the years 2003 to 2009. Different types of characteristics of unemployed
jobseekers are also available in the data, such as gender, age, education,
occupation, citizenship, native language and place of residence. Importantly,
the data include information about unemployment benefit sanctions. From the
registers of the Financial Supervisory Authority (Finanssivalvonta) and the Social
Insurance Institution (Kansanelikelaitos),we were able to determine the types of
benefits received by each unemployed individual and the remaining benefit
days at the start of an unemployment spell. Moreover, with the employment
records from the Finnish Centre for Pensions (Eliketurvakeskus), we were able to
verify the ending dates of unemployment periods.

In total, almost 600,000 sanctions were imposed during the years 2003-
2009 (Table 9). It should be noted that we only analysed the first imposed
sanction during each unemployment spell, and therefore, the number of
sanctions is lower than in the official records. The most common reason for
sanctions was voluntary quit (32%) and refusing or dropping out of an ALMP
measure (33%)%0. Moreover, the share of sanctions related to the refusal of work
decreased during the observation period, whereas the share of sanctions related
to refusing or dropping out of ALMP measure increased. Overall, the number
of sanctions decreased after the year 2003, peaked during the year 2008, and
started to decrease thereafter. This is most likely due to the policy reform in
2006 by which the sanctions of the long-term unemployed were tightened (see
chapter 1.4.1). More detailed descriptions of the data are given in Chapter 2.

The unemployment data used in this thesis are unique because they
include information about all Finnish unemployed persons registered at the
PES, and they also merge information from other important Finnish authorities.
Many of the previous studies on benefit sanctions have used relatively small
samples that are often restricted to small geographic areas or even to specific
industries (see, e.g., Van den Berg ef al., 2004; Lalive et al., 2005; Abbring et al.,
2005). Moreover, our data enable us to compare the effect of sanctions for
individuals receiving two different unemployment benefits: earnings-related

20 It is worth mentioning that most of the unemployed who have received a sanction for
voluntary quit are earnings-related benefit receivers.
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benefits and flat-rate labour market support. Most existing studies have
examined the effect of sanctions on unemployment duration for individuals
receiving unemployment insurance benefits. An exception is the work of Van
den Berg et al. (2004), who analyse the effect of sanctions on the transition from
social assistance to work?!.

TABLE 9 Number and share of sanctions by incidents during the years 2003-2009

Sanction 2003 2004 2005 2006 2007 2008 2009 Total

Voluntary quit 23,000 25800 27,500 28,100 28,700 27,800 26,700 187,600
(35%)  (36%) (34%) (32%) (30%) (28%) (29%)  (32%)

Less than 6 9,000 8,900 9,100 9,300 10,100 11,700 13,900 72,000
weeks in the (14%)  (13%) (11%) (@11%) (1A1%) (12%) (15%) (12%)
labour market

Refusal of 8,600 8300 8700 8800 9,700 8600 6500 59,200
work 13%)  (12%) (11%) (10%) (10%) (9%)  (7%)  (10%)

Refusing or 18,600 20,400 24,000 29,000 33,700 35600 33,000 194,300
droppingout  (28%)  (29%) (29%) (33%) (35%) (37%) (36%) (33%)
of ALMP

Repeated 1,700 2,600 6,400 4,200 5,600 6,400 5,500 32,300
refusal of work  (3%) (4%) (7%) (5%) (6%) (7%) (6%) (6%)
or ALMP

Neglectofjob 4,700 5200 5900 7,200 7,200 7,100 6,200 43,600
search plan 7% 7% @%) 8% (8% (7% (7% (7%)

Repeated 200 200 300 400 500 500 400 2,500
neglect of job (0.3%) (0.3%) (0.4%) (0.5%) (0.5%) (0.5%) (0.4%) (0.4%)
search plan

All sanctions 65,800 71,500 81,900 87,000 95500 97,600 92,100 591,500
(100%) (100%) (100%) (100%) (100%) (100%) (100%) (100%)

The second dataset of this thesis, The Vacancy Data, includes vacancy
notifications posted in the Finnish PES during the years 2002 to 2008. The micro
data include information on various vacancy and employer characteristics,
including job duration, job type, working time, the employer sector and
employer size. In addition, the PES office in which the vacancy is announced
and the regional classification of each office are available?2. Furthermore, from
the Employment Service Statistics, we were able to include variables that

21 It should be noted that social assistance is not entirely comparable with unemploy-
ment benefits due to the different eligibility criteria.

2 It should be noted that the location of the job and the location of the announcing PES
office can vary.
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describe labour market tightness, that is, the monthly stock of open vacancies
and unemployed jobseekers of each PES office.

In this thesis, vacancy duration refers to the period between the start and
end dates of a vacancy posting at PES?. In the data, some vacancies have a
predefined closing date, which means that the vacancy is posted for a
predetermined duration (i.e., the application period is fixed). In other words,
some vacancies are closed after a predefined duration regardless of the
identification of a suitable job candidate. Because the actual outcome and
duration of (and the probability of filling) these predefined vacancies is
unknown, these vacancies are excluded from the data?4. Aland, which is an
autonomous island, is also excluded due to its exceptional labour market
conditions.

A job notification may include one or several vacancies that the employer
seeks to fill. A problem with these multiple vacancies is that we only have
information on the vacancy that was filled (or cancelled) last; thus, we do not
know how many of the multiple workplaces were actually filled. Hence, the
duration and the probability of filling are not observed for all of the vacancies.
Therefore, multiple vacancies are excluded from the data?.

The vacancies in the data are either (i) filled or (ii) cancelled. Both filling
and cancelling a vacancy can be conducted either (a) through the PES office or
(b) through the PES web service. The web service is a technical platform in
which the employer can log into the system and add new vacancies, change the
status of open vacancies when they are filled or cancel them. The web service is
available 21 hours per day and 7 days per week, whereas the PES offices are
open only during regular business hours. Because the data are from the PES,
some vacancies are filled by job assignments (30%). Job assignment is a policy
measure that requires an unemployed job seeker to contact an employer that
the PES has deemed suitable or risk a benefit sanction. There are also vacancies
that have ‘other’ outcomes: filled by other search channels and enough
applicants to remove notification from the PES?.

In total, 812,000 open vacancies were announced during the observation
period (Table 10). It should be noted that due to the data restrictions, the total
number of vacancies is lower than in the official records. The percentage of
filled vacancies varied between 76% and 80% during the observation period.

5 Recently, there has been a discussion on the recruitment process and the definition of
a vacancy. Farm (2009) argues that not every hiring process begins with a job vacan-
cy (e.g., recalls from former employees and the hiring of a spontaneous job applicant).
Register-based data such as ours cannot account for these instantaneous hirings, that
is, hirings with non-existent recruitment processes.

n The share of predefined vacancies is approximately 35% of all job notifications. Ex-
cluding predefined vacancies from the data decreases the average vacancy duration
by one day.

% The share of multiple vacancies in a single notification is approximately 20% of all
job notifications. There are 1.6 open vacancies on average in each job notification.

26 We consider these two as separate outcomes because we want to focus on a single
recruiting channel (the PES) and because the outcome for vacancies that have enough
applicants to support removal from the PES is not known even though they are most
likely filled.
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The most interesting finding is the increase in the proportion of vacant jobs
filled through the web service from 0% to 10% between 2002 and 2008, that is,
after the introduction of the new web-based service. The percentage of
vacancies with other outcomes (e.g., filled by other means) decreased from 15%
to 10% between 2002 and 2008, and at the same time, the percentage of
cancelled job openings increased from 6% to 10%.

TABLE 10 Number, percentage and mean duration of vacancies by outcome, 2002-2008

Outcome 2002 2003 2004 2005 2006 2007 2008 Total

Filled 80,700 79,100 73,600 82,500 88,700 116,200 113,000 633,900
(79%)  (79%)  (76%)  (76%)  (76%)  (80%)  (80%)  (78%)
138 144 154 171 184 194 157 165

through 80,300 76,600 70,600 76,900 82,000 104,400 99,300 590,100
PESoffice  (78%)  (77%) (73%) (71%)  (70%)  (71%)  (70%)  (73%)
137 142 152 169 178 190 157 162

through 400 2500 3,000 5600 6700 11,800 13,700 43,700
webservice  (04%) (%) (%) (%) (6% (%)  (10%)  (5%)
317 206 206 201 256 232 162 207

Withdrawn 6,000 6,000 6300 6900 9400 12400 14,200 61,200
(cancelled)  (6%)  (6%)  (7%)  (6%)  (8%)  (8%)  (10%)  (8%)
261 273 287 313 330 332 236 290

through 5900 5700 5800 6000 7,500 9,500 10,000 50,400
PESoffice  (6%)  (6%)  (6%)  (6%)  (6%)  (6%)  (7%)  (6%)
261 274 292 319 350 355 262 304
through 100 300 500 900 1,900 2900 4,200 10,800
webservice  (01%)  (03%) (05%) (1%) (%) (%) (%)  (1%)
297 253 223 267 250 260 171 223
Other 2 15700 14,600 16700 19,300 18500 17,500 14,300 116,600
(15%)  (15%) (17%) (18%)  (16%) (12%) (10%)  (14%)
27 234 245 264 287 306 245 260

All 102,400 99,700 95,600 108,700 116,600 146,100 141,500 811,600
vacancies (100%) (100%) (100%) (100%) (100%) (100%) (100%) (100%)
159 165 179 197 212 219 174 188

Note: # ‘Other” outcome include filled by other means and enough applicants to remove
notification from the PES.

Table 10 also shows the mean duration of vacancies grouped by outcome and
time period. The average duration of all of the vacancies was 19 days, but the
duration varied depending on the type of search method the employers used.
The average duration was approximately 16 days for vacancies filled through
the PES offices and 21 days for vacancies filled through the web service.
However, the duration of vacancies filled through PES offices has increased,
whereas the duration of vacancies filled through the web service decreased
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during the observation period. The longest durations were observed for the
cancelled vacancies (29 days) and for the vacancies with other outcomes (26
days). However, using the web service to cancel a vacancy (22 days) produces
shorter vacancy durations than when cancelling a vacancy through a PES office
(30 days).

The notable difference between this thesis and the existing studies on
employer search lies with the data. We use register-based data, whereas most of
the previous studies on vacancy duration have used surveys (e.g., DeVaro, 2005;
Burdett and Cunningham, 1998; Gorter ef al. 1996; Van Ours and Ridder, 1993;
Van Ours and Ridder, 1992). To our knowledge, the studies by Behrenz (2002)
and Brencic and Norris (2010, 2012) constitute an exception. Both the surveys
and register-based data have their advantages and disadvantages. For example,
register data usually have many more observations, but the information is more
limited. Instead, surveys include diverse information on the subject of interest,
but the sample sizes are smaller, and sometimes, there are issues related to the
reliability of the answers. Moreover, the measurement (and definition) of
vacancy duration may also vary. With register-based data, the information is
often available at the daily level, whereas in surveys, it is given in weeks or
months (e.g., compare studies by Brencic and Norris, 2010 and DeVaro, 2005).
Thus, both of the data collection methods may involve some measurement error.

1.5.2 Main results

This dissertation analyses search in Finnish labour markets. Both the jobseeker’s
and employer’s points of view are considered, as they are both important in the
job-jobseeker matching process.

The first article of this dissertation (Chapter 2) studies benefit sanctions and
their effect on the rate of exit from unemployment in Finland. The study
employs unemployment data from the Ministry of Employment and the
Economy with additional information on unemployment benefits gathered
from registers of Financial Supervisory Authority (FIVA) and the Social
Insurance Institution (KELA). The data cover the unemployed registered at the
Finnish PES during the years 2003-2009. The empirical analysis is performed by
using the timing-of-events approach, which allows for a distinction between the
selection and causal effects of sanctioning as well as the time-varying effect of
sanctioning. The study is the first to analyse the effect of sanctions on the exit
rate from unemployment to work by comparing two different benefit schemes:
earnings-related benefits (UI) and flat-rate labour market support (LMS). In this
article, we also analyse the effect of sanctions on the exit rate from
unemployment to active labour market policy (ALMP) measures and
movement outside the labour force.

The results imply that sanctions increase the outflow from unemployment
to work but that the effect differs according to the benefit received; LMS
recipients react to sanctions more strongly than UI recipients do. An on-going
sanction increases the job-finding rate of Ul recipients by 13% and that of LMS
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recipients by 80%. A completed sanction also increases the re-employment rate
of LMS recipients (32%) but has no effect on UI recipients. According to the
results, sanctions encourage the unemployed on LMS to find jobs, whereas they
encourage the unemployed on UI to exit the labour force. The encouraging
effect of sanctions on ALMP programmes is relatively small and statistically
significant only among LMS receivers.

The second research paper (Chapter 3) investigates the factors that affect
employer search. We use large register data on open vacancies posted at the
Finnish PES during the years 2002 and 2003.The observed vacancy durations,
that is, the time until a vacancy is filled with a jobseeker, are used as a proxy for
the duration of employer search, and a piecewise constant hazard function is
used to analyse these durations. The focus of the study is to examine whether
the Finnish PES’ implementation of a web-based service in October 2002 has
had positive effects on recruiting. Through the web service, employers can post
job advertisements to the PES website, where jobseekers can search for suitable
jobs. The main advantage of the service is that it does not require the assistance
of PES officials, and it is a flexible alternative that is accessible at various times
(21 hours per day and 7 days per week) and from different locations.
Nonetheless, from the theory point of view, the expected effects of online search
are largely unexplored, and they can be positive or negative; the main
conclusion depends on which of these effects dominates.

According to the results, the web-based service improved employer search
because the probability of filling a vacancy was (14%) larger after the web
service was introduced to employers. However, these results are modest and
sensitive to regional variation. We find that the use of the online service
decreased the average duration of employer search only in certain regions,
namely in the Employment and Economic Development (TE)centres of
Varsinais-Suomi, Northern Ostrobothnia and Lapland. It seems that the web
service offers an alternative recruiting method for employers that urban
employers especially exploit. It is possible that we find only modest results
because our time period is short and thus, the employers were not yet fully
aware of the new online service right after its introduction.

The third and final article of the thesis (Chapter 4) also relates to employer
search but explores it from a different angle. We analyse cases in which
employer search is unsuccessful. In other words, the duration until an employer
chooses to withdraw (cancel) a vacancy from the labour market is explored. In
this study, register data on open vacancies posted at the Finnish PES during the
2002-2003 period is utilised. By employing a difference-in-differences approach,
we investigate whether the introduction of the PES's web-based service in
October 2002 has influenced the speed of cancelling vacancies. The estimation
results suggest that in general, the introduction of the online service has not
influenced the employers' decision to withdraw a vacancy from the labour
market.

We also examined the long-term effects of the web service by estimating a
competing-risks AFT model for vacancies cancelled through the PES offices or
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through the web-based service of the PES during the years 2002-2008. The
results support our main findings. In the long run, vacancies are removed from
the PES more quickly by using the basic service methods, that is, by contacting
the PES office, than by using the web-based service of the PES. It could be that
because the services provided by the PES are free, cancelling a vacancy later has
no direct costs for the employer. Thus, there are no incentives for the employers
to cancel vacancies any faster via online than via a PES office. It is also possible
that the web-based service of the PES is merely a flexible recruiting alternative
for the employers and a service that is accessible across various times and
locations.

1.5.3 Discussion

The empirical analysis of the effect of sanctions has received little attention in
Finland even though the government is constantly reforming its benefit
entitlement rules. For example, in 2010, the employment condition was reduced
to 34 weeks instead of 43 weeks. The purpose of this thesis is to provide new
evidence in the field of benefit sanctions. The results show that sanctions do
encourage the unemployed to find jobs. However, perhaps more attention
should be given to Ul benefit receivers because the sanction rate and the
responsiveness to sanctions of these individuals are relatively low compared to
individuals receiving flat-rate LMS. One explanation for these results is that
most of the sanctions imposed for Ul beneficiaries are fixed-term and relatively
short in duration (60 days), whereas LMS recipients typically receive more
severe sanctions (the exclusion of benefits for 90-150 days) that require work,
education or ALMP measures until the eligibility for benefits is re-granted.
Perhaps one way to increase the responsiveness to sanctions, especially among
Ul receivers, would be to change the fixed-term sanctions into conditional ones.
In other words, sanctions could be shorter in duration, but they would require
more effort on behalf of the unemployed (education, work and/or ALMP
measures). It is known that the long-term unemployed have difficulties getting
back into the labour market. Therefore, it would make more sense to encourage
the unemployed to look for work in the early stages of their unemployment, i.e.,
during the first 500 benefit days of Ul allowance. Another interesting question
is whether the system in Finland should have more incentives - carrots instead
of sticks - for the unemployed. Perhaps a financial carrot (a re-employment
bonus) would be more effective than a financial stick (a sanction)?. During the
years 2013-2015, a re-employment bonus experiment will be performed in 61
Finnish municipalities 2 . In this experiment, a long-term unemployed

7 According to search theory, re-employment bonuses should have positive effects on
the re-employment probability because they decrease the reservation wage of the
jobseeker (Meyer, 1988). In reality, re-employment bonuses can have positive or neg-
ative effects (see, e.g., Van der Klaauw and Van Ours, 2011; Kettunen, 1993; Meyer,
1988).

2 For ) more information, see e.g, the following website (in Finnish):
<http:/ /www.stm.fi/ vireilla/lainsaadantohankkeet/ toimeentulo_ja_vakuutusasiat/
tyottomyysturvan_muutokset> (accessed 15 July 2014).
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individual may receive re-employment bonus equal to one month of labour
market support when he finds a job. The results of this experiment remain to be
seen.

Although this study provides some answers, it also leaves many questions
unanswered. For instance, it would be interesting to examine the effect of the
year 2006 policy reform by which the sanctioning of the long-term unemployed
was tightened. The 2006 reform is expected to have an encouraging effect on the
job-finding rates of the unemployed. However, Moreover, it would be
intriguing to analyse how benefit sanctions have affected the quality of the
subsequent jobs. The quality could be measured by the duration of a job and/or
by the wage level. Some of the early work on the subject suggests that the
sanctioned unemployed often accept jobs with lower earnings and shorter
durations than non-sanctioned individuals do (Van den Berg and Vikstrom,
2009; Arni et al, 2012). Additionally, Finnish unemployed individuals
(regardless of receiving a sanction) have been found to accept jobs that do not
increase or even reduce their household disposable income (Kyyrd, 1999). The
reservation wage level of the (single) unemployed has decreased since the year
1996 (Talouden rakenteet 2011; 2007). Thus, the effect of sanctions on the quality
of subsequent jobs is an important topic for future research.

Another purpose of this thesis is to provide evidence in the field of
Internet-based employer search. The Internet is becoming an increasingly
common method of search in the labour market. The results of this thesis
indicate that the PES web-based service has had a modest positive effect on
vacancy durations. The results also imply that the web service is merely an
alternative recruiting method for employers that urban employers particularly
exploit. It might even be that employers are not fully aware of the online
services of the PES, and thus, promoting these services might be beneficial
(Ahokas and Sanio, 2012). It seems that the PES has made similar conclusions
because it launched a media campaign in the summer of 2013 to promote the
services of the PES; advertisements were made on the radio and at PES offices
via posters and brochures?. At the same time, the web pages of the PES were
updated, and a new mobile application (Tydpaikkahaku) was introduced to
jobseekers. Because our analysis and conclusions are based on a relatively short
observation period, follow-up studies are needed to evaluate the long-term
effects of the PES’s online service. Additionally, it would be interesting to
investigate whether the advertisement campaign has increased the use of the
PES’s online service. The new mobile application might influence vacancy
durations, and exploring its effects on the filling rates would also be intriguing.

Although the results show that the web service has only a modest effect on
the duration of employer search, it can help the PES to run more efficiently. Due
to the limited resources of the PES, the time spent on selecting appropriate
candidates for employers is taken from the time counselling the jobseekers.

2 More detailed information is given (in Finnish) at the following website:
<http:/ /www.te-palvelut.fi/te/fi/nain_asioit_kanssamme/te_palvelut/
ajankohtaista/03_2013/2013-06-06-01/index.html> (accessed 15 July 2014).
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Therefore, being more selective makes the PES less able to help jobseekers to
find jobs. The online service of the PES may overcome this allocation problem.
The employers and jobseekers do not always need consultation; thus, the web-
based service makes it possible to concentrate on those in need of assistance. At
the moment, we are not able to examine this interesting possibility; thus, the
topic waits for better research data.

Finally, this thesis also examines unsuccessful employer search, a subject
that has been ignored in the literature. Unfortunately, we are not able to study
the reasons behind unsuccessful employer search. We can only show that
cancelled vacancies exist in the Finnish labour market and that the employer’s
decision to withdraw a vacancy has not been affected by the introduction of
information technology, that is, the PES’s web-based service. Thus, the
underlying reason(s) why an employer chooses to withdraw a vacancy from the
labour market is something that requires more research with more suitable data.
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Appendix 2 Market share of the PES within industries in 2006
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CHAPTER 2

SANCTIONS AND THE EXIT FROM
UNEMPLOYMENT IN TWO DIFFERENT
BENEFIT SCHEMES®

Abstract. This paper investigates the effect of benefit sanctions on the exit rate
from unemployment using a unique set of rich register data on unemployed
Finnish individuals. The timing-of-events approach is applied to distinguish
between the selection and causal effects of sanctioning. The results imply that
the effect of sanctions differs according to the benefits received. Sanctions
encourage unemployed individuals receiving flat-rate labour market subsidies
(LMS) to find jobs, whereas unemployed individuals receiving earnings-related
(Ul) allowances to leave the labour force. The encouraging effect of sanctions on
active labour market policy programmes is relatively small and statistically
significant only among LMS recipients.

Keywords: unemployment, benefits, sanctions

JEL classification: C41, J64, J65

An earlier version of this paper was presented at the 28t Annual Congress of the
European Economic Association in Gothenburg, 2013. The author would like to
thank Jaakko Pehkonen, Roope Uusitalo and participants in various seminars for
their useful comments and suggestions. Special gratitude is extended to Tomi Kyyra
for invaluable assistance with the timing-of-events model. Financial support from the
Alfred Kordelin Foundation is gratefully acknowledged. The author is grateful for
the hospitality enjoyed at the Government Institute for Economic Research (VATT).
Acquiring the research data was part of the project (n0.133930) financed by the
Academy of Finland.



60

2.1 Introduction

There is a wide range of literature relating to unemployment duration and
benefits (e.g., Meyer, 1990; Ham and Rea, 1987; Moffitt and Nicholson, 1982).
Nonetheless, little is known about the effect of benefit sanctions. A small body
of empirical literature indicates that even moderate benefit sanctions increase
the job-finding rates of the unemployed (e.g., Abbring et al., 2005; Lalive et al.,
2005; Van den Berg et al., 2004). Recent studies also suggest that the effect of
sanctions decreases over their elapsed duration, and that the effects differ for
various types of unemployed individuals (Svarer 2011). For example, male
immigrants are more sensitive to sanctions than male natives. Few previous
studies have examined the ex ante effects of sanctions, in which the mere threat
of sanctions is assumed to affect the job search efforts of the unemployed. The
results in this field of study are inconclusive. Both Lalive et al. (2005) and Boone
et al. (2009) find that the ex ante effect is important because it stimulates the
outflow from unemployment. Conversely, Van den Berg and Vikstrém (2009)
find that the ex ante effect does not have a strong influence on the re-
employment rate.

This paper investigates the effect of sanctions on the exit rate from
unemployment. Sanctions, which are temporary benefit exclusions, are imposed
on the unemployed when suitable job offers or active labour market policy
(ALMP) programmes are rejected and when job search efforts are deemed
inappropriate. We use large register data from the 2003-2009 period to perform
a separate analysis for wage-related (Ul) and flat-rate labour market support
(LMS) benefit recipients. This study represents the first attempt to conduct such
an analysis. We also perform a diverse set of sensitivity analyses. We examine
the strictness of sanctions, whether sanctions influence the exit rate from
unemployment to work and whether the influence of sanctions varies over time.
To determine whether some individuals react to sanctions more strongly than
others, we allow sanctions to interact with the characteristics of the
unemployed.

The contribution of this paper is to provide new evidence to the sparse
existing literature on benefit sanctions. Most previous studies have examined
the effect of sanctions on unemployment duration for individuals receiving
unemployment insurance benefits. An exception is the work of Van den Berg et
al. (2004), who analyse the effect of sanctions on the transition from welfare
(social assistance) to work. Our study is the first to provide a comparison of two
different benefit schemes. It is important to investigate the effect of sanctions for
different types of benefits because individuals receiving Ul benefits differ from
individuals receiving LMS benefits in terms of their employment opportunities
and background and because Ul benefits exceed flat-rate LMS. The data set that
we use is large and diverse, whereas most previous studies have used relatively
small samples that were often restricted to small geographic areas (see, e.g., Van
den Berg et al., 2004; Lalive et al., 2005). In this paper, we also analyse the effect
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of sanctions on the exit rate from unemployment to ALMP programmes and
outside the labour force. Reed and Westlie (2012) conduct the first study
suggesting that sanctions not only increase the rate of exit to work but also
increase the rate of exit to education and ALMP programme.

The remainder of this paper is organised as follows. In Section II, we
present a brief introduction to the Finnish unemployment benefit system and
sanctions. The theoretical framework and econometric methods that are used in
this study are discussed in Section III. Section IV describes the data that are
used. The empirical findings of this study are presented in Section V, and
Section VI concludes the paper.

2.2 Unemployment benefits and sanctions in Finland

In this section, we explain the structure of the Finnish unemployment benefit
system and sanctions. This introductory description highlights the aspects of
the system that are relevant to our study. The information given applies to the
period from 2003 to 2009, which is the observation period in our study.

2.21 Unemployment benefits in Finland

There are two types of unemployment benefits: an UI allowance and a LMS!.
Eligibility for Ul benefits requires membership in an unemployment insurance
fund (either a private/independent fund or a fund that is specific to a trade
union?) and an employment history of at least 10 months during the last 28
months prior to unemployment (‘the employment condition’)?. The maximum
duration of Ul is 500 business days, i.e., approximately two years*. If a person
does not fulfil the employment condition or is unemployed for more than 500
days, then he is entitled to LMS paid by the Social Insurance Institution
(Kansanelikelaitos KELA). The LMS is always means tested (with respect to
household income), but the duration is essentially unlimited>.

The Ul benefit is based on prior earnings of the unemployed and varies
between 45% and 90% of the previous income level. By contrast, the LMS is
paid at a flat daily rate that was (without child support) 25.63€ (551€/month) in

1 A third unemployment benefit, basic allowance (UA), is granted to unemployed in-
dividuals who do not belong to an insurance fund but who fulfill the employment
condition. The UA is paid by KELA for 500 days, and the level equals the LMS. UA
recipients (7% of the unemployed) were not included in this analysis because they
are few in number.

2 Both membership in a union and membership in an unemployment insurance fund
are voluntary.

3 After 2010, the employment condition was reduced to 34 weeks (instead of 43 weeks).

4 Older unemployed individuals (those over 55) who receive Ul allowances are eligible

for extended benefits until they reach retirement age (62-65 years old).
5 After 2013, the legislation has changed such that the labour market support is no
longer means-tested. Moreover, officially the maximum duration of LMS is 48 years.
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2009. During the same year, the daily Ul allowance was 55.20€ (1,187€/month).
Tablel summarises the information on unemployment benefits.

Unemployed individuals who receive a sanction may apply other benefits
from KELA, such as social assistance (SA) and/or housing allowance (HA),
although the SA can be reduced by 20% or 40% depending on the sanction (40%
for repeated violations)®. Because the SA is means-tested, the reduction is not
always used (the decision is made by a KELA caseworker). Individuals can
receive unemployment benefits and SA simultaneously if their incomes are
sufficiently low.

TABLE1 Unemployment benefits in Finland in 2009
Earnings-related allowance Labour market support
(U1 (LMS)

Paid by Unemployment insurance KELA
funds

Eligibility member of a fund for at least not eligible for UI
10 months and 43 weeks of or
work during the last 28 UI has been exhausted
months

Maximum duration 500 days no limit

Waiting period 7 days 5 days

Means tested no yes

Taxable income yes yes

Average daily (monthly)  55.20€ (1,187€) 25.63€ (551€)

rate

Source: Employment and Economic Development Office, KELA

2.2.2 Sanctions in Finland

In Finland, an unemployed individual must satisfy the following eligibility
conditions to receive benefits and to avoid sanctions: a) register with the public
employment service (PES) as an unemployed person, b) actively search for a
full-time job, c) apply to jobs suggested by the PES, d) accept ALMPs arranged
by the PES, e) participate in making a job search plan” and f) report to the PES
on a regular basis and discuss the job search plan. Violations of criteria b-f or
inadequate search efforts as evaluated by the PES via interviews® results in

6 In 2009, the average SA and HA for a single person were 417€/month and
254€/month, respectively.

7 A compulsory job search plan is created at the beginning of unemployment and spec-
ifies how the unemployed will seek for work (e.g., which jobs to apply to) and
whether ALMP measures are needed to promote employment.

8 The interviewing interval is case-specific; the interval is typically short (two to four
weeks) at the beginning of unemployment and increases as unemployment duration
increases (three to six months). The search effort is deemed inadequate, for example,
if a jobseeker has not been applying to jobs or has not participated in the ALMP
measures recorded in the job search plan.
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sanctions. Sanctions do not reduce the number of benefit entitlement days;
benefits are merely postponed by the period of the sanction. In addition,
receiving a sanction does not exclude benefits from the time spent in an ALMP
measure. Thus, sanctions are intended to encourage unemployed individuals
either to find a job or to participate in an ALMP programme.

Most of the sanctions are temporary and have fixed duration of 60 days. In
some cases, conditional sanctions (henceforth, ‘exclusion of benefits’) are
imposed, rendering an individual ineligible for unemployment benefits until 90
days of work, education or ALMP measures have been completed. For the
long-term unemployed (over 500 benefit days) and for the young unemployed
(under 25 years of age), the sanctions are stricter: the exclusion of benefits for
150 days.

Table 2 summarises the reasons for and the duration of benefit sanctions.
Refusal of work leads to 60 days of benefit cessation, but if the duration of the
job in question is fewer than five days, then the sanction is reduced to 30 days.
Similarly, refusing or dropping out of an ALMP measure and several reasons
related to the job search plan lead to a loss of benefits for 60 days. Repeated
refusal to comply with any of the requirements (within 12 months) results in a
90-day exclusion of benefits®. All sanctions entail a 100% reduction in benefits.

TABLE 2 Reasons for and duration of benefit sanctions

Reason for a benefit sanction Duration

Refusal of work 60 days?

Refusal of work, fewer than five days 30 days

Refusing or dropping out of ALMP 60 days?2

Repeated refusal of work or ALMP exclusion of benefits for 90 days
Job search plan

- refusal to participate in creating or inspecting a 60 days

job search plan

- neglect of job search plan agreements (refusal of 60 days

work and training try-outs, integration measures

for immigrants or work-life preparatory training)

- repeated neglect of job search plan agreements exclusion of benefits for 90 daysb

Notes: 2 The sanction for the young unemployed (under 25 years of age) and for the long-
term unemployed (over 500 benefit days) is the exclusion of benefits for 150 days. *The
sanction for Ul benefit recipients is 60 days.

Source: Unemployment Security Act (Tyéttomyysturvalaki 30.12.2002/1290). Available in
Finnish at <http://www finlex.fi/fi/laki/ajantasa/2002/20021290> (accessed 15 May
2012).

The process of imposing a sanction includes a number of stages. The first stage
is the observation of misconduct by the PES caseworker, by a potential
employer or by the ALMP programme staff. The second stage begins when the
PES notifies the paying authorities about the sanction. In this stage,

K Except for UI allowance recipients, repeated neglect of the job search plan leads to a
60-day sanction.
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unemployment benefits immediately cease, and the unemployed individual is
informed about the sanction and its duration. During the second phase, the
unemployed individual is asked to reflect on the misconduct in writing,
typically within a month.

In the third stage, a binding decision regarding the sanction is made by the
Labour Commission, which is a committee consisting of representatives of
labour and employer organisations. The period between the establishment of
noncompliance and the final decision regarding the sanction is typically one to
two months. Noncompliance does not always result in a sanction if there is a
good, well-documented reason for noncompliance, and in these cases,
unemployment benefits are paid retroactively; otherwise, the sanction is
continued. The sanctioned individual can appeal to the Unemployment Appeal
Board, which typically makes a decision within six months. In rare cases, the
decision is in favour of the appellant, and the unemployment benefits are paid
retroactively. The final level of appeal authority is the Insurance Court.

2.3 Theoretical framework and the empirical strategy

This section briefly describes job search theory and the empirical model that is
based on this theory. The expected effect of sanctions on the behaviour of the
unemployed is discussed on a general level, as several previous studies have
provided finer and more formal details regarding this effect (see, e.g., Abbring
and Van den Berg, 2003; Lalive et al., 2005; Abbring et al., 2005; Van den Berg at
al., 2004). The empirical model for benefit sanctions is also discussed in a
general sense for the same reason.

2.3.1 Job search theory and benefit sanctions

The exit rate from unemployment can be analysed using the theory of job
search (Mortensen, 1977).During unemployment, a flow of benefits is received,
and a flow of search costs must be paid. A jobseeker is able to choose the search
intensity s such that job offers arrive and search costs increase according to the
rates A(s)and c(s), respectively. Each time a job offer arrives (random drawings
from a wage offer distribution F(w)), an individual must decide whether to
accept the job or to continue searching and lose income. To balance the costs of
finding a better job, the individual chooses a reservation wage level such that
the marginal cost of another period of search is equal to the expected marginal
income. The exit rate from unemployment to work, 8,, can be characterised by
a reservation wage ¢ and optimal search intensity s*: 6, = A(s*)[1 — F(¢)].
Sanctions can be introduced into the model by assuming that the rate at
which a sanction is imposed is p(s). All individuals may receive sanctions, but
the probability of sanctioning decreases as the search effort increases. If an
unemployed individual has a lower search intensity level than is required by
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the system (s*), then he must decide whether to continue with the reduced
search level or to increase efforts to avoid the risk of being caught. The
individual knows the relationship between s and p(s), but he does not know in
advance when a sanction will be implemented. Thus, the sanction rate can be
written as 6; = p(s), where p(s) =0 fors =s" and p(s) >0 fors<s*. In
reality, sanctions are also implemented for reasons other than inadequate
search effort, such as refusal of work or refusal of an ALMP measure offered by
the PES. Such refusals can be considered indicators of a low search level (s < s™),
as search intensity is often difficult to measure.

Benefit sanctions affect unemployment duration in two ways. First, the
mere risk of being sanctioned may increase the search efforts of unemployed
individuals because job search decisions are made based on the expected value
of being unemployed (Rosholm and Svarer, 2008; Lalive et al., 2005). This effect
is also known as the ex ante effect or the warning effect. Second, an additional ex
post effect emerges when a sanction is imposed (Abbring ef al., 2005; Van den
Berg et al., 2004). The idea is that a benefit sanction decreases the reservation
wage level and increases the search efforts of the jobseeker as a result of the
reduced value of being unemployed (i.e., the exclusion of benefits). The effect is
temporary because the unemployed individual knows the duration of the
sanction; furthermore, as the expiration of the sanction approaches, the
reservation wage increases, whereas the search effort of the unemployed
individual decreases. However, it is argued that the effect of a sanction may
also be positive after expiration of a sanction because of the increased
monitoring and additional job search assistance provided by the PES and
because of the desire of the unemployed to avoid future sanctions (e.g., Van den
Berg et al., 2004).

The results of the existing studies on the effects of sanctions can be
summarised as follows. Abbring et al. (2005) indicate that the incentive effect of
a sanction on the job-finding rate is 58% for Dutch men and 67% for Dutch
women. Similarly, Svarer (2011) estimates a re-employment rate increase of 123%
for Danish men and 125% for Danish women. For Switzerland, Lalive et al.
(2005) report that the exit rate from unemployment to work increases by 25% if
a sanction warning is issued and by another 20% if a sanction is actually
imposed. In Norway, sanctions increase the re-employment rate by 80% (Reed
and Westlie 2012). Van den Berg and Vikstrom (2009) find that the effect of
sanctions is small in Sweden, only approximately 23%. All of these studies are
related to Ul benefits, and to the best of our knowledge, there is only one study
that has additionally considered benefits other than Ul For the Netherlands,
Van den Berg et al. (2004) find that sanctions increase the exit rate from SA to
work by 148%10. The results of Van den Berg et al. (2004) and Abbring et al.(2005)
indicate that the effect of sanctions is greater for Dutch unemployed individuals
collecting SA than for Dutch unemployed individuals receiving UI benefits.

10 It should be noted that the findings of Van den Berg et al. (2004) are not directly
comparable to other studies due to the fact that social benefits are very different from
unemployment benefits (e.g., due to eligibility criteria).
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2.3.2 Empirical model for benefit sanctions

We use a timing-of-events model to analyse the effects of benefit sanctions on
unemployment duration (Abbring and Van den Berg, 2003). The causal effect of
sanctions on the exit rate is determined using a mixed proportional hazard
(MPH) model and an assumption of non-anticipation. The MPH model is
standard in the duration literature (e.g., Van den Berg, 2001). The non-
anticipation assumption, which entails that unemployed individuals cannot
fully anticipate the actual timing of sanctions, is justified because sanctions in
the data are imposed almost immediately after observations of misconduct (see
Section 2.2).

The timing-of-events model allows us to disentangle the selection effects
from the causal effects of sanctioning the unemployed. The selection effect is
important because the decision to impose a sanction may depend on
characteristics of unemployed individuals that are not observable from the data,
such as attitude and motivation, which also affect the re-employment rate. To
account for this endogeneity, we jointly model the timing of imposing a
sanction with exit from unemployment to work!l. In other words, we
simultaneously estimate an individual’s risk of being sanctioned, hg, and the
hazard of re-employment, h,,. The two simultaneously estimated functions are
as follows:

hs(tlxs, vg) = exp(Bix + @ Z' (t + 1) + a Ul 50 + ayUlgy + asUly + A,(t) + vs),

hu(tlts, te,xt,vu) = exp(ﬁ{lx + 51D1(t5 <t< te) + 52D2(te < t) + (puZ'(t +
T) + a Ul o + aUlgy + agUly + 4,(8) + 1), €))

where A(t) is the baseline hazard and x is a function of covariates. The duration
of unemployment until the imposition of a sanction is denoted by ¢t;, and the
duration until the expiration of a sanction is denoted by t,. The time-varying
indicators for on-going and completed sanctions are D, (t; < t < t,)and D, (t, < t),
respectively. Thus, parameters §; and §, are our primary interest because they
measure the time-varying effects of sanctioning. Furthermore, the baseline
hazard is specified as piecewise-constant, indicating that the baseline hazard is
allowed to vary between different pre-specified survival time intervals. The
changes in the labour market conditions are accounted for by 31 time-varying
calendar time (year-quarter) dummies, Z'(t + 7), where t denotes the elapsed
duration of unemployment and 7 denotes the calendar time at the beginning of
the unemployment spell. Similarly, benefit exhaustion is considered via three
time-varying indicators,Ul ;¢ (61 < r < 120),Ulg (0 < r < 60) and Ul (r = 0),
describing the remaining Ul benefit days rat time t.

1n The use of timing-of-events approach is supported by Gaure et al. (2007), who show
that the estimates of the treatment effects are robust, even when there are large unob-
served sorting problems involved.
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In the timing-of-events model, the selection effect arises from the
correlation between the heterogeneity terms. The unobserved heterogeneity
terms, v, andv,, are assumed to follow a bivariate discrete distribution. The
associated probabilities are denoted as follows:

p1=Pr(, =v; =0,V =v; =0),

P2 = Pr(Vu = U&,VS = Vsz)/
p3 = Pr(Vu = 175,]/5 = Vsl)/
pa = Pr(V, = v, Ve =vJ),

where0 < p; <1fori=1,..4and X, p; = 1. Multiple unemployment spells
for the same individuals and the time-varying covariates enhance the
identification of the MPH model in the sense that the identification is less
dependent on the proportionality assumption (e.g., Gaure et al., 2007; Brinch,
2007).

2.4 Data and descriptive evidence

The micro data that are used in this study are obtained from the Ministry of
Employment and the Economy and include information on all persons
registered with PES as jobseekers. An unemployment spell (measured in days)
is defined as the time between a jobseeker’s registration with PES and the
jobseeker’s finding or accepting a job offered by PES. We focus on and follow
individuals who enter unemployment during the period from January 1, 2003,
to December 31, 2009, and we determine whether these individuals leave
unemployment by the time the observation period ends (December 2010)'2. The
data include information on sanctions: the reason for sanctions and the starting
and ending dates of each sanction. Different types of characteristics of
unemployed jobseekers are also reflected in the data, such as, gender, age,
education, occupation, unemployment fund membership, citizenship, native
language and place of residence’. Regional unemployment rates are obtained
from the Labour Force Survey of Statistics Finland.

We restrict the data as follows. First, we limit the analysis to unemployed
individuals between 25 to 49 years of age because the eligibility criteria for
individuals under 25 years of age are particularly strict, whereas those for
individuals over 50 years of age are rather loose!*. These age groups also differ

12 The ending dates of unemployment periods have been verified with the employment
records from the Finnish Centre for Pensions (ETK).

13 Aland, which is an autonomous island, is excluded from the data because of its ex-
ceptional labour market conditions.
14 Unemployed under 25 years of age without a professional education have a five

month waiting period before receiving unemployment benefits. In addition, the sanc-
tion is always the exclusion of benefits for 150 days. Instead, aging unemployed who
receive Ul allowance are eligible for an extended unemployment allowance after the
maximum 500 benefit days. The extended allowance is paid until they reach the age
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in regards to their employment prospects; finding a job is often more difficult
for young and elderly individuals due to the lack of experience and age
discrimination. Second, temporarily laid-off and disabled individuals as well as
persons who moved abroad are excluded from the data. Third, unemployment
spells at the beginning of an ALMP measure are censored. Fourth, we omit
individuals with sanctions that are imposed at the beginning of the
unemployment period because the timing-of-events model cannot identify the
selectivity involved. Fifth, long unemployment durations are censored from 30
months (2.5 years) onwards'>.

From the registers of the Financial Supervisory Authority (FSA) and KELA,
we are able to determine the type of the benefit received by each unemployed
individual and the remaining benefit days at the beginning of an
unemployment spell. This information is important for several reasons. First,
the probability of finding a job is twice as high for those who receive a Ul
allowance than for those who receive a means-tested allowance (Lilja, 1993).
Second, the job search intensity of unemployed individuals increases when the
exhaustion date of the Ul benefits approaches (e.g., Krueger and Mueller, 2010;
Card et al., 2007; Virjo et al., 2006).

The resulting sample data consist of more than one million unemployment
spells, of which approximately 31,000 spells (3.1%) included a sanction
period®.The share of sanctions varied from 1.3% to 4.4% during the 2003-2009
period. Nearly 70% of the sanctions were imposed for 60 days, and 31% of the
cases led to the exclusion of benefits for 90-150 days (Table 3). Less than 1% of
the sanctions had a duration of 30 days. During the 2003-2009 period, the share
of sanctions related to refusal of work decreased, and the share of sanctions
related to refusing or dropping out of an ALMP measure increased.

Table 3 also includes the distribution of sanctions for Ul and LMS
recipients. During the observation period, LMS beneficiaries received sanctions
more frequently than Ul beneficiaries because most of the severe sanctions are
imposed on the long-term unemployed (individuals who have exhausted their
UI benefits and received LMS thereafter or who have been receiving LMS for
more than 500 days)'”. These individuals are monitored more closely, and
ALMP measures are offered to them more frequently. Thus, with LMS, 41% of
the cases lead to exclusion of benefits for 90 to 150 days, whereas the equivalent
share with Ul is only 3%.

limit for old-age pension. The old-age pension can be applied at the age of 62-65

years.

15 We merge unemployment spells in which the gap between two subsequent spells is
smaller than two weeks.

16 The resulting sample consists of nearly 20% of all sanction cases during the 2003-

2009 period. The share is low because of the restrictions imposed on the data: the ex-
clusion of sanctions imposed at the beginning of the unemployment period (47%)
and the exclusion of sanctions for those under 25 years old (25%) or over 50 years old
(10%).

17 The most common reason for a sanction for an unemployed individual receiving Ul
is voluntary quitting, which is not considered in this analysis. For individuals receiv-
ing LMS, the most common reasons for sanctions are refusal of work and refusal to
comply with an ALMP measure.
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Sanction duration

Incident 30days 60days 90 days 150 days  Total
Earnings-related (UI)
Refusal of work 3,223
(53.5%)
Refusal of work, fewer than five 133
days (2.2%)
Refusal of ALMPa 2,148 117
(35.6%) (1.9%)
Repeated refusal of work or 44
ALMP (0.7%)
Neglect of job search plan 324
(5.4%)
Repeated neglect of job search 38
plan® (0.6%)
Total 133 5,718 44 117 6,027
(22%)  (95.1%)  (0.7%) (1.9%) (100%)
Labour market support (LMS)
Refusal of work 4,130
(18.5%)
Refusal of work, fewer than five 80
days (0.4%)
Refusal of ALMPa 2,317 8,367
(29.8%) (37.5%)
Repeated refusal of work or 722
ALMP (3.2%)
Neglect of job search plan 2,317
(10.4%)
Repeated neglect of job search 68
plan (0.3%)
Total 80 13,104 790 8,367 22,341
(0.4%)  (58.7%)  (3.5%) (37.5%) (100%)
All unemployed individuals 233 21,231 834 8,484 30,990
(0.8%)  (68.5%)  (3.3%) (27.4%) (100%)

Notes: @ The sanction for long-term unemployed individuals (duration of more than 500
days) is the exclusion of benefits until 150 days of work, education or labour market policy

measures are performed. ® The sanction for Ul recipients is 60 days.

The selected descriptive statistics for Ul and LMS are presented in Table 4.
These statistics are related to unemployment spells rather than to individuals.
Moreover, the descriptive statistics for non-sanctioned individuals are
practically identical to the statistics for the entire population in each sample
because of the low number of sanctions. Overall, there appear to be more
women and highly educated individuals receiving Ul than receiving LMS.
Furthermore, more immigrants and individuals aged 25-29 appear to be

receiving LMS than UL
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TABLE 4  Selected descriptive statistics (means) for sanctioned and non-sanctioned
unemployed individuals by allowance type

Earnings-related Labour market
allowance (UI) support (LMS)
No No
Sanction sanction  Sanction  sanction
Mean duration of unemployment spell,  316.6 139.7 276.7 142.2
days (s.d.) (245.3) (150.5) (254.4) (179.1)
Number of unemployment spells 6,027 369,797 22,341 521,972
Number of individuals 5,992 195,891 21,769 262,999
Outflow from unemployment to
work 0.62 0.73 0.58 0.58
an ALMP measure 0.26 0.19 0.27 0.30
outside of the labour force 0.12 0.08 0.15 0.12
Women 0.57 0.65 0.42 0.57
Non-Finn 0.03 0.02 0.12 0.11
Swedish-speaking 0.02 0.02 0.01 0.02
Age
25-29 0.20 0.18 0.23 0.25
30-34 0.19 0.20 0.19 0.18
35-39 0.17 0.16 0.15 0.15
40-44 0.21 0.21 0.20 0.19
45-49 0.19 0.21 0.19 0.18
Education
Primary 0.28 0.20 0.48 0.34
Upper secondary level 0.53 0.49 0.41 0.44
Lowest-level tertiary 0.11 0.13 0.06 0.08
Higher-degree-level tertiary 0.08 0.18 0.05 0.13
Regional unemployment rate, % (s.d.) 8.6 (2.6) 9.2(2.7) 8.2 (2.6) 8.8 (2.6)
Ul benefit level, €/day 499 (11.9)  51.7(13.1)
Ul, (benefits lapsed) * 0.26 0.08
Ulgo (1-60 days until benefits lapse) * 0.32 0.13
Ul;,o (61-120 days until benefits lapse) *  0.35 0.15
Member of UI fund 1 1 0.14 0.40
Number of unemployment days 0-1 year ago
0-49 0.49 0.44 0.41 0.46
50-99 0.03 0.03 0.02 0.03
100-149 0.02 0.02 0.01 0.02
150-199 0.01 0.01 0.01 0.01
200-249 0.01 0.01 0.01 0.01
250-299 0.00 0.00 0.00 0.00
300-365 0.00 0.00 0.00 0.00
Number of unemployment days 1-2 years ago
0-49 0.02 0.03 0.01 0.02
50-99 0.02 0.03 0.01 0.02
100-149 0.02 0.02 0.01 0.02
150-199 0.02 0.02 0.01 0.02
200-249 0.01 0.01 0.01 0.01
250-299 0.01 0.01 0.01 0.01
300-365 0.03 0.02 0.04 0.03

Notes: The statistics are related to unemployment spells.* Measured as time-invariant.
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There are approximately 370,000 and 522,000 unemployment spells for UI and
LMS recipients, respectively (Table 4). The exit to work is higher with UI (73%)
than with LMS (58%). With respect to both types of benefits, more exits from
the labour force (12% to 15%) occurred when sanctions were imposed. In
addition, sanctioned individuals receiving UI participated in ALMPs (26%)
more often than non-sanctioned individuals (19%), whereas the opposite
applies for LMS. There are fewer women among the group of sanctioned
unemployed individuals than among non-sanctioned unemployed individuals,
regardless of the benefits received. Similarly, highly educated individuals are
sanctioned less frequently than those with lower levels of education.

Many of the wunemployed individuals had several periods of
unemployment during the observation period. The unemployment history is
summarised by the number of unemployment days accumulated within a year
and within one to two years prior to the current unemployment period. Most of
the sanctioned individuals had relatively little unemployment history (0-49
days) before receiving a sanction, which suggests that there may be some
unawareness of the sanction rules. This finding is particularly applicable to the
UI allowance (49%). Moreover, Ul benefit exhaustion appears to have occurred
(during the current unemployment period) more often with sanctioned
individuals (26%) than with non-sanctioned individuals (8%). Among the LMS
recipients, some individuals (40%) exhausted their Ul benefits prior to the
current unemployment period (members of a Ul fund), and relatively few of these
individuals received a sanction (14%).

Graphical evidence of the effect of sanctions

Figures 1a and 1b depict the weekly exit rate from unemployment to work for
LMS and UI recipients, respectively, who received a sanction during or before
the week in question (sanctioned) and for recipients who did not receive a
sanction by that week but may subsequently receive a sanction (non-sanctioned).
From the fourth week onwards, the LMS hazard of sanctioned individuals is
above the LMS hazard of non-sanctioned individuals, indicating that sanctions
increase the re-employment rate (Figure 1a). On average, the job-finding rate of
sanctioned individuals is nearly 80% higher than that of non-sanctioned
individuals. In contrast, the effect of sanctions on the re-employment rate of Ul
benefit receivers appears to be much smaller, 26% on average (Figure 1b).

Figure 2 presents the empirical sanction hazard by allowance type. The
probability of receiving a sanction is approximately 0.1% for Ul receivers for the
first 10 months (40 weeks), but the sanction rate subsequently begins to increase
as the elapsed duration of unemployment increases. After two years (100 weeks)
of unemployment, there is a peak in the sanction rate, most likely resulting
from the exhaustion of benefits. For LMS receivers, the sanction rate is higher
for the first four months (16 weeks) and decreases thereafter to a steady level of
0.3%.Both ends of the figures contain significant variation because of the small
number of sanctions for long durations of unemployment.



72

These figures suggest that sanctions have positive effects on the re-
employment rate of unemployed individuals but that this effect is larger for
LMS recipients than for Ul recipients. Nonetheless, the empirical hazards do

not account for differences in observed and unobserved characteristics, which
are important. These issues are covered in the following section.
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FIGURE 2 Empirical sanction rate for Ul and LMS recipients
2.5 The effects of sanctions on UI and LMS recipients

This section analyses whether the imposition of a sanction increases the exit rate
from unemployment to work among UI and LMS recipients's. Both models
include the same set of explanatory variables, except that for Ul there are also
three time-varying indicators for the remaining benefit days, whereas for LMS,
there is a variable (member of Ul fund) describing whether Ul was exhausted at
some point during previous unemployment spells!®. All exits from
unemployment to states other than employment are treated as censored
observations. Subsequently, we also analyse the effect of a sanction for various
labour market outcomes: exit from unemployment to an ALMP measure and
outside of the labour force.

18 We model the time elapsed until the first sanction was imposed during each unem-

ployment period (for similar approaches, see, e.g., Van den Berg et al. 2004, Abbring
et al. 2005, Lalive et al. 2005 and Svarer 2011).

Imposition of a sanction may also depend on the characteristics of the employment
agency (e.g., Boockmann et al., 2009). Estimating a model with 138 unemployment
agency dummies did not affect the results. The sanction estimates for LMS (UI) re-
ceivers was 0.60 (0.11) for an on-going sanction and 0.27 (-0.08) for a completed sanc-
tion. Agency dummies are discarded because the estimation process was computa-
tionally demanding and because the results did not change significantly.

19
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2.5.1 Exit rate from unemployment to work

Table 5 presents the estimation results for the timing-of-events model by
allowance type2. The results suggest that unemployed individuals receiving
LMS are more responsive to sanctions than Ul benefit recipients. When a
sanction is imposed, the incentive to find a job increases by 80% (100 *
(exp(0.59) —1) =80 ) for unemployed individuals receiving LMS. For
individuals collecting UI benefits, the job-finding rate increases by
13%.Completed sanctions also increase the re-employment rate by 32% with
LMS but have no significant effect on Ul The results are surprising because we
expected a larger increase in re-employment for individuals receiving UI than
for those receiving LMS because of the larger decrease in benefit level. One
possibility is that because Ul receivers already exhibit high search intensity
levels, receiving a sanction does not (significantly) increase their search
intensity, whereas the reverse applies to those receiving LMS. It is also possible
that the low number of Ul benefit sanctions influences the results. For both
benefits, we also estimate a basic model without correlated heterogeneity. The
results imply that neglecting the relation between heterogeneity terms leads to
overestimating the effect of a sanction, although the bias is relatively small?!.

20 We also attempt to estimate a model with more than two mass points; the results
show that the associated probabilities converged to zero and that the log-likelihoods
did not significantly improve.

2 The estimates for the basic LMS (UI) model were 0.64 (0.19) and 0.34 (0.01) for on-
going and completed sanctions, respectively. The full results are available from the
author.
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TABLE5  Results for the timing-of-events model by allowance type
Earnings-related Labour market support
(1) (LMS)
1 II I 1A%
Sanction rate  Exit rate Sanction rate  Exit rate
Coeff. (s. e.) Coeff. (s.e.)  Coeff. (s. e.) Coeff. (s. e.)
Sanction
On-going 0.12%%* 0.59%**
(0.03) (0.01)
Completed -0.04* 0.28%**
(0.03) (0.02)
Women -0.10%** 0.16%%* -0.15%** 0.16%%*
(0.04) (0.01) (0.02) 0.01)
Non-Finn 0.39%** -0.22%** -0.07*** -0.46%**
(0.07) (0.02) (0.02) 0.01)
Swedish-speaking -0.06 0.08%x* -0.16%** 0.10%**
(0.10) (0.02) (0.02) (0.02)
Age
30-34 -0.10%** -0.10%** 0.01 -0.16%**
(0.04) (0.01) (0.02) (0.01)
35-39 -0.09** -0.13%** -0.02 -0.26%**
(0.04) (0.01) (0.02) (0.01)
40-44 -0.22%* -0.14%** -0.08*** -0.32%**
(0.04) (0.01) (0.02) (0.01)
45_49 _0.39*** _0. 16*** _0.14*** _036***
(0.04) (0.01) (0.02) (0.01)
Education
Upper secondary level -0.09##* 0.10%** -0.12%%%* 0.10%**
(0.03) (0.01) (0.02) (0.01)
Lowest-level tertiary -0.19%** 0.10%** 0.1 1%k 0.207%%*
(0.05) (0.01) (0.03) (0.01)
Higher-degree-level -0.65%#* 0.26%** -0.62%** 0.33%**
tertiary (0.06) (0.01) (0.03) (0.01)
Regional unemployment -0.03#* -0.027%** -0.04%** 0.01%**
rate (0.02) (0.00) 0.01) (0.00)
Log(UI benefit level) -0.34%xx* 0.22%%*
(0.06) (0.01)
Ul, 0.07** 0.09%#*
(0.04) 0.01)
Ulgo SRTEEE 0.23%%*
(0.10) (0.01)
Ul -1.63%%% 0.15%%*
(0.11) 0.01)
Member of UI fund -0.50%** 1.23%**
(0.02) (0.00)
Number of unemployment days, 0-1 year ago
0-49 0.20%%** -0.19%** -0.05%%*%* 0.04%**
(0.04) (0.01) (0.02) (0.01)
50-99 0.08 0.09%#* -0.15%** 0.13%%*
(0.09) (0.01) (0.05) (0.01)
100-149 0.09 -0.04%** -0.15%** 0.03*
0.11) (0.02) (0.06) (0.02)

(continued)
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TABLE5  (continued)

Earnings-related

Labour market support

(U1 (LMS)
1I 1 1I 111
Exit rate Sanction rate  Exit rate Sanction rate
Coeff. (s.e.)  Coeff. (s. e.) Coeff. (s.e.)  Coeff. (s. e.)
150-199 -0.02 -0.14%*x* -0.02 -0.09%**
(0.13) (0.02) (0.06) (0.02)
200-249 0.23%* -0.20%** 0.10%* -0.16%**
(0.16) (0.03) (0.08) (0.03)
250-299 0.42%* -0.26%** -0.07 -0.17%*%*
(0.21) (0.05) (0.12) (0.05)
Number of unemployment days, 1-2 years ago
0-49 -0.18** 0.07*** -0.15%** 0.19%xx*
(0.10) (0.01) (0.06) (0.01)
50-99 -0.01 0.09*** -0.11** 0.20%**
(0.09) (0.01) (0.06) (0.01)
100-149 0.07 0.07*** -0.20%** 0.14%xx*
(0.10) (0.01) (0.06) (0.02)
150-199 -0.08 -0.03** -0.20%** 0.04%**
(0.11) (0.02) (0.06) (0.02)
200-249 -0.04 -0.06%** -0.10%* -0.01
(0.12) (0.02) (0.06) (0.02)
250-299 0.17* -0.07#** -0.09* -0.04**
(0.12) (0.02) (0.07) (0.02)
Occupation dummies yes yes yes yes
Place of residence (TE- yes yes yes yes
centre) dummies
Calendar time dummies yes yes yes yes
Vs -0.87 -0.71%*x*
(2.39) (0.24)
vy -1.30%** -1.67%**
(0.00) (0.00)
Py 0.47 0.49%
(0.78) (0.15)
P2 0.27 0.26%*
(0.94) (0.17)
Ps 0.05 0.05
(0.78) (0.15)
D4 0.22 0.20%*
(0.94) 0.17)
PV, vs) 0.40 0.45
Log likelihood -1,735,135 -2,038,455
Number of individuals 198,341 266,209

Notes: To conserve space, estimates for the baseline hazard are not presented. The
reference groups are as follows: 25-29 years old (age), primary level (education),300-365
(number of unemployment days, 0-1 year ago, 300-365 (number of unemployment days, 1-
2 years ago), unclassified (occupation), Uusimaa (place of residence) and 2005q1 (calendar
time). The correlation between the heterogeneity terms is denoted as p(v, vs). ***, ** and *
indicate significance at the 1%, 5% and 10% levels, respectively.
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The estimation results in columns I and III indicate that with respect to both
types of benefits, the probability of receiving a sanction is lower for women and
for Swedish-speaking citizens. The sanction rate also decreases when
educational level or age increases. Unlike with LMS, immigrants receiving Ul
are more likely to be sanctioned (48%) than natives. In addition, the probability
of receiving a sanction rises once Ul benefits are exhausted, perhaps because of
the increased offering of ALMPs after Ul benefits are exhausted.

In the timing-of-events model, multiple unemployment spells experienced
by the same individual are exploited to enhance the quality of the estimation
results. Because individual-level heterogeneity can be a strong assumption, we
also estimate a model for which the unobserved heterogeneity was considered
at spell level. In this case, the LMS (UI) estimate for an on-going sanction was
0.59 (0.10), and the estimate for a completed sanction was 0.28 (-0.06); thus, the
results are robust (the full results are available from the author).

The effect of a sanction across the population

Studies by Svarer (2011) and Van den Berg et al. (2004) demonstrate that
reactions to sanctions differ among various unemployment groups. To examine
this possibility, we allow sanction dummies to interact with some of the
explanatory variables. The results are shown in Table 6. We also include
indicators for the sanction type (duration) in the interaction model?2.

With both types of benefits, women are less responsive to sanctions than
men. According to Hasenfeld et al. (2004), sanctions have no incentive effects if
there are personal barriers, such as a lack of work experience and child care
demands. Previous studies also indicate that having children decreases the exit
rate from unemployment to work for married parents and even more so for
single parents (Van den Berg et al., 2004). Having young children has also been
observed to prolong the unemployment duration of Finnish women (see, e.g.,
Ollikainen, 2003; Gonzalo and Saarela, 2000). Unfortunately, information on
family-related background characteristics was not available. Similarly,
unemployed individuals with higher levels of education react to on-going
sanctions less than their counterparts, but the reverse is true after a sanction is
completed. One explanation is that there is a time lag between the moment
when an unemployed individual increases his job search effort and the moment
when his re-employment rate increases (Van den Berg et al. 2004). Thus, highly
educated unemployed individuals may actually be more responsive to
sanctions than those with lower education levels because of this delay.

2 The reference group includes sanctions of 30-60 days. The other category for sanc-
tions is the exclusion of benefits until 90-150 days of work, education or ALMP pro-
grammes have been completed by the jobseeker.
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TABLE 6  Results for the exit rate from unemployment to work with interaction effects

Earnings-related (UI) Labour market support (LMS)
Sanction Sanction
Interactions On-going Completed  On-going Completed
Coeff. (s.e.)  Coeff. (s.e.) Coeff. (s. e.) Coeff. (s. e.)
Intercept 0.13** -0.02 0.69*** 0.39***
(0.08) (0.08) (0.03) (0.04)
Women -0.11** -0.03 -0.36*** -0.26%**
(0.06) (0.06) (0.02) (0.04)
Non-Finn -0.02 0.04 0.19*** 0.39***
(0.18) (0.15) (0.05) (0.06)
Swedish-speaking 0.00 0.02 0.04 -0.02
(0.21) (0.21) (0.11) (0.16)
Age
30-34 0.05 0.06 0.13*** 0.08*
(0.08) (0.08) (0.04) (0.05)
35-39 0.01 -0.04 0.08** 0.01
(0.08) (0.08) (0.04) (0.05)
40-44 -0.01 -0.02 0.12%** -0.06
(0.08) (0.08) (0.04) (0.05)
45-49 -0.02 -0.05 0.02 -0.10**
(0.09) (0.08) (0.04) (0.06)
Education
Upper secondary level 0.08 -0.07 -0.16%** -0.07**
(0.06) (0.06) (0.03) (0.04)
Lowest-level tertiary -0.04 0.07 -0.22%% -0.11*
(0.10) (0.10) (0.06) (0.08)
Higher-degree-level 0.00 0.04 -0.26*** 0.07
tertiary (0.17) (0.17) (0.06) (0.08)
Sanction type
90-150 days 0.08 T 0.12%**
(0.18) (0.03)
Log likelihood -1,735,436 -2,038,489
Number of individuals 198,341 266,209

Notes: The full set of results is available from the author. ***, ** and * indicate significance
at the 1%, 5% and 10% levels, respectively. 1It is not possible to complete a sanction
without studying, working or participating in an ALMP measure.

One distinctive difference between the two allowance types is the sanction
effect for immigrants. Immigrants receiving LMS are more responsive to
sanctions, both on-going (23%) and completed (52%), than natives. The same
coefficient for the UI allowance is close to zero and is statistically insignificant.
This result is interesting because immigrants were expected to have longer
unemployment durations than Finns regardless of the benefit received (see
Table 5). It is possible that immigrants become less selective in their job seeking
once they are sanctioned. Immigrants who have limited language skills and
who have acquired competence abroad that is not recognised may be willing to
accept jobs with low requirements (e.g., cleaning services). Furthermore,
immigrants may be unaware of the sanction rules and would thus increase their
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job search efforts after expiration of a sanction because of the closer monitoring
and counselling provided by the PES (Hasenfeld et al. 2004; Van den Berg et al.
2004). Such a situation is especially applicable if the duration of residence in the
country has been relatively short.

The strictness of a sanction

The empirical evidence relating to the severity of sanctions is scarce and
inconclusive. Svarer (2011) reports that tougher sanctions (three weeks) have
greater effects on the re-employment rate than milder sanctions (two to three
days). Van den Berg et al. (2004) find that the strictness of a sanction is not
important because the effects are fairly similar regardless of the magnitude of
the benefit reduction (5%, 10% or 20%). In this paper, the strictness is measured
by the duration of a sanction because all sanctions entail a 100% reduction in
benefits.

Table 7 depicts results for different types of sanctions. We estimate two
separate models for each allowance and observe the interaction of the sanction
type indicator (30-60 days or 90-150 days) with the time-varying sanction
dummies (on-going and completed)?. We combine the 30-day and 60-day
sanctions into one category because of the small number of observations for the
30-day sanction. The other category for sanctions is the exclusion of benefits
until 90-150 days of work, education or ALMPs have been completed by the
jobseeker. In this category, we estimate the effect of an on-going sanction
because it is not possible to complete a sanction and receive benefits again
without studying, working or participating in an ALMP programme. Most of
the severe sanctions (90-150 days) in the data are imposed on the long-term
unemployed (that is, unemployed individuals who have exhausted their Ul
benefits and received LMS thereafter or individuals who have been receiving
LMS for more than 500 days). These individuals are monitored more closely,
and ALMPs are offered to them more frequently. Thus, it is important to
investigate whether short (30-60 days) and long (90-150 days) sanctions have
similar effects for the two types of benefits considered.

According to the results, the strictness of a sanction is more marked for
unemployed individuals receiving LMS. Longer sanctions increase the re-
employment rate by 92%, and shorter sanctions increase the re-employment
rate by 58% (Table 8). In contrast, with Ul benefits, the effect of longer sanctions
on re-employment (11%) is not statistically significant, most likely because of
the low number of observations (see Table 4). The estimation results for brief
sanctions (12%) are the same as in Table 6. Thus, for Ul benefits, the sanction
effect is primarily driven by the 30- to 60-day sanctions.

2 The sanction rate is common to both sanction types because there were too few ob-
servations for the long sanctions to estimate a separate sanction rate.
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TABLE7 Results for the exit rate from unemployment to work and the effects of sanction

by type
Earnings-related (UI) Labour market support (LMS)
Sanction type Sanction type
30-60 days ~ 90-150 days 30-60 days 90-150 days
Coeff. (s.e.)  Coeff. (s.e.) Coeff. (s. e.) Coef. (s. e.)
Sanction
On-going 0.11%+* 0.10 0.46%** 0.65%**
(0.03) (0.18) (0.02) (0.02)
Completed -0.04* T 0.24%** t
(0.03) (0.02)
Log likelihood -1,735,427 -1,735,395 -2,039,598 2,039,503
Number of individuals 198,341 198,341 266,209 266,209

Notes: The full set of results is available from the author. ***, ** and * indicate significance
at the 1%, 5% and 10% levels, respectively. 1It is not possible to complete a sanction
without studying, working or participating in an ALMP measure.

The effect of a sanction over time

The empirical evidence for the time-varying effects of sanctions is inconclusive.
Svarer (2011) finds that the effect is strong and positive during the first two
months but diminishes three months after the imposition of a sanction.
Similarly, Reed and Westlie (2012) note that the effect is relatively short-lived
because once the sanction is completed, the hazard of re-employment is at its
previous pre-sanction level. In contrast, Van den Berg et al. (2004) find that most
of the increase in the job-finding rate occurs after sanction expiration.
Furthermore, Miiller and Steiner (2008) and Van den Berg and Vikstrom (2009)
provide supporting evidence of the long-term effects of benefit sanctions.

Next, we examine how soon the effect diminishes after the expiration of a
sanction and whether the effect varies during a sanction. We estimate a model
in which the effect of a sanction can change one, two, three, four and five
months after the imposition of a sanction and one, two and three months after
the completion of sanctioning. Because the duration of a sanction is observed to
be important (Table 7), we estimate the model for 30- to 60-day sanctions and
for 90- to 150-day sanctions separately for LMS. For Ul receivers, we analyse
only the time-varying effects for short sanctions. As in Table 7, the sanction type
indicators are allowed to interact with the time-varying sanction dummies (five
for on-going sanctions and three for completed sanctions).

For LMS recipients, a sanction has a large and positive effect on the job-
finding rate both during and after a sanction period (Table 8).For sanctions
from 30 to 60 days, the effect is greatest (60%) two months after imposition and
begins to diminish three months after the expiration date. With sanctions from
90 to 150 days, the effect is greatest (169%) three months after imposition but
remains positive throughout the sanction period. In contrast, for Ul recipients,
the sanction effect is short-lived because the re-employment rate becomes
negative as soon as the sanction is completed.
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There are several explanations for these results. First, some time may be
needed before the adjusted job search intensity of an unemployed individual
becomes effective (e.g., because of the recruiting process). Second, closer
monitoring of a sanctioned unemployed individual and the individual’s
willingness to prevent future sanctions may affect the results.

TABLE 8  Results for the exit rate from unemployment to work and the effects of
sanctions over time

Earnings-related (UI) Labour market support (LMS)

30-60 days 30-60 days 90-150 days
Sanction effects over time Coeff. (s. e.) Coeff. (s. e.) Coeff. (s. e.)
On-going, time after imposition in days
1-30 0.21*** (0.04) 0.35*** (0.02) 0.58*** (0.03)
31-60 0.00 (0.05) 0.47*** (0.03) 0.34*** (0.04)
61-90 0.99*** (0.04)
91-120 0.44*** (0.05)
121- 0.62*** (0.02)
Completed, time after expiration in days
1-30 0.02 (0.05) 0.37*** (0.04) T
31-60 -0.24*** (0.07) 0.46*** (0.04) t
61- -0.07** (0.04) 0.10*** (0.02) t
Log-likelihood -1,672,415 1,983,840 -1,983,472
Number of individuals 198,341 266,209 266,209

Notes: The full set of results is available from the author. ***, ** and * indicate significance
at the 1%, 5% and 10% levels, respectively. 1It is not possible to complete a sanction
without studying, working or participating in an ALMP measure.

2.5.2 Exit rate from unemployment to various labour market outcomes

The recent work of Reed and Westlie (2012) reports that sanctions increase not
only the exit rate from unemployment to work (80%) but also the exit to
education (200%) and to an ALMP programme (22%). To the best of our
knowledge, Roed and Westlie are the only researchers examining the effect of a
sanction for different labour market transitions. The authors also find that the
hazard spikes encountered at the time of Ul benefit exhaustion partly result
from exits from the labour force, primarily to obtain education and other
benefits (SA).

We estimate separate models for various labour market outcomes to
determine whether there are differences between Ul and LMS recipients. Three
separate outcomes are considered: exit from unemployment i) to work, ii) to an
ALMP and iii) to outside of the labour force. It should be noted that the results
for the exit to work are the same as in Table 5. The results concerning ALMP are
of interest because unemployed individuals can receive benefits from the time
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that they enter an ALMP programme even after receiving a sanction, which
should encourage unemployed individuals to participate in these measures.

According to the results, the probability of participating in an ALMP after
receiving a sanction increases by 11% for LMS recipients but has no effect on Ul
recipients (Table 9). Expired sanctions have no effect on the rate of transition to
ALMPs. With both benefit types, sanctions encourage unemployed individuals
to leave the labour force, but with Ul recipients, the incentive is especially
strong (67%)%*. Interestingly, unlike the results relating to exit to work, the
probability of participating in an ALMP or exiting the labour force is much
larger for women and immigrants than for men and natives receiving Ul
benefits (these results are not shown in Table 9 but are available from the
author). This finding suggests that these groups of people, especially
immigrants, may be less employable than others and that they need ALMPs to
enhance their employment opportunities. In addition, family-related reasons
may influence the decisions of women to leave the labour force. Previous
studies show that having children decreases the exit rate from unemployment
to work for married parents and even more so for single parents (Van den Berg
et al., 2004; Ollikainen, 2003). In Finland, it has also been argued that the 500-
day entitlement period for Ul benefits makes unemployed individuals passive
and that the benefits are sometimes used for purposes other than active job
searching, e.g., to support child care at home (Virjo et al., 2006). Some
individuals may also collect unemployment benefits while they wait for a
planned education programme or job to begin. In these cases, individuals may
simply move outside of the labour force and apply for other benefits (SA) when
they receive a sanction.

TABLE 9  Results for various labour market outcomes

Earnings-related (UI) Labour market support (LMS)
Sanction Sanction

Labour market On-going Completed On-going Completed
outcome Coeff. (s.e.)  Coeff. (s. e.) Coeff. (s. e.) Coeff. (s. e.)
Work 0.12%** -0.04 0.59%** 0.28%**

(0.03) (0.03) (0.01) (0.02)
ALMP 0.00 0.01 0.10%** 0.04

(0.05) (0.04) (0.02) (0.02)
Outside labour force 0.51%** -0.04 0.35%** 0.12%*

(0.07) (0.07) (0.03) (0.04)

Notes: The full set of results is available from the author. ***, ** and * indicate significance
at the 1%, 5% and 10% levels, respectively.

% The results should be interpreted with caution because of the low number of obser-
vations for the exit to outside of the labour force (see Table 4).
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2.6 Conclusions

This study investigated benefit sanctions and their effect on the exit rate from
unemployment to work in Finland. The effect of a sanction on the exit rate was
analysed using a timing-of-events model that allowed us to separate the
selection and causal effects of sanctioning. We used novel register data,
including information on the unemployed at PES during the 2003-2009 period.
The data include not only members of unemployment insurance funds but also
other unemployed individuals and their benefits, which is uncommon in the
literature. Thus, we analysed the effect of sanctions separately for earnings-
related allowance (UI) and flat-rate labour market support (LMS) recipients. We
also estimated a separate model for various labour market outcomes.

According to the results, LMS recipients react to sanctions more strongly
than Ul recipients do. An on-going sanction increases the job-finding rate of Ul
recipients by 13% and that of LMS recipients by 80%.A completed sanction also
increases the re-employment rate of LMS recipients (32%) but has no effect on
Ul recipients. The results are consistent with the findings of previous studies in
that the effect of a sanction is much greater for LMS (SA) recipients than for Ul
recipients?®. However, relating the results to the previous literature is difficult
because of the scarcity of existing evidence on this matter.

A sensitivity analysis revealed that the strictness of a sanction is more
important for unemployed individuals receiving LMS than for unemployed
individuals receiving UI, most likely because LMS recipients are the individuals
who typically receive more severe sanctions. Moreover, a distinct difference
between the two benefit groups is that immigrants are more responsive to
sanctions than are natives when receiving LMS rather than Ul Immigrants may
be unaware of the sanction rules and may thus increase their job search efforts
after receiving a sanction because of the closer monitoring and counselling
provided by the PES. The difference may also be observed because some
immigrants who receive LMS have been in the Finnish labour market for only a
short period (because of their brief period of residence in the country).

In this paper, we also estimated the effect of sanctions on the exit rate from
unemployment to an ALMP programme and outside of the labour force. The
probability of participating in an ALMP after receiving a sanction increases by
11% for LMS recipients but has no effect on Ul recipients. We also found that Ul
recipients who receive sanctions are more than four times more likely to exit the
labour force (67%) than to return to work (13%). Moreover, unlike exiting
unemployment to work, the probability of participating in an ALMP or leaving
the labour force is much larger for women and immigrants than for men and

% Abbring et al. (2005) report that the effect of sanctions is 58%-67% for Dutch men and
women collecting Ul benefits, whereas Van den Berg ef al. (2004) find that sanctions
increase the exit rate from social assistance to work by 148%. To our knowledge, the
study by Van den Berg et al. (2004) is the only study related to sanctions other than
UI benefit sanctions.
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natives receiving UI benefits. These groups of people may need ALMPs to
promote their employment opportunities. Moreover, for women, family-related
reasons could influence the decision to leave the labour force.

Overall, the two benefit groups analysed differ substantially. The results
may reflect that LMS recipients are more dependent on unemployment benefits
than Ul recipients are. Half of the LMS recipients also receive other forms of SA,
whereas only 10% of UI recipients receive such assistance (Virjo et al., 2006).
Family-related characteristics may also be a factor because the LMS is means-
tested, whereas the Ul benefit is not. Previous studies report that sanctioned
individuals often accept jobs with lower earnings and shorter durations than
non-sanctioned individuals do (e.g., Van den Berg and Vikstrom, 2009; Arni et
al., 2012). Finnish unemployed individuals have been found to accept jobs that
do not increase (and may even reduce) their household disposable income
(Kyyrd, 1999). Thus, the effect of sanctions on the quality of subsequent jobs
should be examined in the future.
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CHAPTER 3

INTERNET-BASED EMPLOYER SEARCH AND
VACANCY DURATION: EVIDENCE FROM FINLAND*

ABSTRACT. This study investigates the effect of the introduction of the public
employment agency’s Internet-based service on the duration of employer
search. The analysis exploits the introduction of a web-based service by the
Finnish Employment Agency in October 2002. The results, based on
information on job vacancies announced via the public employment agency
between 2002 and 2003, indicate that the introduction of the web service, in
general, shortened the duration of employer search. However, we find that the
introduction of the web-based service shortened the average duration of
vacancies in some regions but not in others. In addition, employers in urban
areas were more likely to benefit from the introduction of the online service.
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3.1 Introduction

A large body of research has used search theory to examine the duration of
unemployment (e.g., Mortensen, 1986; Addison and Portugal, 2003; Fougere et
al., 2009). In contrast, employer search is a relatively neglected area of research
in labour economics. Few studies have examined the duration of employer
search(Barron et al., 1987; Burdett and Cunningham, 1998; Behrenz, 2002;
DeVaro, 2005), and most have examined the employers’ choice of search
methods (e.g., Roper, 1988; Lindeboom et al., 1994; Henkens et al., 2005) and
other measures of intensive or extensive search (e.g., Barron and Bishop, 1985;
Barron et al., 1997; Russo et al., 2000)!. Some papers have examined the link
between employers’ use of search methods and vacancy duration (e.g., Gorter et
al., 1996; DeVaro, 2005).

Another under-researched area is the role of the Internet in recruiting.
Among the few studies on online employer search, Brencic and Norris (2009,
2010) found that employers who have to fill vacancies immediately specify
fewer job requirements, provide more information about the job and are
quicker to remove vacancy announcements from recruitment websites.
Additionally, most employers do not modify the salary or job requirements
posted in their online advertisements despite the high costs of continuing their
search.

Thus, further research is necessary to understand the effect of new
technologies on employer search. Finland offers an excellent setting to deepen
the existing knowledge on the relationship between the introduction of new
technologies and employer search. In October 2002, the Finnish public
employment service (PES) introduced an Internet-based recruitment service for
employers. Employers registered with the PES can use the system to post
announcements about new vacancies, modify information about existing
vacancies, change the status of positions when they are filled and cancel
announcements. Through this web service, job advertisements are posted
immediately to the PES website, where jobseekers can search for suitable jobs.
This labour market policy reform was the first of its kind that targeted
employers?.

The main difference between the web service and the traditional PES (i.e.,
employment offices) is that the web service does not require the assistance of
employment officials. Furthermore, the web service is available 21 hours a day

1 Intensive search is the hours spent on screening and interviewing applicants per ap-
plicant. Extensive search is the average number of applicants screened and inter-
viewed per employment offer (see e.g., Barron and Bishop, 1985).

2 The web service was a part of the Second Wave of Policy Reforms implemented since
2002. The reform consisted of two main components: the development of job search
centres and the labour force service centres. The main role of these centres is to ad-
dress the needs of clients who are not easily placed and need special help to get back
into the labour market. They also enable both employers and jobseekers to access in-
formation more efficiently through various means such as online services (see e.g.,
Réisdnen, 2004).
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and 7 days a week, whereas employment offices are open only during regular
business hours3. Therefore, the web service is a flexible alternative accessible at
various times and from different locations.

This study investigates how the introduction of the PES web service has
affected employer search in the first few months after its implementation.
Micro-level data that include information on vacancies announced via the PES
between 2002 and 2003 is utilized. The observed vacancy durations are used as
a proxy for employer search and a flexible parametric hazard function is used to
analyse vacancy durations before and after the implementation of the web
service. We also examine how the web service has affected the filling of
vacancies across different regions. The regional focus is motivated by the
persistent differences in local labour market conditions, population densities
and age structures across Finland as well as regional differences in the Internet
access across households*. There is also evidence that matching is more efficient
in high-population density areas due to agglomeration externalities (e.g.,
Hynninen and Lahtonen, 2007; Rosenthal and Strange, 2004).

The results of this paper show that the introduction of the PES’s Internet-
based service shortened the duration of employer search. The probability of
filling a vacancy was 14% larger after the web service was introduced to
employers. However, we find that the web-based service shortened the average
duration of vacancies only in certain regions, namely in the provinces of
Western Finland, Oulu and Lapland, and that employers in urban areas were
more likely to benefit from the introduction of the online service.

In addition to Internet-based employer search, the results of this study are
informative of the effects of an active labour market policy reform oriented
towards employers. To our knowledge, there are no existing studies of the
effects of a new labour market policy on employer search. Most of the previous
studies have concentrated on unemployment and unemployed. For example,
Hagglund (2006) evaluated the impact of an Internet-based job-search
assistance programme offered at the Swedish public employment offices on
employment outcomes. The voluntary program was not successful because it
had no significant effect on subsequent job transitions. Moreover, some papers
exist where the effect of policy reform on unemployment durations is examined
at the regional level (McVicar and Podivinsky, 2009).

The paper is organised as follows. The second section (3.2) briefly
introduces the theoretical framework for employer search. The data and the
econometric methods used are presented in Section 3.3. Empirical findings are
presented in Section 3.4, and Section 3.5 concludes the study.

3 The web service is open from 3 a.m. to 12 p.m. every day and the employment offices
are open from approximately 9 a.m. to 4 p.m. on business days (Mon.-Fri.).
4 The regional unemployment spread in Finland is the widest among the Nordic coun-

tries, and very large within the EU context, too (Hanell et al., 2002).
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3.2 Recruitment channels and employer search

The employer search theory states that the search of a suitable worker is costly
in time and money (Lippman and McCall, 1976; Burdett and Cunningham,
1998). Employers want to maximise their profits and therefore consider the
trade-off between the benefits of hiring an applicant and the costs of continuing
their search. In the standard (sequential-search) model, employers select
applicants based on specific qualifications (e.g., education and experience) and
consider them on a case-by-case basis after they apply. The search resumes until
the employer finds an applicant whose expected productivity exceeds the
minimum required productivity, that is, the reservation productivity. In the
standard model, the probability of filling a vacancy, A(f), can be broken into
two components: the arrival rate of applicants, d(¢), and the probability that an
applicant is acceptable (i.e., the probability that the applicant’s productivity
exceeds the reservation level of productivity), P(¢). The basic idea of this model
is captured in the following equation

A(t)dt = §(t)P(t)dt )

To estimate this model, it is necessary to specify a hazard function, A(¢), which
we discuss in Section 3.3°.

The choice of the optimal recruitment channel can be introduced into the
employer search model by assuming that employers have different search
channels at their disposal which differ in terms of search and screening costs,
applicant arrival rate and productivity (Gorter et al., 1996). The model assumes
that employers use recruiting channels sequentially, that is, recruitment
channels are not opened simultaneously. Employers start searching for
applicants by activating a recruitment channel (c) which has the highest
difference between the expected benefits and costs. Unlike in the standard
(sequential) employer search model, applicants arriving through the
recruitment channel chosen are selected non-sequentially®. Instead of
considering applicants a case-by-case basis, employers form a pool of applicants
and pick the best applicant from the pool. If the expected productivity of the
selected candidate exceeds the minimum required productivity (i.e., the
reservation productivity), the candidate is hired. Otherwise, the employers
continue their search by activating an additional recruitment channel or by re-
activating the current recruitment channel. The basic idea of the employer

5 The data do not contain information about the applicant arrival rate or the screening
and selection process. Therefore, a reduced-form employer search model,A(t)dt =
A(t, X), is estimated, where X contains vacancy, employer and regional characteristics.

6 Some studies have argued that employers actually use a non-sequential search strat-
egy instead of sequential search strategy (e.g. van Ours and Ridder, 1993; Abbring
and van Ours, 1994). In our analysis, we assume that employers use sequential search
strategy or, in the case of a non-sequential search, that the optimal size of the appli-
cant pool is equal to one.
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search model incorporating the choice of the recruitment channel is similar to
equation (1) with additional sub-index ¢ describing the recruitment channel
chosen

A ()dt =6, ()P, (t)dt )

Recruitment channels can be divided into two broad categories: informal (e.g.,
friends, relatives and former and present employees) and formal (e.g.,
advertisements and public and private employment agencies) (Russo et al.,
2000). Employers often prefer informal recruitment channels because they
provide good initial screening and give potential applicants more information
about the job, which may improve potential matches (van Ours, 199%;
Lindeboom et al., 1994). Although there are no direct costs associated with the
use of informal channels, employers sometimes complain about the low
number of applicants they attract (Mencken and Winfield, 1998). Thus, many
employers also use formal recruitment channels despite their disadvantages.
For instance, employers often use advertisements despite the direct costs of
placing them and the indirect costs of screening the numerous applicants who
responded to job ads. The use of PES have no direct costs, but employers
sometimes complain that the applicants through this channel are less likely to
accept jobs, which creates higher screening costs per vacancy (Barron and
Mellow, 1982).

Studies have shown that unemployed jobseekers who use PES tend to
experience longer spells of unemployment than their peers who use other
search methods (e.g., Thomas, 1997). Similar observations have been made with
regard to employer search; informal contacts and advertising are more common
and effective recruitment channels than other formal channels (e.g., Gorter and
van Ommeren, 1999; Gorter et al., 1996). Thomas (1997) suggested that many
jobseekers who approach PES have already tried other search methods
unsuccessfully. Similarly, employers who announce their vacancies using PES
may have had little or no success with other channels in the past.

According to the model (1), a change in technology affects the probability
of filling a vacancy both through the arrival rate of applicants and the
probability that an applicant is acceptable. The Internet is expected to affect the
hazard rate, A(r), through its effect on the arrival rate of applicants, d(f), due to
the following reasons. For instance, the Internet breaks down geographic
barriers so that a jobseeker from a distant area may apply for a job and succeed
against less qualified local candidates (Freeman, 2002). The Internet also
reduces application costs, which should increase the pool of applicants and, in
turn, make better matches and increase the productivity and wages of
employers and jobseekers’. However, online search can also have negative

7 Bagues and Labini (2009) have examined the impact of online labour market inter-
mediaries on the university-to-work transition and found that online intermediaries
have a positive effect on matching quality with increased wages (by 3%) of university
graduates.
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effects. Due to the increased numbers of applicants, employers may spend
significant time screening and interviewing candidates, which increases the
average duration of vacancies and the employer’s search costs (Autor, 2001).
Moreover, while better job matches may reduce incentives for workers to
switch jobs, the Internet also makes it easier for the employed to look for new
jobs (Nakamura et al., 2009).

The Internet is also expected to affect the filling of vacancies, A(¢), through
its effect on the acceptance rate, P(¢). For example, employers may assume that

candidates who search for jobs using the Internet are more likely to have
desirable characteristics, such as technical skills and education (Fountain, 2005)8.
On the other hand, the reduction in search-related costs may invite applications
from candidates who are relatively less qualified (Fountain, 2005; Hadass, 2004).
Nevertheless, the benefits a firm gains from Internet recruiting may still
outweigh its costs; even though the workers hired online are on average less
qualified, they are also less costly to replace.

There is scarce evidence on Internet use in employer search, although
some studies have evaluated online job search. Stevenson (2009) showed that
the vast majority of people who use the Internet to search for jobs are employed
and that workers who use the Internet are more likely to leave their current jobs.
In general, lower search costs should reduce unemployment, but there is no
consistent evidence to support that Internet use shortens periods of
unemployment (e.g., Kuhn and Skuterud, 2004; Kuhn and Mansour, 2011).

Hadass (2004) studied how the reduced application costs of Internet
recruiting affects the matching process of workers and firms. Job tenure in a
firm was used as a proxy for match quality; i.e., the longer the recruited worker
stayed with the firm the better the match. Hadass found that workers who are
hired online have shorter tenure than those who are hired through informal
contacts but similar tenure to those who are hired through print advertisement.
Thus, there is no consistent evidence that online recruiting leads to lower
quality matches.

Brencic and Norris (2009, 2010) are among the few researchers to have
studied online employer search, and they found that most employers do not
modify salary offerings or job requirements in the advertisements they post on
online job boards. Employers who need to fill their vacancies immediately tend
to specify fewer job requirements, provide more information about the job and
remove vacancies more quickly from the job boards.

8 Prior studies indicate that individuals seeking work via the Internet tend to be well
educated on average (Stevenson, 2009).
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3.3 Empirical model and data

In this section, we present the empirical model for employer search based on
the theoretical model described in Section 3.2. The discussion of the vacancy
duration model is followed by a description of the vacancy data.

3.3.1 The duration model

We used a piecewise constant proportional hazard model to estimate vacancy
durations. The piecewise constant hazard is a flexible model that allows the
baseline hazard to vary between different, pre-specified survival time intervals
(Burdett and Cunningham, 1998; Addison and Portugal, 2003). Specifically, the
hazard rate is constant within each interval but may differ between them. By
adopting the proportional hazard model, we assumed that the hazard rate
varies across time periods but that the effects of the covariates on hazard
remain the same throughout the duration of search. The proportional hazard
model is standard in the duration literature (e.g., Van den Berg, 2001).
The proportional hazard model can be written as

h(t|x,,v)=A@)exp(x,' v, 3)

whereA(t) is the baseline hazard function, exp(.)is the exponential function, x;is
a vector of explanatory variables and v is a function of unobserved
characteristics. The baseline hazard is constant within each predefined survival
time interval and the survival times are assumed to follow the exponential
distribution. Because the average vacancy duration in the sample is less than
one month (see Table 2), we used intervals of one day (1,2,3,...,30+). The
intercept is omitted because the use of interval dummy variables and a constant
in the estimation model would have resulted in perfect collinearity between the
regressors (e.g., Jenkins, 1997).

Prior studies have shown that it is important to account for unobserved
heterogeneity in duration models (e.g., Van Ours and Ridder, 1992; Hougaard,
1984). We assume that the unobserved heterogeneity follows a discrete
distribution with two mass-points®. One of the mass-points in each marginal
distribution is normalized to zero, which is required due to the piecewise-
constant baseline specification (Van den Berg, 2001; Heckman and Singer, 1984).
The associated probabilities for the mass points are denoted as

p; = Pr(v = vy)fori = 1,2 4)

where0 <p; < land Y%,p; = 1.

9 We also estimated a model where the unobserved heterogeneity was assumed to
follow a gamma distribution, which is the most popular way of modeling unobserv-
ables in the hazard models. The results did not change.
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The discrete distribution is a flexible distribution for unobserved
heterogeneity (e.g., van den Berg, 2001; Heckman and Singer, 1984). When the
number of points of support increases, the discrete distribution can
approximate any true underlying distribution well. In practice, it is often
difficult to find more than a few different mass-points.

3.3.2 The vacancy data

The data in this study were based on the vacancy announcements of the Finnish
PES between 2002 and 2003.Each vacancy announcement comprises an
observation unit and includes one or more vacancies that an employer aimed to
fill. The micro-level data include information on over 90,000 vacancies. Vacancy
and employer characteristics that we observe include job duration, job type,
working time, employer size, employer sector and industry. Moreover, the data
provide information on the employment office that announced each vacancy
and the regional classification of each officel¥. We also extracted information on
the annual and monthly average numbers of open vacancies processed and
unemployed jobseekers served by each employment office from the
Employment Service Statistics of the Ministry of Employment and the Economy
and included it in the original data'. From the same register, we also gathered
monthly information of the labour market matches made in each employment
office during the previous years. In addition, we use monthly information on
the trend of the national output to control for the effect of business cycles!2.
However, during the observation period there was neither a major economic
crisis nor an upswing in the Finnish economy.

Vacancy duration refers to the period between the start and end date of a
vacancy posting at PES. Vacancy duration is used as a proxy for the duration of
employer search for two reasons. First, the exact starting point of an employer
search is not necessarily known because employers may use other methods
before registering their vacancies with PES (see e.g., Gorter and van Ommeren,
1999). Second, there is a risk of measurement error with regard to the end of an
employer search because employers may continue their search process after
withdrawing a vacancy from the employment service (e.g., in the case of
screening). For our analysis to be reliable, we need to assume that the
measurement error is not correlated with the introduction of the online service.
We will return to the measurement issue at the end of our analysis in Section
3.4.3, and show that changing the measurement for the duration of employer
search does not affect the main results.

10 Information from 159 employment offices are included in the data. See Appendix 1
for a more detailed description of the regional classification used in the study.

11 The Employment Service Statistics (Tyovoimatoimistojen kokonaisaineisto 2002-2008) is
distributed by the Finnish Social Science Data Archive, Tampere.

12 The monthly business cycle indicator ("trend indicator of output") is from the Statis-
tics Finland and it describes the development of the national economy (available at:
http:/ /tilastokeskus.fi/ til / ktkk /meta_en.html (accessed 6 January 2013)).
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Most of the existing studies on vacancy duration rely on surveys but we
use register-based data. Moreover, the measurement of duration in our study is
similar to the method of Brencic and Norris (2010) but differs from the
measurement in DeVaro (2005). In Brencic and Norris (2010), vacancy duration
is measured as the difference between the date on which a vacancy was posted
on an online job board and the date on which it was withdrawn from the job
board. Instead, in DeVaro (2005), vacancy duration is measured as the number
of weeks it took to fill a vacancy according to employers.

Although our data only cover one method of search by employers, it is an
important one. The market share of PES has been over 60% (of formal channels)
since 1994, and in 2003 the share was 62%13. According to a recent survey study,
employers find that the PES is the most significant filling channel and informal
contacts the second significant filling channel in Finland (Rédisdnen, 2011)'4. The
study also indicates that informal and formal recruiting channels are often used
as alternatives for each other. Moreover, during the observation period, there
has not been any contemporaneous introduction of web-based technologies by
other labour market intermediaries. For instance, the usage of firm’s own
Internet pages as a recruiting channel has been relatively constant during the
years 2002 and 2003 (Appendix 1).

In the dataset, vacancies can be filled by jobseekers at the PES, withdrawn
from the employment service registry before being filled (i.e., cancelled) or
result in some other outcome!®. Vacancies are filled either through employment
offices or through the web service. A vacancy posting, that is, an open vacancy
announced through the PES, may include one or several vacancies that an
employer wants to fill. In such cases, we could only observe the duration of the
longest of the vacancies because we only had information on the vacancy that
was filled last. The share of multiple vacancies in the dataset is approximately
20%; they were excluded from the data to correct for the possible vacancy
duration bias. Furthermore, a small group of the vacancies specified an
educational requirement (3%). Therefore, educational requirement was not
included as an explanatory variable in the estimations.

By analysing the vacancy durations six months before and after the
introduction of the web service in October 2002, we examined the influence of a
change in the matching technology on employer search. Thus, the observation
period used is from April 2002 to March 2003. For the effect of technology we
introduced a dummy variable post that is assigned a value of 1 after the

13 The information is based on a survey of employers by the Finnish Ministry of Em-
ployment and the Economy. When calculating the market share, direct contacts to
present and former employees are excluded. When informal contacts are included,
the market share of PES is 40% (in 2002).

e The study is based on micro level sample data which is representative at the level of
all Finnish establishments.

15 'Other' outcomes include the cases in which vacancies are filled by job assignments
or by other means, and cases in which vacancies have enough applicants to support
the removal of the posting. Job assignment is a policy measure that requires an un-
employed jobseeker to contact an employer recommended by the public employment
service or to risk a benefit sanction.
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introduction of the web service and 0 otherwise. Furthermore, we treated the
post-implementation vacancies that remained open at the end of our
observation period (March 2003) as right-censored. In what follows, we provide
a descriptive analysis of the whole dataset and then describe the data specific to
the pre- and post-web periods.

Table 1 shows the number and percentage of open vacancies grouped by
outcome during the observation period. In total, almost 100,000 open vacancies
were announced between April 2002 and March 2003.0Over 40% of the vacant
jobs were filled of which 1% was filled through the web service. However, the
proportion of vacant jobs filled through the web service has increased from 1%
to 2% one month after the introduction of the new technology, that is, after
October 2002. Approximately one of every twenty vacancies was cancelled, and
every other vacancy had an outcome other than being filled or cancelled (e.g.,
filled by a job assignment).

Figure 1 describes the mean duration of vacancies between April 2002 and
March 2003. It should be noted that the statistics are related to each time period
according to the year and month in which the vacancies were posted to the
PES™ . The average duration of all the vacancies was 16 days but the duration
varied depending on the type of search method employers used. For instance,
for vacancies with other outcome and with cancelled vacancies the average
duration varied between 9-13 days and 20-32 days, respectively. In addition, the
mean durations for web-based filling was quite long in the first few months (37
days in October 2002) but soon began to decrease, reaching 21 days in March
2003. The observed pattern seems reasonable given the time it takes for a new
service to operate normally. The empirical filling hazard confirms that there are
not many differences between pre- and post-web periods (Figure 2). The figure
also shows that the probability of filling a vacancy is highest during the first 16
days and decreases thereafter.

16 It is worth mentioning that the employers did not have the opportunity to update the
vacancy after the web-based service became available; only new vacancies were pos-
sible to announce through the web service. Nonetheless, it is unlikely that an em-
ployer decided to withdraw a vacancy form the PES and, soon after the web service
was implemented, to re-post the same vacancy to the PES in order to utilize the bene-
fits of the new technology. This kind of behavior would be observable from the data.
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FIGURE 1 The mean durations of vacancies (days) by outcome, April 2002-March 2003.
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FIGURE 2 Empirical filling hazard, pre- and post-introduction of the web service.

Table 2 illustrates the characteristics of filled vacancies as well as the
characteristics of filled vacancies six months before and after the
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implementation of the web. Of the relatively few differences between the two
periods (columns II and III), the most significant relate to job duration,
employer sector and regional characteristics. A comparison of the data before
and after the implementation of the web service shows that the percentage of
temporary jobs (i.e., a job duration below three months) decreased from 38% to
29%. This finding can be attributed to seasonal variation (e.g., the availability of
summer jobs for students from May to July). Similarly, the share of vacancies in
private sector decreased from 70% to 66%. Instead, the average number of
unemployed jobseekers (U) and the average number of vacancies (V) was
observed to be higher after the web service. Finally, public employers in
Finland have a legal duty to report open vacancies to the PES which is reflected
by the high share of vacancies in public services (48%). A more detailed
description of the main variables can be found in Appendix 2.

TABLE 2  Mean characteristics of all vacancies as well as before and after the introduc-
tion of the web service

All vacancies Pre-web Post-web service
Variables I service III
I
Post
(after web service=1) 0.45 (0.49) 0 1
Vacancy characteristics
Working time 0.27 (0.44) 0.26 (0.44) 0.28 (0.45)
(other than full-time day work=1)
Job duration 0.34 (0.47) 0.38 (0.48) 0.29 (0.45)
(below three months=1)
Job type 0.16 (0.37) 0.16 (0.36) 0.17 (0.37)
(other than wage work=1)
Employer characteristics
Number of personnel 0.51 (0.50) 0.51 (0.50) 0.52 (0.50)
(200 or more=1)
Employer sector 0.68 (0.47) 0.70 (0.45) 0.66 (0.47)
(private=1)
Regional characteristics
Area 0.71 (0.45) 0.70 (0.46) 0.74 (0.44)
(urban=1)
Unemployed jobseekers® 7,876 (7,696) 7,631 (7,591) 8,177 (7,831)
(log U)
Open vacancies? 780 (1,084) 735 (1,064) 834 (1,105)
(log V)
Population density 0.65 (0.48) 0.63 (0.48) 0.67 (0.47)

(high density=1)
(continued)
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TABLE2 (continued)

All vacancies Pre-web service  Post-web service
Variables I II III
Industries
Agriculture and fishing 0.03 (0.18) 0.04 (0.19) 0.03 (0.16)
Manufacturing 0.11 (0.32) 0.12 (0.32) 0.11 (0.31)
Construction 0.03 (0.18) 0.04 (0.19) 0.03 (0.16)
Wholesale and retail trade 0.11 (0.31) 0.11 (0.31) 0.11 (0.31)
Transportation and storage 0.04 (0.19) 0.04 (0.19) 0.04 (0.19)
Accommodation and food 0.05 (0.22) 0.05 (0.22) 0.05 (0.21)
services
Information and business 0.02 (0.15) 0.02 (0.14) 0.03 (0.16)
services
Real estate 0.04 (0.19) 0.04 (0.18) 0.04 (0.20)
Public services 0.48 (0.50) 0.46 (0.50) 0.49 (0.50)
Other services 0.09 (0.29) 0.09 (0.29) 0.09 (0.28)
Business cycle® 104.2 (3.98) 104.7 (2.26) 103.7 (5.34)
Monthly labour market matches, 319 (342) 353 (357) 269 (311)
one year ago
(log M1) ab
Monthly labour market matches, 328 (353) 347 (368) 299 (327)
two years ago
(log M2) ab

Notes:? For continuous variables, the arithmetic mean is for the variable prior to taking the
logarithm. P Time-varying variables are measured at the beginning of a vacancy period.
Standard deviations are provided in parentheses. The business cycle indicator (trend
indicator of output) is from the Statistics Finland (year 2000=100).

3.4 Internet-based employer search and vacancy duration

In this section (3.4.1), we analyse the impact of the PES web service on
employer search in the first few months after the introduction of the service.
According to search theory, the effects of Internet on search outcomes are not
obvious - they can be positive or negative (see Section 3.2). In section 3.4.2, we
also examine how the web service affected the filling of vacancies across regions.

3.4.1 The web service and vacancy duration

Vacancies can be filled via two channels: the public employment offices or the
PES’s website. We examined whether the web service of the PES had a positive
effect on employer search and defined a positive effect as a statistically
significant positive change in hazard after the introduction of the web service.
To analyse the influence of the new technology, we assumed that the vacancies
listed before and after the implementation of the web service exhibit similar
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characteristics. In Section 3.3, we compared the observed characteristics of filled
vacancies pre- and post-implementation of web service and found only a few
differences between them (see Table 2).In addition, all of the models include
industry-specific dummies, a monthly business cycle indicator and monthly
indicators for the labour market matches made in each employment office one
and two years ago. Thus, the set of control variables that we include in the
model should disentangle time trends from the effect of the policy reform. To
save space, the baseline hazards are not reported but graphical presentation is
given in Appendix 3.

Table 3 presents the estimation results for the filled vacancies with
(Column 1II) and without (Column I) the unobserved heterogeneity. The
withdrawn vacancies as well as those with other outcomes were treated as
censored cases. The results for the two models (I and II) are fairly similar, thus,
we will focus on the results in Column II. The most interesting finding is that
the web service has had a positive effect on filling vacancies since the estimate
of variable post is positive. The probability of filling a vacancy was
(I—exp(=0.13)) 14% larger after the web service was introduced to employers.
Of the vacancy characteristics considered, temporary vacancies (i.e., a job
duration below three months) were 48% more likely to be filled, and vacancies
for something other than wage work (e.g., a commission job) were 69% less
likely to be filledl”. Employer characteristics, such as size and sector, seem to
have no effect on vacancy duration. All industries except for “‘manufacturing’,
‘construction” and ‘accommodation and food services” have positive effect on
vacancy duration, although, the effect is not always statistically significant. The
probability of filling a vacancy is highest in “wholesale and retail trade” (27%) as
well as in ‘transportation and storage’ (21%).

Of the regional characteristics considered, jobs in urban areas appeared to
be filled almost 40% more likely. High population density (5%) and the number
of unemployed jobseekers at an employment office (7%) had a positive effect on
vacancy duration, and number of vacancies (-4%) had a negative effect on
vacancy duration!. One way to explain these patterns is that the web service
attracts applicants from regions outside the one where the vacancy was
announced. Previous studies have shown that spillover effects, especially from
jobseekers in neighbouring regions, tend to affect the efficiency of job-applicant
matching in densely populated areas (Hynninen, 2005).

17 Gorter et al. (1996) have also found that the PES is likely to be used by employers
when recruiting for temporary positions.

18 Andrews et al. (2008) have also found a weak but significant effect of population den-
sity on filled vacancies.
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TABLE3 Piecewise constant hazard model for filled vacancies with (II) and without (I)
unobserved heterogeneity

Dependent variable: vacancy duration Filled vacancies
I I
Independent variables Coeff. (s.e.) Coeff. (s.e.)
Effect of the web service
Post 0.13*** 0.13%**
(after web service=1) (0.02) (0.01)
Vacancy characteristics
Working time 0.08*** 0.09%**
(other than full-time=1) (0.02) (0.02)
Job duration 0.36*** 0.39%**
(below three months=1) (0.02) (0.02)
Job type -1.10%* -1.17%%*
(other than wage work=1) (0.03) (0.04)
Employer characteristics
Number of personnel 0.00 -0.01
(200 or more=1) (0.01) (0.02)
Employer sector 0.01 0.00
(private=1) (0.02) (0.02)
Regional characteristics
Area 0.34%** 0.34%**
(urban=1) (0.02) (0.02)
Unemployed jobseekers 0.07*** 0.07***
(log U) (0.02) (0.02)
Open vacancies -0.04** -0.04**
(log V) (0.02) (0.02)
Population density 0.04** 0.05%**
(high density=1) (0.02) (0.02)
Industries
Manufacturing -0.01 -0.02
(0.04) (0.04)
Construction -0.02 -0.04
(0.05) (0.05)
Wholesale and retail trade 0.24%** 0.24%**
(0.04) (0.04)
Transportation and storage 0.20%** 0.19%**
(0.05) (0.05)
Accommodation and food services 0.00 -0.01
(0.04) (0.05)
Information and business services 0.07 0.08
(0.06) (0.06)
Real estate 0.13%*** 0.10**
(0.04) (0.05)
Public services 0.15%** 0.12%**
(0.04) (0.04)
Other services 0.08* 0.06
(0.04) (0.04)

(continued)
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TABLE3 (continued)

Dependent variable: vacancy duration Filled vacancies

I I
Independent variables Coeff. (s.e.) Coeff. (s.e.)
Time effects
Business cycle 0.00 0.00

(0.00) (0.00)
Monthly labour market matches, 0.22%* 0.23***
one year ago (log M1) (0.02) (0.02)
Monthly labour market matches, 0.08*** 0.08***
two years ago (log M2) (0.02) (0.02)
Number of vacancies 98,546 98,546
Number of filled vacancies 41,341 41,341
Log L -102,699 -102,640
Unobserved heterogeneity no yes
vy -1.94*** (0.36)
P1 0.92*** (0.02)
P2 0.08*** (0.02)

Notes: The constant term is omitted for identification purposes. The business cycle (trend
indicator of output) is from the Statistics Finland. Monthly labour market matches are from
the Employment Service Statistics of the Ministry of Employment and the Economy
Finland. The reference group for industries is ‘agriculture and fishing’. To save space,
baseline hazards are not reported. ‘Post’ is a binary dummy for the introduction of the web
service, which takes a value of 1 after the web service (October 2002) and 0 otherwise. ***,
** and * indicate significance at the 1%, 5% and 10% levels, respectively.

As a robustness check, we estimate a model where the policy change has
been advanced by one, two and three months (Table 4). We expect that the
effect of the policy change is weakened when the months in which the actual
policy change did not yet take place are considered as starting dates, that is, if
the policy change has had positive effects on probability of filling vacancies.

Advancing the policy change by one month, that is, using September 2002
as a reform date slightly increases the policy (post) coefficient (0.15). Similarly,
using August 2002 or July 2002 as a reform date also increases the policy
estimate (0.19 and 0.14, respectively). Thus, the results suggest that the
introduction of web-based service has not increased the probability of filling
vacancies because the pseudo coefficients are statistically significant and at the
same level or even larger than the true “post” coefficient.

There are several explanations for our results. First, the online service
attracts many applicants, which allows employers to be more selective and
spend more time screening and interviewing applicants. Second, vacancies that
take longer to fill may be matched with better quality workers. Third, it is
possible that the employers who post job openings on the website of the PES are
not in a hurry and, due to the low costs involved, post a job announcement in
case an interesting candidate applies. Finally, employers can leave their
advertisements on the online job board to recruit the same types of workers on
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a regular basis (i.e, for occupations with high labour turnover rates).
Unfortunately, there was no information available to control for the costs of
keeping a vacancy unfilled or to measure the quality of a match. Employer
selection on the basis of the costs of keeping a vacancy unfilled and the quality
of a match could, at least partly, explain the main findings of this paper: the
absence of increase in the filling hazard after the web service was introduced.

TABLE 4 Robustness checks for the timing of the policy change, piecewise constant hazard
model for filled vacancies with unobserved heterogeneity

Dependent variable: vacancy duration Filled vacancies
Effect of the web service Coeff. (s.e.)
Post (t) 0.13%**
(from October 2002 onward=1) (0.01)
Advanced policy change

Post (t-1) 0.15%**
(from September 2002 onward=1) (0.01)

Post (t-2) 0.19%**
(from August 2002 onward=1) (0.02)

Post (t-3) 0.14***
(from July 2002 onward=1) (0.02)

Notes: The full set of results is available from the author. ***, ** and * indicate significance at
the 1%, 5% and 10% levels, respectively.

3.4.2 The web service and vacancy durations across regions

The sensitivity analysis suggested that there is some uncertainty in the results at
the aggregate level (see Table 4). It could be that the policy estimate is affected
by seasonal and regional variation, and thus, the results should be interpreted
with caution. This also leaves room for regional analysis.

In this section, we discuss our analysis of the impact of the web service on
filled vacancies at the regional level. We expected the web service to have a
differential impact on vacancy duration across regions because Finland is a
large, sparsely populated country with an ageing population’. Businesses and
jobs as well as the population have increasingly aggregated in the southern
parts of the country, in larger cities with universities and in other regional
centres. This agglomeration of the population and jobs has created differences
across regional labour markets. The observable and unobservable differences
across regions may have caused the web service to have a different impact

19 In 2002, the average population density in Finland was 17.5 (population/km?). In
2010, children (< 14 years) and the elderly (= 65 years) made up the same proportion
(17 %) of the total Finnish population. The proportion of the elderly is expected to
reach 25% by 2025 (Statistics Finland, Population projection 2009-2060, available at:
http:/ /www.stat.fi/til/ vaenn/2009/vaenn_2009_2009-09-30_en.pdf (accessed 6 June
2012)).
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across Finland. Hence, even if the web service is a national one, there is some
flexibility in its local use.

The raw data indicate that employers in urban, densely populated areas
use the web service more often than those in rural, sparsely populated areas
(see Appendix 4). Additionally, the web service is more common in
Employment and Economic Development (TE) centres and in provinces that
include large university cities. This basic pattern indicates the need for a
regional analysis. We attempted to account for the differences in the regional
labour markets by introducing a variable describing the degree of urbanisation
(and, simultaneously, the density of population) in an area. Previous studies
have shown that population density determines the matching rates in labour
markets (Coles and Smith, 1996). High-density areas tend to be more efficient in
matching jobseekers with vacancies than other areas do, despite the greater
heterogeneity among jobseekers (Hynninen and Lahtonen, 2007).

We accounted for the regional flexibility in web service use by adding
interactions between several different regional classifications and the variable
describing the introduction of web service (post) in the model. The data provide
information on the location of the employment office where each vacancy was
announced. Because the employment offices are administrational units whose
coverage is not based on regional classifications, we aggregated the data to
follow our regional classification as closely as possible. We used three regional
categories: provinces, TE-centres and municipality type (i.e., urban, semi-urban
or rural), which describes the degree of urbanisation (see Appendix 5 and 6).

Table 5 presents the estimation results for the filled vacancies across
regions. We estimated the effect of the web service in different provinces
(Column I) and in different TE-centres (Column II). The regional variables for
the degree of urbanisation are included in both estimations. The estimates for
the other control variables, such as vacancy, employer and regional
characteristics, are not presented because they are approximately the same as in
the previous estimations (see Table 3).

We found that the interaction between the post-web service and the
corresponding provinces is positive and statistically significant in Oulu,
Lapland and urban areas (Table 5, Column I).Western Finland has also
experienced weak positive effects from the introduction of the online
service.Across the provinces, the probability of filling a vacancy is 2% to 42%
higher after the PES web service was introduced to employers (with the
exception of Eastern Finland, where it has a negative effect on the likelihood of
vacancy filling).In addition, in urban areas, the probability of finding a suitable
worker for an open vacancy was 24% higher after the introduction of the web
service. In contrast, the estimate for rural areas is close to zero and not
statistically significant, which implies that the web service did not affect
vacancy duration in these areas. These results suggest that the web service only
has positive effects on hazard in urban and densely populated areas. All of the
provinces in Finland have large university cities, but their extensive rural areas
often exhibit different, depressed labour market conditions in comparison to
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urban areas. Therefore, we also estimated a model that uses a more detailed
regional classification (TE-centres) to account for regional variations.

The interaction between the post-web service and TE-centres is positive
and statistically significant only in Varsinais-Suomi, Northern Ostrobothnia,
Lapland and urban areas (Table 5, Column II). In these regions, the probability
of filling a vacancy is 7% to 31% higher after the web service was implemented.
These results support the existing results in Column I because Northern
Ostrobothnia and Varsinais-Suomi are part of the provinces of Oulu and
Western Finland, respectively, which were observed to experience positive
effects from the web-based service. Similar conclusions apply to Lapland.
Nonetheless, the results should be interpreted with some caution because
employers used the web service relatively rarely in these TE-centres (Appendix
4). The share of vacancies filled through the web service was less than 1% in
Northern Ostrobothnia, 1% in Varsinais-Suomi and 2% in Lapland. Thus, we
have reason to believe that there might be some other underlying factors that
influence the results. It may be that vacancies in Oulu and Western Finland
differ from the vacancies in the rest of the Finland, for example, due to different
economic structure. In Western Finland and Oulu (Lapland) there are relatively
more people working in manufacturing (public services) compared to rest of
Finland (Appendix 7). In contrast, agriculture is more common source of
livelihood in Eastern Finland compared to other regions. It is possible that web
service have enabled the labour markets to become more integrated.

The search theory predicts that introduction of Internet-based technology
has the potential of increasing geographic mobility. The anecdotal evidence
suggests that the introduction of Internet-based service has not increased the
geographical mobility in Finland because internal migration has been relatively
constant during the 20th century; approximately 5% of the Finns move across
municipal borders annually, and half of them move also across borders of
provinces (Appendix 8). Also, despite the strong concentrating trend towards
large towns in southern Finland, all individuals do not move to urban areas and
growth centres. There is a constant inflow of migrants also to peripheral and
rural regions (Nivalainen, 2010).

Our findings indicate that the web service has had positive effects on
vacancy duration in all the provinces of Finland except in Eastern Finland (see
Table 5), where Internet access is also lower compared to all the other parts of
Finland (Appendix 9). For example, in 2006, 55% of households in Eastern
Finland had Internet access, whereas the equivalent share was between 65% to
67% in all the other major regions.’ Thus, there is some evidence that the
differences in the impact of employers” online search may be attributed to the
regional differences in Internet access across households and to regional
differences in economic structure. Nonetheless, our main conclusion is that the

19 Information prior to year 2006 was not available. The regional classification used
(major regions) is not the same as the one used in the estimations (provinces). How-
ever, major regions and provinces in Finland are relatively close to each other. See
Appendix 4 for more information about the classifications of these regions.
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web service has decreased the vacancy duration, at least in certain regions, and
that employers in urban areas tend to benefit most from the web service
provided by the PES.

TABLE5 Piecewise constant hazard model for filled vacancies across provinces (I) and
across TE-centres (II)

Dependent variable: vacancy duration Filled vacancies
I I
Independent variables Coeff. (s.e.) Coeff. (s.e.)
Interactions:
Type of municipality
Post x Urban 0.22%** 0.18***
(0.04) (0.04)
Post x Rural 0.00 0.02
(0.05) (0.05)
Province
Post x Western Finland 0.02
(0.03)
Post x Eastern Finland -0.13***
(0.05)
Post x Oulu 0.35%**
(0.04)
Post x Lapland 0.34***
(0.07)
TE-centre”
Post x Southeastern Finland (Southern Finland) -0.19%**
(0.05)
Post x Hame (Southern Finland) -0.14%**
(0.04)
Post x Varsinais-Suomi (Western Finland) 0.07**
(0.04)
Post x Pirkanmaa (Western Finland) -0.54%**
(0.05)
Post x Central Finland (Western Finland) -0.14**
(0.06)
Post x Satakunta (Western Finland) -0.30%**
(0.06)
Post x South Ostrobothnia (Western Finland) -0.02
(0.06)
Post x South Savo (Eastern Finland) -0.22%**
(0.08)
Post x North Savo (Eastern Finland) -0.18%**
(0.06)
Post x North Karelia (Eastern Finland) -0.59***
(0.10)
Post x Kainuu (Oulu) 0.06
(0.09)

(continued)
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TABLE5 (continued)

Dependent variable: vacancy duration Filled vacancies
I I
Independent variables Coeff. (s.e.) Coeff. (s.e.)
Post x Northern Ostrobothnia (Oulu) 0.27%%*
(0.05)
Post x Lapland (Lapland) 0.18**
(0.08)
Industries yes yes
Time effects yes yes
Number of vacancies 98,546 98,546
Number of filled vacancies 41,341 41,341
LogL -102,659 -102,545
vy -1.92%** -1.73%**
(0.28) (0.30)
21 0.92%** 0.92%+*
(0.02) (0.02)
P2 0.08*** 0.08***
(0.02) (0.02)

Notes: The constant term is omitted for identification purposes. Time effects include
business cycle indicator (trend indicator of output) and monthly indicators for the number
of labour market matches made in each employment office one and two years ago. The
reference group for industries is “agriculture and fishing’. To save space, baseline hazards
and estimates related to other than interactions between “post” and regions are not reported.
‘Post’ is a binary dummy for the introduction of the web service, which takes a value of 1
after the web service (October 2002) and 0 otherwise. In Column I, two binary dummies
describing the interaction between the post-web service (post x) and Southern Finland and
between the post-web service and semi-urban areas are omitted due to collinearity. In
Column II, three dummies describing the interaction between the post-web service (post X)
and Uusimaa, Swedish Ostrobothnia and semi-urban areas are omitted due to collinearity.
***, ** and * indicate significance at the 1%, 5% and 10% levels, respectively. * The
corresponding provinces of each TE-centre are shown in parentheses.

3.4.3 Sensitivity analysis

As a sensitivity analysis, we estimate a model for public employers who have
notified the starting date of a job in their job ad. By this approach, we hope to
minimize the possible measurement error in the data (see Section 3.3.2). In
Finland, public employers have legal duty to report open vacancies to the PES,
whereas for private employers this is optional. Thus, for public employers there
should not be measurement error at the start of the search. Furthermore, some
employers in the data have announced the starting date of the job. Thus, for
these vacancies there should not be measurement error at the end of the search.
Moreover, for these vacancies we are able to calculate the proxy for recruiting
duration instead of vacancy duration. The recruiting duration refers to the
period between the starting date of a vacancy posting at PES and the starting
date of a job, notified by employer, on condition that the starting date of a job is
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later than the ending date of a vacancy posting at PES. Combining these two
restrictions, we are left with a subsample that comprises 5% of the original
sample.

The estimation results in Table 6 are fairly similar to the ones in Table 5.
The web service has decreased the government's recruiting time in all the
provinces of Finland, except in Eastern Finland (Column I). However, the
estimates for Western Finland and Lapland are not statistically significant.
Similarly, the interaction between the post-web service and TE-centres is
positive and statistically significant only in Varsinais-Suomi, Satakunta,
Northern Ostrobothnia and urban areas (Column II). Overall, the results are

robust.

TABLE6  Government recruiting: piecewise constant hazard model for filled vacancies
across provinces (I) and across TE-centres (II)

Dependent variable: recruiting time

Government, filled vacancies

I I
Independent variables Coeff. (s.e.) Coeff. (s.e.)
Interactions:
Type of municipality
Post x Urban 0.41* 0.35*
(0.27) (0.28)
Post x Rural -1.17%* -0.81*
(0.54) (0.55)
Province
Post x Western Finland 0.26
(0.16)
Post x Eastern Finland -0.34
(0.29)
Post x Oulu 0.77%+*
(0.21)
Post x Lapland 0.13
(0.75)
TE-centre *
Post x Southeastern Finland (Southern Finland) -0.18
(0.31)
Post x Hame (Southern Finland) 0.03
(0.26)
Post x Varsinais-Suomi (Western Finland) 0.27*
(0.20)
Post x Pirkanmaa (Western Finland) -0.61%*
(0.26)
Post x Satakunta (Western Finland) 0.83***
(0.30)
Post x Central Finland (Western Finland) -0.42
(0.38)

(continued)
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TABLE6  (continued)

Dependent variable: recruiting time Government, filled vacancies
I I
Independent variables Coeff. (s.e.) Coeff. (s.e.)
Post x South Ostrobothnia (Western Finland) 0.07
(0.49)
Post x South Savo (Eastern Finland) -0.99
(1.02)
Post x North Savo (Eastern Finland) -0.37
(0.33)
Post x North Karelia (Eastern Finland) -0.82
(0.76)
Post x Northern Ostrobothnia (Oulu) 0.66***
(0.25)
Post x Lapland (Lapland) -0.03
(0.75)
Industry dummies yes yes
Time effects yes yes
Number of vacancies 5,251 5,251
Number of filled vacancies 2,472 2,472
Log L -5,008 -4,991
vy -2.42%%% -2.38***
(0.39) (0.39)
P1 0.90*** 0.91%+*
(0.03) (0.03)
D2 0.10%** 0.09%**
(0.03) (0.03)

Notes: The constant term is omitted for identification purposes. Time effects include
business cycle indicator (trend indicator of output) and monthly indicators for the number
of labour market matches made in each employment office one and two years ago. To save
space, baseline hazards and estimates for industries are not reported. ‘Post’ is a binary
dummy for the introduction of the web service, which takes a value of 1 after the web
service (October 2002) and 0 otherwise. In Column II, two binary dummies describing the
interaction between the post-web service (Post x) and Southern Finland and between the
post-web service and semi-urban areas are omitted due to collinearity. In Column III, three
dummies describing the interaction between the post-web service (Post x) and Uusimaa,
Swedish Ostrobothnia, Kainuu and semi-urban areas are omitted due to collinearity. ***, **
and * indicate significance at the 1%, 5% and 10% levels, respectively. @ The corresponding
provinces of each TE-centre are shown in parentheses.

3.5 Conclusions

This paper investigated the factors affecting employer search and examined
whether the Finnish PES” implementation of a web service (in October 2002)
had positive effects on employer search. According to search theory, the effects
of Internet on search outcomes are not obvious - they can be positive or
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negative. The vacancy data in this study include information on vacancies
announced through the Finnish PES between April 2002 and March 2003.The
results are of interest because they contribute evidence to two under-researched
areas: employer search and online employer search. Our findings also reflect
the effects of Finland's active labour market policy reform, which targeted
employers.

The estimation results indicate that the web service shortened the average
duration of vacancies because the probability of filling a vacancy was larger
after the web service was introduced to employers (14%).However, the
sensitivity analysis reveals that the effect of the policy reform might be affected
by seasonal and regional variation. Thus, the results should be interpreted with
caution.

We found some differences in the web-based vacancy filling at the
regional level. Our results suggest that employers in urban areas benefit from
the use of the web service provided by the PES. Furthermore, the use of the
online service decreased the vacancy duration in few provinces (and TE-
centres), namely in Western Finland (Varsinais-Suomi), Oulu (Northern
Ostrobothnia) and Lapland (Lapland). The anecdotal evidence suggested that
the improvements in employers' online search may be attributable to regional
differences in Internet access across households and to regional differences in
economic structure.

The results of this paper indicate that Finland's policy reform had a
modest effect on vacancy durations and that the reform was successful only in
certain regions. It seems that the web service offers an alternative recruiting
method for the employers of which especially urban employers exploit. Follow-
up studies are needed to evaluate the long term effects of the Internet-based
employer services. Moreover, the introduction of the online service may have
affected the unobserved quality of matches. Unfortunately, no information was
available to account for these effects. In the future, studies might examine
whether the migration patterns of workers in Finland changed with the
introduction of PES online services, and whether the labour market became
more integrated.
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APPENDICES
Appendix 1 Market share (% of all recruits) of different recruiting channels in Finland,
2001-2007.
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Appendix 2 The main variables
Variable Description
Post Post is a binary dummy for the introduction of

before web service (=0)
after web service (=1)
Vacancy characteristics
Number of vacancies in an
announcement

one (=0),

more than one (=1)

Educational requirements
not specified (=0),
specified (=1)

Working time
full-time day work (=0),
other than full-time day work (=1)

Job duration
three months or more (=0),
below three months (=1)

Job type
Wage work (=0),
other than wage work (=1)

Employer characteristics
Number of personnel
less than 200 (=0),

200 or more (=1)

Employer sector
public (=0),
private (=1)

the web service, which takes a value of 1 after
the web service (October 2002) and 0 otherwise

The announcement may include one or several
vacancies that the employer wants to fill. The
variable has a value of 1 if the announcement
includes more than one vacancy and has a
value of 0 if it includes only one vacancy.

The variable has a value of 1 if the vacancy
announcement includes educational
requirements indicated by the employer and
value 0 otherwise.

The variable has a value 1 if the working time
of the vacancy is other than full-time day work
and a value of 0 if it is full-time day work. Jobs
that are not considered to be full time can be,
for example, part-time work, shift work, or
evening or night work.

The variable has a value of 1 if the duration of
the job (job contract) is shorter than three
months and value of 0 if the duration is three
months or longer. For example, summer jobs
have a duration of less than three months.

The variable has a value of 1 if the type of job
is other than wage work and a value of 0 if it is
a wage type of work. Wage work means that
the worker gets paid a fixed amount,
regardless of the number of hours worked.
Other than wage work can be, for example, a
commission job (e.g., phone sales, real estate
sales) or entrepreneurship.

The variable has a value of 1 if the recruiting
employer has 200 or more employees and a
value of 0 for fewer than 200 employees.

The variable has a value of 1 if the recruiting
employer is in the private sector and a value of
0 if it is in the public sector. Private employers
can be firms, private organisations and private
persons or households, and public employers
can be the government, municipalities or joint
committees.

(continued)
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Appendix 2 (continued)

Variable Description

Regional characteristics

Area The variable has a value of 1 if the

semi-urban or rural (=0),
urban (=1)

Open vacancies
(log V)

Unemployed jobseekers
(log U)

Population density
high density (=1),
low density (=0)

Other characteristics
Industry dummies (10)

Business cycle

Monthly labour market matches,

one year ago (log M1)

employment office is located in an urban area
and a value of 0 if it is located in a semi-urban
or rural area. The regional classification is the
same as with the interactions variable 'Web x
Type of municipality' below, and it is intended
to describe the degree of urbanisation of the
municipality where the employment office is
located.

Yearly averages are calculated from the total
number of vacancies at each employment
office at the end of the month; V=open
vacancies.

Yearly averages are calculated from the
monthly number of unemployed jobseekers at
each employment office; U=unemployed
jobseekers.

The variable has a value of 1 if the population
density of an area is above average (>17.1) and
a value of 0 if it is below average (<17.1). The
information regarding the population density
is based on the statistics in 2004.

Agriculture and fishing (as reference),
Manufacturing, Construction, Wholesale and
retail trade, Transportation and storage,
Accommodation and food services,
Information and business services, Real estate,
Public services, Other services.

The monthly business cycle indicator ("trend
indicator of output") is from the Statistics
Finland and it describes the development of
the national economy (year 2000=100).
Available at:

http:/ /tilastokeskus.fi/til/ ktkk/meta_en.html
(accessed 6 January 2013).

Number of labour market matches made each
month in each employment office, one year
ago. Information is from the Employment
Service  Statistics of the Ministry of
Employment and the Economy.

(continued)
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Appendix 2 (continued)

Variable

Description

Monthly labour market matches,
two years ago (log M2)

Interactions

Post x Employment and Economic
Development (TE) centret

Post x Provincet

Post x Type of municipalityt

Number of labour market matches made each
month in each employment office, two years
ago. Information is from the Employment
Service  Statistics of the Ministry of
Employment and the Economy.

Interaction variable between the introduction
of web service and 15 TE-centres. Classification
is based on municipalities where the
employment offices are located. See Appendix
5.

Interaction variable between the introduction
of web service and 5 provinces: Southern
Finland, Western Finland, Eastern Finland,
Oulu and Lapland. Classification is based on
municipalities where the employment offices
are located. See Appendix 5.

Interaction variable between the introduction
of web service and urban, semi-urban, or rural
area. The regional classifications are based on
the  statistical  grouping of  Finnish
municipalities, where the municipalities are
divided into three groups (urban, semi-urban
and rural) according to the proportion of the
population living in urban settlements and the
population of the largest urban settlement.
More specifically, rural municipalities are
those in which less than 60% of the population
lives in urban settlements and the population
of the largest urban settlement is less than
15 000, orwhere at least 60% but less than 90%
of the population lives in urban settlements
and the population of the largest urban
settlement is less than 4 000.In 2008, there were
67 urban, 74 semi-urban and 274 rural
municipalities in Finland. See Appendix 6.

Source: tStatistics Finland (2008)
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Appendix 3 Baseline hazard in piecewise constant hazard model for filled vacancies
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Appendix 4 The use of web service vs. employment offices across regions, post-
introduction of the web service, % of filled vacancies

Vacancies filled through

Region web service (%) employment office (%)
Type of municipality

urban 4.6 95.4
semi-urban 0.7 99.3
rural 0.5 99.5
Employment and Economic Development (TE) Centre

Uusimaa 7.4 92.6
Varsinais-Suomi 1.0 99.0
Pirkanmaa 10.5 89.5
Southeastern Finland 1.1 98.9
South Savo 1.2 98.8
Swedish Ostrobothnia 0.0 100.0
Central Finland 34 96.6
North Savo 0.2 99.8
North Karelia 1.8 98.2
Kainuu 1.9 98.1
Northern Ostrobothnia 0.5 99.5
Lapland 1.8 98.2
Satakunta 1.3 98.7
Hame 0.7 99.3
South Ostrobothnia 0.5 99.5
Province

Southern Finland 5.8 94.2
Western Finland 2.8 97.2
Eastern Finland 0.7 99.3
Oulu 0.7 99.3

Lapland 1.8 98.2




Appendix 5

Employment and Economic Development (TE) Centres in Finland (a)
and regional classification into provinces (b) and into major (NUTS2)
regions (c)
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b)
Province
Southern Finland ~ Western Finland Eastern Finland  Oulu Lapland
1 Uusimaa 2 Varsinais-Suomi 7 South Savo 13 Northern 15 Lapland
Ostrobothnia
4 Hame 3 Satakunta 8 North Savo 14 Kainuu
6 Southeastern 5 Pirkanmaa 9 North Karelia
Finland
10 Central Finland
11 South
Ostrobothnia
12 Swedish
Ostrobothnia

Source: Statistics Finland (2008)
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Appendix 5 (continued)
Q)
Major region
Southern Finland Western Finland Eastern Finland Northern Finland
1 Uusimaa 3 Satakunta 7 South Savo 13 Northern
Ostrobothnia
4 Hame 5 Pirkanmaa 8 North Savo 15 Lapland
6 Southeastern 10 Central Finland 9 North Karelia 12 northern part of
Finland Swedish Ostrobothnia

2 Varsinais-Suomi 11 South Ostrobothnia 14 Kainuu

12 southern part of

Swedish Ostrobothnia

Source: Statistics Finland (2008)

Appendix 6

B Urban (67)
B Semi-urban (74)
O Rural (274)

Source: Statistics Finland (2008)

Urban, semi-urban and rural areas in Finland
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Appendix 7 Economic structure in Finland by industries and provinces, year 2002
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Appendix 8 Internal migration propensities (% of population) in Finland, 1994-2010
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Appendix 9

Level of Internet access of households (%), major regions in Finland,
2006-2011

— - Eastern Finland =++--+- Southern Finland — =Western Finland = = Northemn Finland
20
g
......... T
20 O P
= I :
—_ S 4 -~
[=] . ” . "
= 79 - - - >
El P
i ____?’_ _ T
< 70 s
2 i B
R e — — .’.—
&5 2 7
60 - /
.S
—
55
50 T T T T
2006 2007 2008 2000 2010 1011

Source: Eurostat



CHAPTER 4

IS THERE A LINK BETWEEN TECHNOLOGY AND
UNSUCCESFUL EMPLOYER SEARCH?*

ABSTRACT. This paper investigates cancelled vacancies, that is, the duration
until an employer chooses to withdraw a vacancy from the labour market. By
employing difference-in-differences, we investigate whether the introduction of
the Finnish public employment agency's web-based service, in October 2002,
has influenced the speed of cancelling vacancies. The results suggest that, in the
short run, the online service did not have an impact on the employer’s decision
to withdraw vacancies from the labour market. In the long run, vacancies are
withdrawn from the labour market more slowly through the online service of
the public employment agency than they would be by contacting an
employment office.

Keywords: employer search, vacancy duration, internet
JEL classification: C41, J63

4.1 Introduction

The evidence on the use of new technologies in recruiting is scarce. Brencic and
Norris (2009, 2010) are among the few researchers studying online employer
search. They find that employers who need to fill their vacancies immediately

Financial support from the Yrjo Jahnsson Foundation (n0.6094) and Alfred Kordelin
Foundation is gratefully acknowledged. The author would like to thank Jaakko
Pehkonen, Kaisa Kotakorpi and the anonymous referee for helpful comments and
discussion. Thanks also to Heikki Raisdnen and the Ministry of Employment and the
Economy for kindly supplying the data. The usual disclaimer applies.
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tend to specify fewer job requirements, provide more information about the job
and remove vacancies more quickly from the online job boards. Most of the
employers do not change the offered wage or job requirements while their ads
are posted on the job board, not even when the costs of continuing with the
search are high. Further research is necessary to understand the effect of new
technologies on employer search.

The search theory states that lowering the cost of job search raises
productivity (Pissarides, 2000). Therefore, online search should increase the
efficiency of matching because more meetings between potential employees
and workers are possible, and also, because more (up-to-date) information is
available to both parties (Bagues and Labini, 2009; Autor, 2001). The use of new
technology causes workers' and employers' reservation match quality to
increase, which in turn raises workers' earnings and employers' profits'. The
lower costs of online hiring have been widely discussed in the literature (e.g.,
Fister, 1999; Cober et al.,2000; Verhoeven and Williams, 2008).

The online search may also have negative effects. While better job matches
should reduce workers' incentive to change a job, the new technology (the
Internet) makes it easier for workers to look for a new job while employed
(Nakamura et al, 2009). Additionally, lowering the cost of search may
encourage jobseekers to simultaneously apply to many vacancies, thus, creating
an overwhelming number of (unqualified) applications (Autor 2001; Galanaki
2002; Verhoeven and Williams 2008). However, no consistent evidence exists
that online recruiting induces lower quality of matches than other formal
recruitment channels (e.g. advertisement and employment agencies). Using job
tenure as a proxy for match quality, Hadass (2004) discovers that recruiting via
online or via print advertising produce similar job tenures.

Recently, Nivalainen (2014) has investigated how the introduction of the
Finnish public employment agency's web-based service has affected employer
search in the first few months after its implementation. She finds that the web
service, implemented in October 2002, had only a modest (positive) effect on the
duration of filled vacancies. However, the results suggest that the introduction
of the web-based service shortened the average duration of vacancies in certain
regions, and that employers in urban areas were more likely to benefit from the
use of the online service.

The purpose of this paper is to examine unsuccessful employer search,
that is, situations where employers decide to withdraw vacancies from the
labour market.? Unsuccessful employer search is a subject that has been ignored
in the literature, even though evidence exists to support it3. According to

1 Bagues and Labini (2009) find that in the context of university-to-work transition,
online labour market intermediaries have a positive effect on matching quality: the
wages of university graduates increased by 3%.

2 These situations are similar to the one where jobseekers decide to leave the labour
market (see e.g., Frijters and van der Klaauw, 2006).
3 In this paper, we use the term “unsuccessful employer search’, although, it may not

always be the case. In certain situations, firms can voluntarily cancel the search pro-
cess. For instance, changes in the business activity of the firm, such as a cancellation
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Andrews et al. (2008), every third vacancy in the United Kingdom is withdrawn
from the labour market, and the primary reason for this is skill shortages,
especially in non-manual occupations. Similarly, Beaumont (1978) discovers
that one third of all vacancies notified to the British PES are withdrawn from
the market. He finds that low wage levels, bad working conditions and
undesirable location of the firm are reasons behind cancelled vacancies. A
recent German study by Rebien ef al. (2014) also shows that 10% to 15% of the
recruiting establishments had to cancel a vacancy due to unsuccessful search
during the years 2008 to 2012. According to their results, the lack of potential
applicants and high skill requirements increase the probability of cancelling a
vacancy.

In this study, we are not trying to identify the reasons behind unsuccessful
employer search but rather to explore whether technology has an effect on it. By
applying a difference-in-differences approach, we analyse the causal effect of
the introduction of the Finnish public employment agency's (PES) web-based
service on the duration of cancelled vacancies. We focus on vacancies that are
posted to the PES by employers with similar background characteristics with
the only (observable) difference being in their use of the web-based service.

The paper is organised as follows. Section 4.2 offers theoretical framework
for unsuccessful employer search. In Section 4.3, we discuss the institutional
background, that is, the role of Finnish PES in recruiting. In the same section,
we describe the vacancy data, which contains information on over one million
job vacancies. Since October 2002, employers registered with the PES have been
able to use an Internet-based service to post announcements about new
vacancies, modify information about existing vacancies and cancel them.
Through this service, job advertisements are posted immediately to the website
of the PES, where jobseekers can search for suitable jobs. By using the register-
based data from the PES, we are able to study the role of technology in
(unsuccessful) recruiting. After discussing the econometric methods in Section
44, we give descriptive statistics for the selected sample and present the
estimation results of the difference-in-differences model. In section 4.5, we
examine the long-term effect of the web service on the duration of unsuccessful
employer search. Finally, Section 4.6 offers some concluding remarks.

4.2 A theory for unsuccessful employer search

In the standard employer search model (Lippman and McCall 1976; Burdett
and Cunningham 1998), the probability of filling a vacancy, A(t), during a short
period of time (¢, t + dt), given that it has been open until ¢, can be broken into
two components: the arrival rate of applicants, 6(t), and the probability that an

of a large order, can result in withdrawing an open vacancy from the labour market
(see section 4.2. for more discussion).
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applicant is acceptable, P(t) (i.e. the probability that the applicant's
productivity is greater than the reservation level of productivity4):

A(t)dt = §(t)P(t)dt. D

Our data do not contain information about arrival rates and other variables that
would allow us to identify the two components, §(t) and P(t), in equation (1).
Thus, we will estimate a reduced-form employer search model:

A(t) = A(t, X), )

where X is a vector of vacancy, employer and regional characteristics.

In this study, the framework by Frijters and van der Klaauw (2006) is
applied. They consider a non-stationary job search model, where jobseekers
have the option of leaving the labour force®. In our case, we have an employer
search model where employers can choose to withdraw a vacancy from the
labour market. The probability of cancelling a vacancy is expected to depend on
the same variables as the probability of filling a vacancy (see equation 1). The
idea is that the applicant arrival rate and the productivity distribution of
applicants may change with the elapsed duration of search, which in turn
affects the employer’s reservation productivity level and expected revenues (see,
e.g., Andrews ef al., 2008). If the applicant arrival rate or the productivity
distribution of applicants falls at some point in time, employers may choose to
cancel a vacancy because it is more profitable to continue producing with an
unfilled vacancy than it is to continue searching®. In these situations, employers
may want to withdraw a vacancy posting as soon as possible in order to avoid
the costs of another period of search (e.g., advertising and screening costs).

In practice, there are many reasons why firms may want to cancel the
search process. Thomson (1966) states that firms sometimes experience
difficulties in forecasting their labour demand. Vacancies are cancelled when
firms realise that they have exaggerated their needs for labour. Another reason
why firms may want to cancel a vacancy is that if no suitable candidates are
found, firms may try to solve their staffing problems by other means, for
instance, by re-organising tasks within the firm and then (after some time)
recruiting for job tasks that are easier to fill (Rebien et al., 2014; Farm, 2009).
Moreover, changes in the business activity of the firm, such as the cancellation
of a large order (e.g., the shipping industry), can sometimes result in

4 The probability that an employer finds an applicant acceptable can be characterized
by a reservation productivity level z*: P(¢) = [1- F(z*)].
5 In the empirical literature that considers nonparticipation, the usual approach has

been to assume that transitions into nonparticipation are only possible at stochasti-
cally determined moments (e.g. Burdett ef al., 1984). In these stationary models, we
would not observe an employer choosing to search and then changing its behavior,
i.e. cancelling a vacancy.

6 For example, if "high-skill" vacancies have a very small pool of potential applicants
and this pool is quickly exhausted, these vacancies are withdrawn from the labour
market more quickly (Andrews et al. 2008).
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withdrawing an open vacancy from the labour market because additional
labour force is no longer required.

Figure 1 depicts the empirical hazards for filling and cancelling vacancies
up to 24 weeks (6 months)’. We observe a declining hazard for the filled
vacancies and an inclining hazard for the cancelled vacancies. In other words,
the probability of filling a vacancy is highest at the beginning of search and
decreases thereafter. Instead, the probability of cancelling a vacancy increases
with the elapsed duration. Thus, the shapes of the hazards are in line with the
theory; as the search duration increases, the benefit of searching declines until
the vacancy is withdrawn from the labour market.

Are the cancelled vacancies in the data truly withdrawn from the labour
market? We cannot be certain that this is the case, but if the cancelled vacancies
were being filled by other channels, the hazard would most likely be
downward-sloping (see, e.g., Andrews et al., 2008). Additionally, we can
observe from the data whether the vacancy was i) filled by a PES jobseeker, ii)
filled by other means, or iii) had enough applicants to remove from the PES.
Thus, most vacancies in the data do not seem to be simply mistakes.

The web-based service of the Finnish PES is a fast and convenient method
to fill and cancel vacancies. It has the potential of not only to improve the filling
of vacancies but also to enable faster cancelling of vacancies. It is interesting to
explore whether employers, in a situation where they choose to cancel a
vacancy, are willing to employ the advantages of the web-based service. The
answer to this question is not obvious because online search may have positive
or negative effects (see Section 4.1), and because the evidence on the use of new
technologies in recruiting is scarce. One of the few existing studies on online
employer search reports that employers who need to fill their vacancies
immediately tend to remove vacancies more quickly from the online job boards
compared with employers who do not need to fill their vacancies immediately
(Brencic and Norris, 2009). In addition, most of the employers do not change the
offered wage or job requirements while their ads are posted on the job boards,
not even when the costs of continuing with the search are high (Brencic and
Norris, 2010). A recent study of Brencic and Norris (2012) also shows that not all
employers use online search tools when posting their vacancies on online job
boards (Monster.com), regardless of that the tools offered are free and intended
to facilitate the search.

7 The number of vacancies that are still open after 24 weeks is very small (less than 1%),
and therefore, they are not very representative.



130

Filling hazard Cancelling hazard
0,4 - r 0,04
=== Filled
,’\ Cancelled
\
0,03
0,02
0,1 S 0,01
\~~ Seesao
0 . . . . . . . . . . . 0

0 2 4 6 8 10 12 14 16 18 20 22 24

Vacancy duration in weeks
FIGURE 1 Empirical hazards for filling and cancelling vacancies (up to 24 weeks).

Note: Notice the different y-scales.

4.3 Vacancies in Finland

4.3.1 Institutional background

In this study, we examine the duration of employer search by employing the
registers of the Finnish PES. Although our data covers only one method of
search by employers, it is an important one. The market share of the PES is over
60%, and has been since 1994 (Hamaildinen, 2007)8. Unlike public employers,
private employers do not have a legal duty to report open vacancies to the
public job-broking®. Nonetheless, private sector covers over 70% of the
vacancies notified to the PES!0.

The use of the Finnish PES varies between regions and industries. In 2007,
the market share of the PES was over 80% in Southeastern Finland, North
Karelia and Lapland but under 60% in Uusimaa and Northern Ostrobothnia

8 The market share does not include informal channels, such as, direct contacts to for-
mer employees. When informal channels are included in the analysis, the market
share of the PES is approximately 40% (e.g., 43% in 2007).

9 However, there are no sanctions for public employers for not reporting an open va-
cancy to the public job-broking.
10 Unfortunately, we do not have information on the actual share of private sector va-

cancies posted (and filled) at the PES.
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(Tuomaala, 2008). Moreover, industries with highly educated workers use the
service less than others. For example, in 2006, the market share of the PES in
‘agriculture and forestry” was almost 80%, whereas it was less than 60% in the
industries of ‘business services’ (Hamadldinen, 2007). Also, employers in
‘manufacturing” and ‘health and social services' often use the PES to search for
suitable workers.

The reason for the common use of the PES is its ability to reduce the
employer’s recruitment costs. The benefit of using free public services is highest
for small firms and when recruiting for occupations with high labour turnover.
It has been argued that the public job-broking reaches low-productivity
applicants, which may influence the employer’s decision to employ the free
service (Russo et al., 2000). The more selective the PES (pre-screening activities
on e.g., motivation, ability and work-experience), the more it is exploited by
employers (Windolf, 1986). In Finland, the main role of the PES is to publicise
job openings and give support in the recruiting process. For instance, the PES
can search for suitable candidates from its registers and present them to the
recruiting employer. However, it is up to the employer if he wants to employ
the screening services of the PES. Moreover, the employers themselves can
search for (and contact) applicants through the web-based CV service, which
contains information on the unemployed jobseekers registered at the PES and
their Curriculum Vitae (CV)11L.

4.3.2 The data

The data used in this study are the register data on open vacancies submitted
by employers to the Finnish PES during 2002-2008. The observation unit in the
dataset is a vacancy notification which may include one or several vacancies
that the employer wants to fill'2. The share of notifications with multiple
vacancies in the data is 20%. It should be noted that we can only observe the
duration of the longest of these multiple vacancies; that is, we only have
information on the vacancy that was filled (cancelled) last. This means that the
duration and the probability of filling (cancelling) are not observed for all of the
vacancies. Therefore, multiple vacancies are excluded from the data.

The micro data include information on 100,000 jobs each year, totalling
over 800,000 observations. Various vacancy and employer characteristics are
available, including job duration, job type, working time, employer sector and
employer size. In addition, the PES office where the vacancy is announced and
the regional classification of each office are also available!d. From the
Employment Service Statistics, variables describing labour market tightness,

1 The information on whether employers used the CV service is not visible from the
data.

12 The same notification may be used to post several vacancies at once if the job charac-
teristics are the same. .

13 There are 159 employment offices in the data. Aland, which is an autonomous island,
is excluded from the data due to its exceptional labour market conditions. For more
information of the regional classification see Appendix 1.
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that is, the monthly stock of open vacancies and unemployed jobseekers of each
PES office, are also included to the original datal.

The vacancy duration concept used in this paper is the difference between
the ending and starting date of a vacancy'®. The vacancy duration is a proxy for
the employer search for two reasons. First, the actual start of the employer
search is not necessarily observed because employers might have used other
methods prior to registering their vacancies with the PES (see e.g., Gorter and
van Ommeren, 1999). Second, there might be some measurement error at the
end of the employer search. It is possible that employers continue their search
process after pulling the vacancy from the PES (e.g., screening job
applications)e.

Employer search does not always result in filling a vacancy. In the data,
some vacancies are withdrawn, cancelled, from the PES. Cancelling a vacancy
can be performed via two methods: through the PES office or through the PES's
website (since October 2002). The main difference between these two methods
is that the Internet-based cancelling method does not require the assistance of
employment officials!”. Moreover, the web service is a flexible alternative that is
accessible across various times and locations.

The vacancies in the data can (i) be filled by jobseekers from the PES or (ii)
be withdrawn from the PES (cancelled) either (a) through the PES office or (b)
through the web service. There are also vacancies that are filled by other search
channels!8. However, our main focus is on filled and cancelled vacancies via the
PES. Table 1 represents the number and share of open vacancies as well as their
mean duration, as measured by outcome, from the years selected. In total, there
were almost 800,000 open vacancies during the years 2002-2008. Approximately
80% of the vacant jobs were filled by the PES. Importantly, the share of jobs
cancelled was approximately 8%, of which 7% were cancelled through the PES
offices and 2% through the web service.

14 The Employment Service Statistics (Tydvoimatoimistojen kokonaisaineisto 2002-2008) is
distributed by the Finnish Social Science Data Archive, Tampere.

15 Vacancy durations are censored from 365 days onward because it is not likely that a
vacancy is open more than a year. The number of these vacancies is approximately
700 (0.1%).

16 Measurement errors are common with register-based data (see e.g. Brencic and Nor-

ris (2009) and Andrews et al. (2008) for similar problems). However, it is very unusu-
al that information about vacancies is kept in data registers. Most of the previous
studies on vacancy duration have been based on surveys. For example, the meas-
urement of duration in our study is similar to the method of Brencic and Norris (2010)
but differs from the measurement in DeVaro (2005).

17 The PES has developed a web service that allows the employer to use a technical
platform for recruiting operations. The employer can log into the system and add
new vacancies, change the status of open vacancies when they are filled or cancel
them. The web service is available 21 hours per day and 7 days per week, whereas
the PES offices are open only during regular business hours.

18 In the data, there are vacancies where the employer has considered having enough
applicants to support removal from the PES. These vacancies have been most likely
filled but because we are not certain of the actual outcome and duration of these va-
cancies, they are excluded from the data. The share of vacancies with enough appli-
cants is 4% of all vacancies.
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The annual number of open vacancies increased from 100,000 to 140,000
vacancies during the 2002-2008 period. While the number of vacancies
increased during the observation period, the changes in the proportions varied.
The share of job openings filled by the PES declined from 83% to 81% during
the years 2002-2008. At the same time, the share of cancelled vacancies
increased from 6% to 10% and the share of vacancies cancelled through the web
service increased from 0% to 3%. The most interesting finding is that the growth
in the use of web-based cancelling method has been huge; from the year 2002 to
year 2004 the growth has been 7-fold, from 2004 to 2006 4-fold and even during
the last two observation years the growth has been 2-fold.

TABLE1 Number, share and mean duration of vacancies by outcome, 2002-2008

Outcome 2002 2004 2006 2008 Total Mean duration 2
Filled 80,700 73,600 88,700 113,000 633,900 16.4

(83%) (80%) (79%) (82%) (81%) (23.9)
Withdrawn 6,000 6,300 9,400 13,700 43,700 284
(cancelled) (6%) (7%) (8%) (10%) (8%) (44.3)

through PES office 6300 6200 8100 10900 54,400 297
6%)  (6%) (7% (7%) 7%)  (46.3)

through web service 100 700 2,600 4,500 13,200 222
(0.1%)  (0.5%) (2%) (3%) (2%) (32.9)

Other b 10,800 11,800 14,000 14,200 86,200 27.5
11%)  (13%)  (12%)  (8%) 11%)  (34.2)

All vacancies 97200 91,500 111,900 138,100 780,046 18.6
(100%)  (100%) (100%) (100%  (100%) (27.7)

Notes: aStandard deviations for mean durations (in days) are shown in parentheses. ?“Other’
outcome include vacancies filled by other search channels than the PES.

The average duration of all vacancies is 19 days but the duration varies
depending on the outcome. The average durations are two days shorter than
the general average for jobs filled by the PES. The longest average duration, 29
days, is for cancelled vacancies. This seems logical if we consider that
employers are willing to wait for a certain period, which is longer than the
average time needed to fill a job, before they decide to withdraw a vacancy
from the labour market. However, the durations are different when we
distinguish between the two types of methods for cancelling vacancies. The
average duration is 30 days for vacancies cancelled via PES offices but only 22
days for vacancies cancelled via the web. This implies that vacancies are
withdrawn from the PES faster through the web service than through the PES
offices. The standard deviations in each outcome group are quite large,
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implying that there is a large amount of heterogeneity between the vacancies
and the PES offices.

Table 2 represents the characteristics of vacancies, employers and regions
for filled and cancelled vacancies. Most of the recruiting employers in the data
were small-sized private-sector firms. The recruiting employer was from the
public sector in 18% of the cases where the job openings were cancelled through
the PES, but in only 6% of cases where vacancies were cancelled through the
web service. The corresponding share for vacancies filled by the PES was 30%.
In the case of cancelled vacancies, the share of large employers was smaller (8%)
compared to filled vacancies (15%). The three most common industries in the
data are public services (32%), social and health care (19%) and manufacturing
(11%). A notable share of vacancies cancelled via the web service are from the
public services (74%).

Most of the vacancies in the data were full-time wage work with a job
duration of three months or more. Moreover, most of the vacancies in the data
were located in urban areas for all outcome groups considered, but the share
was highest for vacancies cancelled through web service (96%). In addition to
the area type of each PES office, the two basic variables in search models, that is,
the monthly stock of open vacancies and the monthly stock of unemployed
jobseekers, were also included. There are relatively more unemployed
jobseekers and open vacancies in the offices were the vacancy has been posted
but then cancelled via the web service. This indicates that the Internet-based
service might be more commonly used in large regions and densely populated
areas, such as cities, and less in more rural areas where the density of
population is also lower. Previous studies have shown that high-density areas
tend to be more efficient in matching jobseekers with vacancies than other areas,
despite the greater heterogeneity among jobseekers (Hynninen and Lahtonen,
2007). Therefore, a variable describing the population density will be added as
explanatory variable in the estimations. Previous studies have observed that if
all PES offices would match jobseekers and vacancies as effectively as the best
one, the aggregate unemployment in Finland would decline by over 2
percentage points (Hynninen et al., 2009).

A detailed description of the variables used can be found in Appendix 1.

19 In Finland, public employers have a legal duty to report open vacancies to the PES.
However, misbehavior is not sanctioned.
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TABLE2  Vacancy, employer and regional characteristics by outcome, means

Variables Withdrawn through
Filled Withdrawn
PES web
office service
Vacancy characteristics
Working time 0.27 0.26 0.26 0.25
(other than full-time day work=1)
Job duration 0.30 0.20 0.22 0.12
(less than three months=1)
Job type 0.16 0.10 0.11 0.04
(other than wage work=1)
Employer characteristics
Number of personnel
Less than 50 072 0.82 0.85 0.81
50 to 199 0.13 0.09 0.07 0.10
200 or more 0.15 0.08 0.08 0.09
Employer sector 0.70 0.84 0.82 0.94
(private=1)
Industries
Agriculture and fishing 0.02 0.03 0.03 0.00
Manufacturing 011 0.11 0.13 0.01
Construction 0.03 0.04 0.05 0.00
Wholesale and retail trade 0.10 0.08 0.10 0.03
Transportation and storage 0.04 0.04 0.04 0.03
Accommodation and food services 0.04 0.06 0.07 0.02
Information and business services 0.02 0.01 0.02 0.00
Real estate 0.04 0.04 0.03 0.04
Social and health care 0.19 013 0.15 0.05
Public services 0.32 0.33 0.25 0.74
Other services 0.09 0.12 0.14 0.06
Regional characteristics
Area 0.76 0.76 0.71 0.96
(urban=1)
Population densityt 60.1 61.9 53.2 102.8
(log D)
Unemployed jobseekerst 7,722 6,915 5,798 12,179
(log U)
Open vacanciest 1,605 1,493 942 4,089
(log V)

Notes: Bold coefficients indicate that the t-test for the equality of the means between filled
(withdrawn through PES office) and withdrawn (withdrawn through web service) vacan-
cies is statistically significant at least at the 5% level. For continuous variables, the mean is
for the variable prior to taking the logarithm.
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4.4 The web service and the duration of cancelled vacancies

4.4.1 The econometric approach

We use a difference-in-differences (DID) model to investigate the causal effect
of the introduction of the web service, in October 2002, on the duration of
cancelled vacancies (e.g., Card and Krueger, 1994). We compare the duration of
cancelled vacancies nine months before and after the web service. Thus, the
observation period used is from January 2002 to June 2003. Moreover, we focus
on vacancies that are posted to the PES by employers with similar background
characteristics; the only difference between these employers is in their use of the
web service. Thus, the control group comprises employers who did not use the
web service, whereas the treatment group comprises employers who did
employ the service. By this approach, we hope to isolate the causal effect of
introduction of the online service from the unobservable changes around the
time of the introduction of the online service.
The DID model is written as follows

T; = By + BiTreat; + B,Post; + BsTreat; * Post; + B, X; + &, 3)

where T; is the duration of a vacancy i and Treat; indicates whether the
recruiting employer belongs to the treatment group (=1) or to the control group
(=0). Moreover, variable Post; describes the introduction of the web service
(October 2002), that is, it gets a value of one after the treatment and zero before
the treatment. Thus, parameter f; of the interaction term, Treat; * Post;, is our
primary interest because it measures the DID estimate of the treatment effect.
Furthermore, X; is a function of vacancy and regional specific covariates, and
the unobserved heterogeneity is captured by the error term, &;.

In literature, it has been argued that the treatment in the DID model is not
always random (see, e.g., Meyer, 1995). For instance, if the employers in our
model are somehow selected into using the web service, this can create upward
or downward bias in the results. To reduce the impact of selection bias, we use
matching approach to generate a comparison group of employers that have the
same (observable) characteristics as the treated employers. First, we estimate a
logit model that explains the use of web service as a cancelling method
(treatment) with the employer characteristics (industry, sector and size),
vacancy characteristics (working time, job duration and job type) and two
regional variables (area and population density) included in the model, and
generate propensity scores that measure the probability of treatment group
membership. Second, we use nearest neighbour matching on propensity scores
with replacement to select a control group of observations that are most
comparable to the treatment group (see e.g., Rosenbaum and Rubin, 1983;
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1985)20. Third, we follow Crump et al. (2009) and trim the data by keeping only
observations with propensity scores between 0.1 and 0.9. As a final step, we
estimate a DID model using the matched sample (in section 4.4.1).

After we performed matching on the propensity score, the t-tests for the
equality of means of the covariates in the treatment and control group are no
longer significant. The difference in the means, i.e., the standardised bias, is also
substantially lower (close to zero). This implies that the matching has been
successful. The covariate balance table is given in Appendix 2.

Table 3 represents the number, share and mean duration of vacancies in
the matched sample. The same statistics are also given separately for cancelled
vacancies. Moreover, the information is divided into the pre-web and post-web
periods as well as into treatment and control groups. The share of vacancies in
the treatment group varies between 24% to 27% depending on the time period.
It seems that, regardless of the group, the average duration of vacancies is
shorter for the pre-web service period than for the post-web service period.
With cancelled vacancies, the treatment groups comprises 19% (pre-web) to 29%
(post-web) of the vacancies. In the treatment group, the average duration of
cancelled vacancies is shorter for the pre-web service period than for the post-
web service period; the opposite holds for the comparison group.

TABLE3 Number, share and mean duration of vacancies in the matched sample, before
and after the introduction of the web service, treatment group vs. control group

Pre-web service Post-web service
Group (Jan2002-Sep2002) (Oct2002-Jun2003)
All vacancies
Treatment 2 5,468 5,820

(24%) (27%)

14.3 (20.6) 16.7 (23.9)
Control b 17,541 15,531

(76%) (73%)

16.4 (22.9) 17.4 (24.6)
Cancelled vacancies
Treatment a 216 352

(19%) (29%)

19.6 (34.4) 22.1(37.8)
Control b 942 862

(81%) (71%)

24.1 (37.4) 21.7 (37.1)

Notes: Standard deviations for mean durations (in days) are shown in parentheses. @ Em-
ployers who used the web service after its introduction. ® Employers who did not use the
web service.

20 The matching is performed with Stata program ‘psmatch2’ written by Leuven and
Sianesi (2003). We apply caliper matching (0.1) because it improves the quality of the
match (Austin, 2011). Moreover, we use nearest neighbour matching with replace-
ment because otherwise we would have too few observations in the matched sample.
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4.4.2 Estimation results

In this section, we investigate whether the introduction of the PES's web service
has influenced the speed of cancelling vacancies. It is hard to predict the effect
of the web-based service on the duration of unsuccessful employer search. The
Internet-based service may have positive or negative effects on the average
duration of vacancies (see discussion in Sections 4.1 and 4.2). In a situation,
where the employer decides to end the search process, the employer may want
to withdraw a vacancy posting as soon as possible to avoid the costs of another
period of search (e.g., screening costs). It could be that cancelling a vacancy is
faster via the Internet because the web-based service is a convenient service that
is accessible across various times (21 hours a day for 7 days a week) and
locations. However, it could also be that there are no incentives for the
employer to cancel a vacancy any faster via online because the services
provided by the PES are free; at least, there are no direct costs?!.

Table 4 represents the estimation results for the DID analysis of cancelled
vacancies. Model 1 is a baseline OLS model with no additional control variables.
We also estimate several other specifications where the vacancy and regional
characteristics (Model 2), industry dummies (Model 3) as well as province
dummies (Model 4) are included as a control variable. The vacancy and
regional characteristics used are listed in Appendix 1. All of the models include
cluster-robust standard errors at the employer level because the observations
from the same employer might be correlated?2.

The estimated treatment effect of the web service (Treat*Post) in the
baseline model is 4.88, which means that the average duration of vacancies that
were cancelled through the online service is almost 5 days longer than
vacancies cancelled through the PES offices. The estimated treatment effect is
relatively robust to the model specification (1-4). However, the treatment effect
is not statistically significant in any of the model specifications; perhaps due to
small number of observations for the treated (see Table 3)2. Thus, the
estimation results suggest that in general, the introduction of the online service
has not influenced the employers' decision to withdraw a vacancy from the
labour market.

21 It is in the interest of the PES to fill and cancel vacancies as soon as possible. There-
fore, vacancy notifications are monitored by the PES. However, to our knowledge,
there exist no maximum duration after which a vacancy is automatically cancelled by
the PES.

2 The clustered standard errors are larger than the standard errors from the regular
OLS model, which supports this view.

3 We also estimated OLS models were the dependent variable was the natural loga-
rithm of the duration of cancelled vacancies. The log-duration is less sensitive to the
influence of a few large observations in the sample. According to the results, the ef-
fect of the web service is between 0.36-0.42 depending on the model specification (1-
4). The estimates are statistically significant at the 10% level. The results are available
from the author.
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TABLE4  Estimation results for the difference-in-differences OLS model

Dependent variable: Model 1 Model 2 Model 3 Model 4
duration of cancelled Coeff. (s.e) Coeff. (s.e) Coeff. (s.e) Coeff. (s.e)
vacancies

Treatment effect

Treat*Post 4.88 (4.6) 4.65 (4.1) 5.04 (4.2) 4.82 (4.2)
Control variables

Intercept 2410 3.1)***  21.34 (18.7) 29.96 (22.6) 30.20 (23.1)
Treat -4.53 (4.0) -1.42 (3.1) -0.91 (3.1) -0.91 (3.2)
Post -2.38 (3.4) -1.23 (2.3) -1.15 (2.3) -0.89 (2.3)
Vacancy characteristics no yes yes yes
Regional characteristics no yes yes yes
Industries no no yes yes
Provinces no no no yes
Number of observations 2372 2372 2372 2372
F-test 0.5 2.6%%* 3.5 3.7%%

R?2 0.00 0.06 0.06 0.07

Notes: Cluster-robust standard errors at the employer level are in parentheses. ***, ** and *
indicate significance at the 1%, 5% and 10% levels, respectively.

As a robustness check, we estimate models where the introduction of the
web-based service has been both advanced and postponed by two months
(Table 5); otherwise the models and their covariates are the same as in Table 4
(Model 1-Model 4). We report only the estimates regarding the treatment effect
of the web service (Treat*Post). The results support our main findings that the
introduction of web-based service has not affected the speed of cancelling
vacancies. The pseudo treatment estimates are not statistically significant, and
they are also relatively robust to the choice of the control variables.

TABLE5  Sensitivity analysis for the timing of the web service, difference-in-differences
OLS model

Dependent variable: duration ~ Model 1 Model 2 Model 3 Model 4

of cancelled vacancies Coeff. (s.e) Coeff. (s.e) Coeff. (s.e) Coeff. (s.e)

Treatment effect

Treat*Post (t) 4.88 (4.6) 4.65 (4.1) 5.04 (4.2) 4.82 (4.2)

Advanced treatment

Treat*Post (t-2) 411 (4.7) 3.38 (4.07) 3.72 (4.1) 3.94 (4.1)

(from August 2002 onward)

Postponed treatment

Treat*Post (t+2) 2.32(3.8) 1.96 (3.1) 2.43 (3.8) 2.89 (3.8)

(from December 2002 onward)

Notes: Cluster-robust standard errors at the employer level are in parentheses. ***, ** and *
indicate significance at the 1%, 5% and 10% levels, respectively.
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4.5 The long-term effect of technology on the duration of
unsuccessful employer search

In this section, we examine the long-term effect of the web service on the
duration of cancelled vacancies via an accelerated failure time (AFT) model. We
perform this analysis because it may take some time before employers become
aware of the new service and start employing it. This is suggested by the small
number of observation for the treatment group around the time of the
imposition of the online service. Thus, it should be noted that the observation
period in the DID analysis was limited to the years 2002 and 2003, whereas the
AFT analysis covers the years from 2002 to 2008.

451 The duration model

We use accelerated failure time (AFT) model to analyse the determinants of
unsuccessful employer search, that is, the duration of cancelled vacancies.
According to statistical and graphical tests, the proportional hazards (PH)
assumption does not hold, thus, the commonly used PH models are discarded
(Appendix 3, Table 1). More detailed descriptions of the testing of the PH
assumption as well as the selection of the survival distribution are given in
Appendix 3.

In the AFT model, the logarithm of the survival time is expressed as a
linear function of the covariates. The model is written as

log(TU) = IB,XL']' + (pgi]' (4)

where Tjjis the survival time of the jth vacancy in the ith group and ¢ is a scale
parameter. The error term ¢;; is assumed to have a particular distribution that
determines the distribution of the survival time, that is, determines the
regression model (Cox and Oakes, 1984). Based on the Akaike (1974)
information criterion (AIC) test, we assume that the durations of vacancies
follow the Weibull distribution (Appendix 3, Table 2).

Studies have shown that the unobserved heterogeneity is important in
explaining variations in duration (e.g. Van Ours and Ridder, 1992; Hougaard,
1984). The unobserved heterogeneity is taken into account via employer-specific
random effects. A common and convenient assumption is that the random
effects are gamma distributed with mean 1 and variance 6, where the variance
is estimated from the data (e.g., Pan, 2001; Hougaard, 1984; Vaupel et al., 1979).
Moreover, many studies have shown that AFT models are more robust to
omitted covariates and less sensitive to the choice of probability distribution of
the unobserved heterogeneity terms than conventional PH models (e.g.,
Keiding et al., 1997; Lambert et al., 2004).
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In this section, we examine the open vacancies with multiple outcomes
where the vacancy durations can end in two different ways: filled or cancelled.
Each vacancy has only one outcome and there is no (right) censoring. The
duration times between different outcomes are assumed to be independent; that
is, we assume independent competing risks?*. We identify a continuous time
duration model where the maximum likelihoods are calculated for each type of
outcome, and each of them is obtained by treating all other outcomes as
censored cases (Kalbfleisch and Prentice, 2002).

The likelihood function for the AFT model is

L=TI, 7 {Im, Aeisloey) ™' (8 [xi7)} dG (@), ®)

where the hazard function (5') and survivor functions (5") are assumed to be of
the forms

’I(tijlxij) = (piij/lo((piﬁ)and )

tij . )
S(tij|xij) =5, (‘P_ijj), respectively, ")

whereg;; = <pij(xij,ai) = exp(w; + ,B'xl-j) and where a; = exp(w;) describes the
random effects. The duration and the vector of covariates for the jth vacancy
(j=12,..,n;) in the ith group (i=12,..,g) are denoted by ¢;;and x;;,
respectively. The event indicator is denoted by d;;, so that it equals 1 if an
outcome is observed and 0 otherwise. G(a;) is the gamma distribution of the
random effects (Lambert et al., 2004; Pan, 2001).

4.5.2 Estimation results for the long-term effects of the web-based service

Table 6 represents the competing risks estimation results for the two outcomes
under investigation: filling and cancelling of vacancies. The observation period
covers the year 2002 to 2008. We use time ratios (exp(f)) instead of coefficients
when reporting estimation results. A time ratio above one for the covariate
implies that this prolongs the time to the event, whereas a time ratio below one
indicates that an earlier event is more likely. It should be noted that we are not
trying to identify the reasons behind unsuccessful employer search but rather to
explore whether technology has an effect on it.

Overall, the major differences between vacancies cancelled through PES
offices (column I) and vacancies cancelled through the web service (column II)
concern regional characteristics. For the web service, urban location decreases
the vacancy duration, whereas this variable increases the vacancy duration for
the traditional PES service. Similarly, high population density decreases the
vacancy duration when vacancies are cancelled online but increases the

2 See Gorter ef al. (1996) and Gorter and Van Ommeren (1999) for a similar approach.
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duration when vacancies are cancelled through an employment office. The
opposite effect of the covariate describing regional differences could indicate
that the vacancy duration is less dependent on local market conditions for the
web service. It also suggests that the web service might be more common in
urban, densely populated areas. Of the vacancy characteristics, the type of the
job seems to be more important for the web service.

TABLE 6  Estimation results for the competing risks AFT model: PES office vs. web service

Dependent variable: Withdrawn through

duration of cancelled vacancies

Independent variables

PES office
I

web service
1I

Vacancy characteristics

Working time 1.18 (0.01)*** 1.15 (0.03)***
(other than full-time day work=1)

Job duration 0.82 (0.01)*** 1.01 (0.03)
(less than three months=1)

Job type 1.04 (0.02)* 1.75 (0.09)***

(other than wage work=1)
Employer characteristics
Number of personnel (ref. 200 or more)

Less than 50 0.75 (0.01)*** 0.69 (0.03)***
50 to 199 0.91 (0.02)*** 0.86 (0.04)***
Employer sector 1.01 (0.02) 0.20 (0.01)***
(private=1)
Regional characteristics
Area 1.24 (0.02)*** 0.68 (0.04)***
(urban=1)
Population density 1.10 (0.01)*** 0.43 (0.01)***
(log D)
Unemployed jobseekers 0.78 (0.01)*** 0.60 (0.03)***
(log U)
Open vacancies 1.38 (0.02)*** 1.08 (0.04)**
(log V)
Industries yes yes
Provinces yes yes
Number of observations 780,046 780,046
Number of failures 50,380 10,721
LogL -209,812 -50,572
LR Chi? 7,008**+* 23,755%**
p (shape parameter) 0.92 (0.00)*** 0.98 (0.01)**
0 (frailty parameter) 0.00 (0.00) 0.27 (0.11)***
ML estimate of mean duration, days 5.2 (0.42) 8.4 (2.03)
Difference between the mean durations 3.2 (2.25)***

Notes: Time ratios of the AFT Weibull model with gamma-distributed random effects. Yearly (6),
monthly (11), industry (11) and province (4) dummies are included in the models. Standard
errors are in parentheses. Likelihood ratio test for Hy: 6 = 0 and Hy: p = 0. Standard deviations
for ML estimates of mean duration are in parentheses. T-test for H,: difference between the
mean durations is zero. ***, ** and * indicate significance at the 1%, 5% and 10% levels, respec-
tively.
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The estimation results indicate that there are some differences in the
determinants of unsuccessful employer search when the two cancelling
methods are compared. However, the most interesting finding is reported at the
bottom of Table 6. The estimated vacancy duration indicates that, on average,
vacancies are cancelled 3 days faster via PES offices than via the website of the
PES. The performed t-test indicates that the difference between the mean
durations is statistically significant. Thus, the estimation results suggest that, in
the long run, technology has influenced the employers' decision to withdraw a
vacancy from the labour market by prolonging the duration of cancelled
vacancies.

4.6 Conclusions

This paper has investigated employer search by examining vacancy durations.
The main purpose of this study was to examine unfilled vacancies to determine
whether technology influences the duration of unsuccessful employer search.
To be more precise, is there a positive link between the use of the PES’s web-
based service and the speed of cancelling vacancies? This is the case if the
average duration of cancelled vacancies has decreased after the introduction of
the PES’ online service in October 2002. The results of this study are of interest
because they provide evidence in two under-researched areas: online employer
search and unsuccessful employer search.

The estimation results of the difference-in-differences model suggest that,
in general, the introduction of the online service has not influenced the
employers' decision to withdraw a vacancy from the labour market. The
estimated treatment effect is 4.88 (days) but not statistically significant. The
treatment effect remains approximately the same as we include control
variables in the model. Thus, the web service has not significantly influenced
the duration of cancelled vacancies.

We also examined the long-term effects of the web service by estimating a
competing risks AFT model for vacancies cancelled through the PES offices or
through the web-based service of the PES during the years 2002-2008. The
results indicate that, in the long run, vacancies are removed from the PES (3
days) more quickly by using the basic service methods, that is, by contacting the
PES office than using the web-based service of the PES.

The results of this paper show that technology does not affect the speed of
cancelling vacancies, at least, it does not reduce the average duration of
cancelled vacancies. One explanation for the findings is that because the
services provided by the PES are free, cancelling a vacancy later has no direct
costs for the employer. Thus, there are no incentives for the employers to cancel
vacancies any faster via online than via a PES office. It could be that the web-
based service of the PES is merely a flexible recruiting alternative for the
employers; a service that is accessible across various times and locations.
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APPENDICES
Appendix 1 The main variables
Variable Description

Vacancy characteristics
Number of vacancies in a posting
one (=0),
more than one (=1)

Working time
full-time day work (=0),
other than full-time day work (=1)

Job duration
three months or more (=0),
less than three months (=1)

Job type
Wage work (=0),
other than wage work (=1)

Employer characteristics
Number of personnel
Less than 50,
50-199,
200 or more

Employer sector

public (=0),
private (=1)

Industries (10 dummies)

The notification may include one or several
vacancies that the employer wants to fill. The
variable has a value of 1 if the notification
includes more than one vacancy and has a value
of 0 if it includes only one vacancy.

The variable has a value 1 if the working time of
the vacancy is other than full-time day work and a
value of 0 if it is full-time day work. Jobs that are
not considered to be full-time can be, for example,
part-time work, shift work, or evening or night
work.

The variable has a value of 1 if the duration of the
job (job contract) is less than three months and
value of 0 if the duration is three months or
longer. For example, summer jobs have a duration
of less than three months.

The variable has a value of 1 if the type of job is
other than wage work and a value of 0 if it is a
wage type of work. Wage work means that the
worker gets paid a fixed amount, regardless of the
number of hours worked. Other than wage work
can be, for example, a commission job (e.g. phone
sales, real estate sales) or entrepreneurship.

Three categories. The variable has a value of 1 if
the recruiting employer has i) less than 50, ii) 50-
199, iii) 200 or more personnel, and a value of 0
otherwise.

The variable has a value of 1 if the recruiting
employer is in the private sector and a value of 0 if
it is in the public sector. Private employers can be
firms, private organizations and private persons
or households, and public employers can be the
government, municipalities or joint committees.
Agriculture  and  fishing (as  reference),
Manufacturing, Construction, Wholesale and
retail trade, Transportation and storage,
Accommodation and food services, Information
and business services, Real estate, Public services,
Other services.
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(continued)
Appendix 1 (continued)
Variable Description
Regional characteristics
Areat The variable has a value of 1 if the PES office is

semi-urban or rural (=0),
urban (=1)

Population densityt
(log D)

Unemployed jobseekers

(log )

Open vacancies
(log V)

located in an urban area and a value of 0 if it is
located in a semi-urban or rural area. The regional
classifications of the PES offices are based on the
statistical grouping of Finnish municipalities
(2008), where the municipalities are divided into
three groups (urban, semi-urban and rural)
according to the proportion of the population
living in urban settlements and the population of
the largest urban settlement.

The variable describes the population density of
an area (=D). The information regarding the
population density is based on the statistics in
2008. The average density of population was 17.4
(population/km?.

Yearly averages are calculated from the monthly
stock of unemployed jobseekers of each PES office;
U=unemployed jobseekers.

Yearly averages are calculated from the stock of
open vacancies of each PES office at the end of the
month; V=open vacancies.

Notes: tSource: Statistics Finland.
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Appendix 2 Covariate balance table
Variable Matching  Treated Control Stand.bias p > |t|
Vacancy characteristics
Working time Before 0.36 0.30 12.6 0.000
After 0.36 0.36 0.5 0.688
Job duration Before 0.34 0.31 6.3 0.001
After 0.34 0.34 0.2 0.855
Job type Before 0.09 0.11 -7.5 0.000
After 0.09 0.09 0.0 0.981
Employer characteristics
Number of personnel
Less than 50 Before 0.65 0.69 -6.9 0.000
After 0.65 0.66 -0.6 0.654
50 to 199 Before 0.11 0.10 1.6 0.153
After 0.11 0.11 0.6 0.653
200 or more Before 0.24 0.21 6.6 0.011
After 0.24 0.24 0.2 0.863
Employer sector Before 0.66 0.70 -8.4 0.000
After 0.66 0.66 0.7 0.623
Industries
Manufacturing Before 0.01 0.03 -15.5 0.000
After 0.01 0.01 0.7 0.414
Wholesale and retail trade Before 0.02 0.05 -14.9 0.006
After 0.02 0.02 0.1 0.923
Transportation and storage Before 0.04 0.04 -2.7 0.015
After 0.04 0.04 -0.1 0.918
Accommodation and food Before 0.02 0.03 -6.0 0.000
services After 0.02 0.02 0.3 0.777
Information and business Before 0.01 0.01 3.3 0.004
services After 0.01 0.01 -0.4 0.735
Real estate Before 0.11 0.06 20.7 0.000
After 0.11 0.11 1.0 0.501
Social and health care Before 0.09 0.14 -16.4 0.000
After 0.09 0.08 0.4 0.756
Public services Before 0.70 0.64 14.2 0.000
After 0.70 0.71 -1.0 0.447
Other services Before 0.00 0.01 -9.8 0.000
After 0.00 0.00 -0.6 0.492
Regional characteristics
Area Before 0.94 0.88 223 0.000
After 0.94 0.94 -0.6 0.587
Population densityt Before 98 89 14.2 0.000
After 98 98 0.1 0.914
Unemployed Before 14247 9959 46.8 0.000
jobseekerst After 14247 10642 39.3 0.000
Open vacanciest Before 1657 1116 39.1 0.000
After 1657 1230 30.9 0.000

Notes: In the matched sample, there are no observations for the following industries:
'construction' and 'agriculture and fishing'. t For continuous variables, the mean is for the

variable prior to taking the logarithm.
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Appendix3  Testing the proportional hazards assumption and selecting the
distribution of the survival time

The Cox (1972) model has become very popular in survival analysis. A crucial
assumption in the Cox model is that the hazards are proportional and this can
be tested, for example, by using Schoenfeld (1982) residuals. The statistical test
assesses the correlation between the Schoenfeld residuals and the rank order of
times. If the proportional hazards (PH) assumption holds for a particular
covariate, the Schoenfeld residuals for that covariate will not be related to the
survival time. The test results in Table 1 indicate that the PH assumption is
violated and that the hazards of the Cox model are not proportional.

TABLE1 Test of PH assumption in the Cox model based on Schoenfeld residuals

Withdrawn through
Time: Rank(t) PES office web service
Vacancy characteristics
Working time 0.015%** 0.017*
(10.7) (3.1)
Job duration 0.069*** 0.003
(244.2) 0.1)
Job type 0.081*** 0.029***
(335.3) 8.9)
Employer characteristics
Number of personnel (ref. 200 or more) 0.034*** -0.045***
Less than 50 (57.7) (20.9)
0.018*** 0.064***
50 to 199 (15.9) (43.1)
Employer sector 0.053*** -0.003
(138.9) 0.1)
Industries (ref. other services)
Agriculture and fishing 0.006 0.018*
(1.9) (3.3)
Manufacturing 0.025%** 0.005
(30.7) 0.3)
Construction 0.037*** 0.013
68.3) (1.9)
Wholesale and retail trade 0.001 -0.029%**
0.0 (9.3)
Transportation and storage 0.020%** 0.037%**
(20.9) (14.4)
Accommodation and food services 0.020%** 0.008
(20.5) 0.7)
Information and business services -0.014*** 0.012
(10.4) (1.6)

(continued)
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TABLE1 (continued)

Withdrawn through
Time: Rank(t) PES office web service
Real estate 0.027%** 0.019**
(36.7) (3.9)
Social and health care 0.012% 0.029***
(7.3) (8.2)
Public services 0.008* -0.016**
(34) (2.8)
Regional characteristics
Area 0.002 0.012
(5.9) (1.4)
Population density -0.031*** 0.059***
(5.9) (38.2)
Unemployed jobseekers -0.002 -0.059***
0.1) (36.2)
Open vacancies 0.003 0.063***
(0.3) (41.1)
Global test 1556.9%** 455.6%+*

Notes: For PH assumption: Hy: T = 0, i.e. there is no correlation between the Schoenfeld
residuals and rank order of times. In the test for individual covariates, the value of 7 is re-
ported and the value of chi-squared with one degree of freedom is given in parentheses. In
the global test, the value of chi-squared with 41 degrees of freedom is reported. ***, ** and *
indicate significance at the 1%, 5% and 10% levels, respectively.

Statistical criteria can be used to compare the AFT models and to assess the
need for inclusion of frailties. The nested models (e.g. Weibull, exponential and
lognormal) can be compared using the likelihood ratio (LR) test. However, the
LR test does not work with non-nested models (e.g. log-logistic). One method
for selecting between non-nested models is the Akaike information criterion test:
AIC = =2L + 2(k+ c + 1), where k is the number of covariates and c is the
number of model-specific distributional (shape) parameters (Akaike 1974).

We fit the AIC test for the AFT model with different distributions for the
survival time as well as with and without the gamma distributed random
effects. The values of the AIC test from each model are summarised in Table 2.
The Weibull distribution for the survival times appears to be the best fit (with
the smallest AIC score) for the both outcomes considered, although, there are
not much difference between the Weibull and the exponential model. We will
use Weibull model with gamma-distributed random effects when estimating
the vacancy durations.
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TABLE2  Values of AIC test for the AFT models considered with and without gamma-
distributed random effects
Distribution of random effects
None

AFT model Withdrawn through PES office Withdrawn through web service
Weibull 419,709 101,236

(-209,812***) (-50,575***)
Exponential 420,348 101,256

(-210,132***) (-50,587***)
Lognormal 424 504 101,332

(-212,209***) (-51,123***)
Log-logistic 420,718 101,259

(-210,316**)

(-50,586***)

Gamma

AFT model Withdrawn through PES office Withdrawn through web service
Weibull 419,709 101,232

(-209,812%*) (-50,572%**)
Exponential 420,292 101,234

(-210,103***) (-50,574***)
Lognormal 424 506 102,332

(-212,209%*) (-51,123%**)
Log-logistic 420,720 101,261

(-210,316**)

(-50,586***)

Notes: The AFT models include (10) selected covariates (see Table 1) together with (6) year-
ly, (11) monthly and (4) province dummies. The smallest AIC score is marked in bold. Val-
ues of log likelihoods are in parentheses. In the likelihood ratio test, *** indicate signifi-
cance at the 0.1% level.



153

SUMMARY IN FINNISH (YHTEENVETO)

Tutkimuksia teknologian ja sanktioiden vaikutuksesta tyon ja tyontekijoi-
den etsintddin Suomen tyéomarkkinoilla

Viitoskirja koostuu kolmesta empiirisestd artikkelista, jotka késittelevit seka
tyonantajien ettd tyontekijoiden etsintdkdyttdytymistd Suomen tyomarkkinoilla.
Viitoskirjan tavoitteena on arvioida tyottomyysturvaetuuksiin liittyvien sankti-
oiden toimivuutta sekd selvittdd informaatioteknologian vaikutusta rekrytoin-
tiin ja rekrytoinnin alueellisiin eroihin Suomessa. Tutkimusartikkeleita edeltdd
johdantokappale, joka esittelee lyhyesti viditoskirjan teoreettisen taustan sekd
antaa taustatietoa tyottomyysetuuden sanktioista, rekrytoinnista ja etsintdtek-
nologian kehityksestd Suomen tyomarkkinoilla viimeisen vuosikymmenen ai-
kana. Samaisessa luvussa tehdddn myos katsaus aikaisempaan kirjallisuuteen
sekd viitoskirjan tutkimusmenetelmiin, -aineistoihin ja -tuloksiin.

Luvussa 2 analysoidaan tyonetsintdd tyottomien nakokulmasta. Tutkimuk-
sessa tarkastellaan tyottomyysturvaetuuteen liittyvid sanktioita Suomessa seka
niiden vaikutusta tyollistymiseen. Tarkemmin sanottuna, onko tyollistymisen
todennikoisyys suurempi niilld tyottomilld, jotka ovat saaneet sanktion verrat-
tuna niihin ty6ttomiin, jotka eivit ole sanktiota saaneet? Tyo6ton henkilé voi
menettdd oikeutensa tyottomyysturvaetuuteen madrdajaksi eli saada sanktion,
jos hidn esimerkiksi kieltdytyy itselleen sopivasta tyostd tai tyovoimapoliittisesta
toimenpiteesta.

Tutkimuksessa hyodynnetddn julkisen tyonvilityksen rekisteriaineistoa
tyottomistd tyonhakijoista vuosilta 2003-2009, yhdistden siihen Finanssivalvon-
nan ja Kansanelakdelaitoksen tilastoja maksetuista tydttomyysturvaetuuksista.
'Timing-of-events' -mallin tulokset osoittavat, ettd sanktiot kannustavat tyotto-
mid tyollistymédan, mutta vaikutus on huomattavasti suurempi tyomarkkinatu-
kea saavilla verrattuna ansiosidonnaista ty6ttomyyspdivarahaa nauttiviin hen-
kiloihin. Tuloksia selittdd osaltaan se, ettd sanktioita annetaan huomattavasti
enemmaén tyomarkkinatukea nostaville henkildille. Osallistumistodennékoisyys
tydvoimapoliittisiin toimenpiteisiin ndyttdisi kasvavan sanktioiden myotd, mut-
ta jdlleen kerran merkitsevasti vain tyomarkkinatuen piirissd olevilla.

Luvussa 3 selvitetddn tyonantajan etsintdkdyttdytymistd Suomen tyomark-
kinoilla tarkastelemalla julkiseen tyonvilitykseen vuosina 2002-2003 ilmoitettu-
jen tyopaikkojen kestoja niiden tdyttdmiseen saakka. Erityishuomiota tutkimuk-
sessa kiinnitetddn informaatioteknologiaan ja sen rooliin rekrytoinnissa. Onko
tyopaikkojen tdyttd tehostunut verkkopalvelun kiyttoonoton jilkeen (lokakuu
2002)? Verkkopalvelulla tarkoitettaan julkisen tyonvilityksen Internet-pohjaista
palvelua, jossa tyonantaja voi tunnuksilla sisdédn kirjautuessaan ilmoittaa uusia
tyopaikkoja, ilmoittaa paikkoja tdytetyksi sekd peruuttaa niitd. Tutkimuksessa
pyritddn tuomaan esille myos alueellista ndkokulmaa, mikd on tdrked ldhesty-
mistapa Suomen kaltaisessa maassa, jossa eri alueiden tyomarkkinaolosuhteet
poikkeavat suuresti toisistaan, ja tyopaikat ja vdesto keskittyvit yhd enemmissa
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médrin muutamille kasvukeskusalueille. Artikkelissa analysoidaan, onko verk-
kopalvelulla erilainen vaikutus eri alueilla avointen tydpaikkojen tayttymiseen?

'Mixed proportional hazard' -menetelmén tulosten perusteella julkisen
tyonvilityksen verkkopalvelun kdyttoonotolla on ollut positiivisia vaikutuksia
avointen tyopaikkojen tdyttymiseen. Tyopaikkojen tdyton todenndkoisyys on
keskiméddrin hieman noussut (14%) palvelun kdyttoonoton jdlkeen. Palvelun
kaytossd ja tyopaikkojen taytossd on kuitenkin alueellisia eroja. Verkkopalvelul-
la nayttdisi olevan positiivisia vaikutuksia rekrytointiin vain kaupunkialueilla
ja muutamissa TE-keskuksissa, joissa avointen tyopaikkojen keskimddrdinen
tayttoaika on lyhentynyt.

Luvussa 4 tarkastellaan tyonantajan etsintikdyttdytymistd hieman toisen-
laisesta ndkokulmasta. Erityishuomion kohteena tutkimuksessa ovat peruutetut
tyopaikat eli paikat, jotka on vedetty pois tyomarkkinoilta ennen kuin ne on
taytetty. Tutkimuksessa selvitetddn teknologian vaikutusta tyopaikkojen pe-
ruuttamiseen sekd lyhyelld ettd pitkélld aikavélilld julkisen tyonvélityksen re-
kisteriaineistoa hyodyntden. Ensinndkin, onko tyopaikkoja peruutettu nope-
ammin kuin aikaisemmin (heti) julkisen tyonvilityksen verkkopalvelun kayt-
toonoton jdlkeen (2002-2003)? Toiseksi, onko verkkopalvelulla ollut vaikutusta
tyopaikkojen peruuttamiseen pidemmialld aikavélilld tarkasteltuna (2002-2008)?
Mallinnuksessa kéytetdan hyvaksi sekd 'difference-in-differences' - ldhestymis-
tapaa ettd 'accelerated failure time' -mallia.

Tulosten mukaan julkisen tyonvilityksen verkkopalvelun kdyttdonotolla
ei ole ollut merkittdvdd vaikutusta tyopaikkojen peruuttamiseen, silld avointen
tyopaikkojen keskimédrdinen peruuttamisaika ei ole lyhentynyt. Sekd lyhyen
ettd pitkdan aikavilin tarkastelut osoittavat, ettd tyopaikkoja poistetaan hitaam-
min verkkopalvelun kuin tydvoimatoimistojen kautta. On mahdollista, ettd
tyonantajat kokevat verkkopalvelun vain tdydentdviksi rekrytointivaihtoeh-
doksi perinteisille tyovoimatoimiston palveluille. Voi my6s olla, ettd peruutta-
misajankohta on tyonantajalle kustannusmielessd yhdentekevd, koska julkisen
verkkopalvelun kaytt6 on ilmaista.
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