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1 Introduction

Hiring the right employees is important for a firm’s success. To fill a vacancy, a firm incurs
direct costs by searching and interviewing suitable candidates, and due to their subsequent
training activities, as well as indirect costs related to the initially lower productivity of
new hires and the disruption of a firm’s production process. The costs incurred to fill a
vacancy differ according to the skill requirements for performing certain tasks, but the
vacancy costs may also depend on labor market tightness. Thus, in times when skilled
labor is scarce, a firm may have to increase its search effort to find a suitable job candidate,
or accept a lower match quality at a given level of search effort. However, hiring lower
quality workers may prolong the adaptation period, i.e., the time required for a new hire
to become fully productive, as well as demanding additional formal training, or increasing
the disruption costs due to a greater need for informal instruction by co-workers.

Empirical evidence for how firms recruit employees is still limited, largely due to data
limitations. However, in this study, based on unusually rich establishment-level data
describing a firm’s hiring behavior for middle-skilled jobs, we established 10 important
facts about hiring.

Fact 1: Filling a vacancy for a middle-skill position is expensive; it costs 16 weeks of
wage payments on average.

Fact 2: The largest costs associated with filling a vacancy are adaptation costs due to
formal training and the initial low productivity of a new hire (53%), followed by disruption
costs, i.e., the time required by other workers to instruct a new hire when they cannot
perform their own work (26%), and the search and recruitment costs incurred to fill the
position with a suitable candidate (21%).

Fact 3: Both the level and changes in the vacancy-unemployment (v/u) ratios are
positively related to hiring costs in the cross-section and over time. A one standard
deviation increase in the v/u growth rate is associated with an 11 percent increase in
average hiring costs for small firms, but we find no effects for large firms.

Fact 4: The structure of the search costs is convex, i.e., marginal search costs increase

according to the number of hires per period. However, adaptation and disruption costs



feature a non-convex cost structure.

Fact 5: On average, a firm interviews four to five candidates to fill a vacancy success-
fully.

Fact 6: On average, a firm spends 9 hours interviewing a job applicant, including the
preparation time and post-interview assessment.

Fact 7: The average adaptation period until a newly hired medium-skilled worker
reaches full productivity is four months (82 working days).

Fact 8: The average productivity loss for a new hire during the adaptation period is
29% compared with a fully productive employee in the same firm and occupation.

Fact 9: A new hire disrupts the production process for other workers in a firm due to
informal instruction activities for about 100 working hours (2.5 work weeks).

Fact 10: Hiring costs increase with the skill requirements, which are measured in hours
of workplace training during an apprenticeship program in the corresponding occupation.
A 1% increase in the occupational skill requirements was associated with a 0.8% increase
in average hiring costs.

We established these facts using Swiss administrative establishment-level survey data
for 2000, 2004, and 2009, which contained detailed information about the costs incurred by
firms to fill a vacancy. In addition, we matched industry-level vacancy and unemployment
data to our survey in order to test how changes in the labor market affected a firm’s hiring
costs.

The remainder of this article is organized as follows. Section 2 provides an overview
of the relevant literature. Section 3 describes the data used for our analysis and extensive
descriptive statistics for the components of hiring costs. Section 4 discusses the estimation
strategy. Section 5 contains the empirical analysis of the effect of labor market tightness

on hiring costs. Section 6 gives our conclusions.

2 Relevant Literature

The size and shape of labor adjustment costs play important roles in theoretical search

models of the labor market (surveyed by Eckstein and van den Berg, 2007; Rogerson et al.,



2005; Rogerson and Shimer, 2011; Yashiv, 2007). However, there is still a lack of empirical
evidence to justify the assumptions of these models.

In the absence of hiring costs, firms can instantly fill a vacancy at zero cost. However,
frictions in the labor market may result in costly hiring, as well as forgoing profits because
a vacancy may remain unfilled for some time.

To illustrate this problem, as described by Yashiv (2007), we denote the job-worker
matching function by m = m(u,v), where u is the unemployment rate and v are job
vacancies. Moreover, we denote labor market tightness, which is measured by the vacancy-
unemployment ratio v/u, by 6. The vacancy matching rate q(¢) = 7 decreases with the
number of vacancies in the labor market and increases with the number of unemployed.
By contrast, the job finding rate p(f#) = = decreases with the number of unemployed
individuals and increases with the number of vacancies. A profit-maximizing firm creates
a job provided that the expected marginal product of labor is higher than the expected
marginal labor costs. Thus, a firm creates jobs provided that the expected discounted
profits overweigh the excepted vacancy costs. Yashiv (2007) defined the value of a job J
as the marginal costs incurred to fill a vacancy (c) times the expected vacancy duration

(ﬁ), as follows.

J=c—— (1)

Therefore, at equilibrium, the value of the marginal job must increase with the hiring
costs and the expected duration of the vacancy. Put differently, a job that only creates
a small profit for a firm at low hiring costs and vacancy durations may no longer be
profitable if the hiring costs increase substantially. Thus, it is important to understand
the magnitude and determinants of the hiring costs parameter c.

Search and matching models often focus on a firm’s and a worker’s costs for finding
each other, i.e., the required search effort for firms to advertise a vacancy and the effort of
an individual worker to find that vacancy, but a firm’s total costs incurred to fill a vacancy
also include training costs and indirect costs related to the initially lower productivity of

new hires and costs incurred when new hires disrupt the work of other employees in a



firm.
Thus, in the following, we refer to search costs as the costs incurred until a successful
match is accomplished, and we refer to hiring costs as the total costs incurred to fill a

vacancy, including the costs that arise after a new hire signs a contract with the firm.!

2.1 Labor market tightness and hiring costs

As first shown by van Ours and Ridder (1991, 1992) based on Dutch data, a firm’s va-
cancy duration, i.e., the average time required to fill a vacancy, varies with the business
cycle. Furthermore, they showed that the vacancy duration also varies with the educa-
tional requirements of the job, i.e., the vacancy duration is longer for higher educational
requirements. Moreover, they found that firms search non-sequentially, i.e., they choose
the most suitable candidate from a pool of applicants, rather than evaluating each candi-
date separately. Finally, van Ours and Ridder (1993) showed that Dutch employers spend
much more time selecting rather than searching for employees, and Abbring and van Ours
(1994) found that firms search more intensively when the labor market is tight, but they
detected no effects of labor market tightness on the selection period.?

More recently, Davis et al. (2012) discussed the importance of the recruitment inten-
sity for explaining key outcomes in the labor market. They reported differences in a
firm’s recruitment intensity during and after the recent Great Recession. Davis et al.
(2012) showed that the performance of searching and matching models could be improved
greatly if firms can choose their recruitment intensity as well as adjusting the number of
vacancies. However, they emphasize that there is a lack of direct empirical data about
the recruitment intensity (Davis et al., 2012, p. 588): “...this paper points to an important
role for recruiting intensity in the cyclical relationship among hires, vacancies, and unem-
ployment. Data limitations, however, require an indirect approach to the measurement of
recruiting intensity per vacancy. There is a need to develop data that support more direct

measures.” Thus, they suggested that the standard search models need to be extended

!Thus, our definition of hiring costs is similar to that of Silva and Toledo (2009), although they also
considered separation costs in their definition of post-match labor turnover costs, which is a cost factor
that we exclude due to a lack of empirical data.

2For a more detailed review of the development of employer search, see Oyer and Schaefer (2011).



according to a firm’s recruitment intensity. In our first contribution, we empirically tested
whether a firm’s recruitment intensity changed in response to labor market tightness (i.e.,
the within-industry vacancy-unemployment ratio).

Rogerson and Shimer (2011) made a similar point (p.652): “Unfortunately we are un-
aware of any time series showing the number of workers (or hours of work) devoted to
recruiting, and so the choice of f [the functional form] is somewhat arbitrary.” To cali-
brate their search model, they relied on estimates from Hagedorn and Manovskii (2008)
and Silva and Toledo (2009). However, Hagedorn and Manovskii (2008) relied on cross-
sectional evidence from Barron et al. (1997), who analyzed US firms between 1980 and
1993. The evidence in Barron et al. (1997) points toward small search costs (about 11
percent of the weekly pay), but other studies provide evidence for much higher search
costs (e.g., Blatter et al. 2012 found that the average search costs were 369 percent of
the weekly pay for skilled workers in Switzerland, whereas Muehlemann and Pfeifer 2015
reported a corresponding proportion of 277 percent for Germany). Moreover, hiring costs
include search costs, but they also include costs for initial formal (and informal) training
and indirect costs for lost productivity until a new hire reaches full productivity. Thus,
after accounting for adaptation costs, the average hiring costs incurred to fill a vacancy are
about one quarter of the yearly wage payments in Switzerland and Germany (Blatter et al.
2012, Muehlemann and Pfeifer 2015).3 Silva and Toledo (2009) used existing survey in-
formation about postmatch labor turnover costs for the USA (Barron et al., 1997, Bishop,
1996, Dolfin, 2006), which accounted for workers not being fully productive initially. They
found that accounting for such costs substantially improved the performance of their cal-
ibrated model. However, to our knowledge, no survey information is available that allows
the identification of the effects of changes in labor market tightness (e.g., changes in the
vacancy-unemployment ratio) on a firm’s total hiring costs.

In addition, Stadin (2012) found that the local labor market conditions in Sweden
significantly affected the probability of firms filling a vacancy, thereby affecting the hir-

ing costs if longer vacancy durations are associated with increased expenditure on job

3Hagedorn and Manovskii (2008) allowed for wage costs of recruitment personnel to fluctuate over the
business cycle, but they did not allow for changes in a firm’s recruitment intensity (Davis et al. 2012).



advertisements and unsuccessful (and costly) interviews with job applicants. Moreover,
Moscarini and Postel-Vinay (2012) and Moscarini and Postel-Vinay (2013) showed that
the effects of the business cycle differ by firm size because large firms create significantly
more jobs during an economic expansion than small firms. Thus, they argued that small
firms may find it more difficult to hire during an economic upturn because large firms are
more attractive to active job seekers due to higher pay as well as providing more stable
working conditions, but large firms may also actively poach employees from small firms.
Our study makes two main contributions. First, we obtained detailed empirical infor-
mation about the various costs of filling a vacancy, including search, selection, and formal
as well as informal training. Second, we investigated how the different cost components

associated with filling a vacancy varied with labor market tightness.

2.2 Economies or diseconomies of scale in recruitment

Many macroeconomic models assume a specific form of labor adjustment costs with respect
to the number of hires, so that models fit the aggregate data (Yashiv, 2007). However,
there is still an ongoing debate about the shape of these adjustment costs (i.e., whether
they are linear, piece-wise linear, convex, or non-convex). Typically, observing firms hiring
many workers at once is interpreted as indicating the existence of economies of scale in
recruitment, whereas the opposite implies diseconomies of scales. Much of the evidence
related to worker flows indicates that there are economies of scale in recruitment because
firms seem to group hire.* More recently, Cooper and Willis (2009) highlighted the impor-
tance of disruption costs, i.e., new hires disrupting a firm’s production process during the
adaptation period. They found that non-convex disruption costs at the firm level provided
the best explanation of the aggregate fluctuations.

In addition to investigating workers flows to infer hiring costs indirectly, a small but
growing number of studies have analyzed direct empirical evidence related to hiring costs.
Manning (2011) showed that hiring costs with a convex structure imply that a labor

market is monopsonistic. Direct evidence of hiring costs points towards a convex cost

“The early studies of the shape of labor adjustment costs based on observing worker flows were surveyed
by Hamermesh and Pfann (1996).



structure in Germany (Muehlemann and Pfeifer 2015), Switzerland (Blatter et al. 2012),
the UK (Manning 2006), and the USA (Dube et al. 2010), as well as linear adjustment
costs in France (Kramarz and Michaud 2010). In our study, we investigated individual

cost components to test whether they had different cost structures.

3 Data and descriptive statistics

To analyze the influence of labor market tightness on a firm’s hiring costs, we used three
waves (2000, 2004, and 2009) of administrative and representative Swiss establishment-
level survey data, which included comprehensive information about the hiring costs and
strategies of firms. All three surveys were performed by the Centre for Research in Eco-
nomics of Education at the University of Bern and the Swiss Federal Statistical Office.”

The Federal Statistical office sent a paper-based questionnaire to a sample of selected
firms by regular mail.® A firm’s management (in small firms) or human resources depart-
ment (in larger firms) supplied information about hiring costs for a specific occupation,
which was assigned randomly by the Statistical Office. The data corresponded to occu-
pations that require a vocational qualification at the upper secondary level, which is the
most common education pathway in Switzerland and it represents about two-thirds of the
Swiss workforce.

Our pooled data set comprised 8,874 firms (2,360 in 2000, 2,567 in 2004, and 3,947 in
2009), which hired at least one worker in the three previous years of the survey.” Firms
provided detailed information about their hiring activities, particularly search costs (costs
for job postings, costs for external placement agencies/headhunters, and time spent con-
ducting interviews), adaptation costs (training costs and reduced productivity for new

hires), and disruption costs.® Furthermore, we matched industry-level vacancy and unem-

5The surveys were originally performed to estimate the expenditure of firms on vocational education
and training in Switzerland.

5To account for stratified sampling, the results employed in this study were weighted by sampling
weights. For more details of the sample design and calculation of the weights, see Renfer (2002); Potterat
(2003, 2006, 2011).

"That is, 1998, 1999, and 2000 for the survey in 2000; 2002, 2003, and 2004 for the survey in 2004 and
2007, 2008, and 2009 for the survey in 2009.

8Disruption costs were only available for the 2009 survey.



ployment data provided by the Swiss State Secretariat for Economic Affairs to our data

set, which allowed us to generate our measure of labor market tightness.

3.1 Descriptive statistics

Table 1 shows the hiring cost components for small establishments with less than 50
employees and large establishments with 50 or more employees. Table 1 shows that large
firms spent more on job postings. Both small and large firms interviewed four to five
candidates per vacancy. On average, large firms spent about 11 hours selecting a candidate
(including preparation time and post-interview assessment), compared with an average of 8
hours by small firms. New hires required some adaptation time to become fully productive
within the working process, where the average period was 82 working days (or about 17
weeks) for both small and large firms. The average decline in productivity during this
adaptation period was about 29 percent, but the productivity losses were significantly
higher in large firms than small firms.

Table 2 shows the components of hiring costs and the vacancy-unemployment ratio
(v/u), as well as the v/u growth rate, by industry. We found that there was significant
variation in search costs (s;) across sectors, which ranged from less than 500 Swiss francs
in the food and beverage industry to almost 3000 Swiss francs for firms that manufactured
machinery, a sector that typically has rather high skill requirements. The average number
of candidates interviewed (j;) was three to five candidates across industries. The average
interview time (h!) was between 7 and 13 hours, which tended to be higher in industries
with high job advertising expenditures. Similarly, we found that firms in these sectors also
spent more resources on external advisors or headhunters (e;). The same pattern held for
the different components of adaptation costs, i.e., adaptation time (df), productivity loss
(pi), training duration (d}) and training costs (ct). Moreover, the disruption time (h¢) was
higher in industries with high search and adaptation costs, thereby indicating a rather

strong correlation between the different cost components.
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Moreover, Table 2 shows that industries with a high vacancy-unemployment growth
(top quartile) tended to pay above average wages, they spent more resources on job post-
ings, and they had above average productivity losses due to new hires during the adapta-
tion period.

Table 3 shows that there were substantial differences between large firms with more
than 50 employees and small firms with less than 50 employees within these industries.
The costs for job postings did not differ significantly between the top and bottom quartiles
for large firms, but small firms spent significantly more on job postings when the labor
market was tight in their own sector. Similarly, labor market tightness affected the number
of applicants interviewed, the duration of the adaptation period, and the productivity
losses only in small firms. Furthermore, small firms in industries with a high vacancy-
unemployment growth spent more resources on external training, but there were no effects
in large firms. Finally, employees in small firms in the top quartile spent more time
providing informal training to new hires compared with firms in the bottom quartile,

whereas we did not find these differences in large firms.

3.2 A model of hiring costs

The comprehensive information about the components of hiring costs presented in the
previous section allowed us to compute the hiring costs C; for each firm ¢ in 2009. The
hiring costs comprise three components: search costs s;, adaptation costs a;, and disrup-
tion costs d;.? Search costs comprise all of the costs that an establishment incurs until
a contract is signed. Adaptation costs a; reflect the reduced productivity of a new hire
during the adaptation period ¢, and disruption costs d; arise when workers within a firm
are disrupted from performing their productive work when introducing the new hires to

the production process. Thus, hiring costs are defined as follows.

Ci=s;+a;+d, (2)

9We only obtained disruption costs from the 2009 survey.
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Table 3: v/u-ratio growth quartiles, by firm size

Small firms

1st quartile

4th quartile

Mean Std. dev. Mean Std. dev.
Number of hires 2.64 2.08 2.85 2.23
Number of skilled workers 5.67 5.11 6.18 5.46
Costs of job postings 587.01 1,023.33 1,731.52  2,637.82
Number of applicants interviewed per vacancy 3.52 2.25 4.46 2.37
Time for job interviews in hours 6.53 7.76 8.69 8.83
Personnel costs for interviews 1,313.99  1,865.08 2,534.54  3,017.48
Costs for external advisors/headhunters 264.75  1,361.68 967.86  3,239.58
Duration of adaptation period in days 71.25 61.81 87.12 62.30
Average decline in productivity (in %) 23.95 14.47 31.13 14.86
Training courses in days 1.46 2.64 2.08 3.51
Direct training costs 213.33  1,234.71 604.50  1,961.83
Weekly wage payments for skilled workers 1,266.64 261.66 1,415.86 279.52
Disruption time in hours 67.53 70.36 105.20 79.47
Observations 641 773

Large firms

1st quartile

4th quartile

Mean Std. dev. Mean Std. dev.
Number of hires 5.47 12.43 15.36 56.80
Number of skilled workers 16.25 30.38 55.92 130.43
Costs of job postings 1,419.07  2,386.83 2,005.51  2,414.53
Number of applicants interviewed per vacancy 5.25 3.06 4.61 2.46
Time for job interviews in hours 11.77 9.91 11.99 10.64
Personnel costs for interviews 4871.09 6,415.02 3,765.24  4,512.29
Costs for external advisors/headhunters 843.43  3,088.15 2,276.97  4,939.44
Duration of adaptation period in days 81.38 55.79 87.79 58.09
Average decline in productivity (in %) 31.60 13.78 30.80 14.35
Training courses in days 3.75 3.85 2.49 2.81
Direct training costs 1,605.20  2,450.35 722.08 1873.97
Weekly wage payments for skilled workers 1,421.42 216.11 1,491.99 330.31
Disruption time in hours 104.29 72.46 112.50 82.49
Observations 409 333

Note: All of the costs are in Swiss francs (CHF). Small firms had <50 employees. Large firms

had 50+ employees.
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Search costs can be written as:
si = vi + jic; + e, (3)

where v; are the costs for posting a vacancy, j; denotes the number of interviewed
applicants per vacancy who are invited for a job interview, and cﬁ is the cost for a single
interview (time spent on the interview multiplied by wages). Finally, e; are the costs for
external placement agencies or headhunters.

Newly hired workers need some time to reach full productivity, and thus firms incur

adaptation costs. These costs can be written as:
a; = d?(l — pi)wi + dl;f’wi + Cﬁ (4)

where df represents the days that the newly hired worker is less productive than an
average skilled worker within a firm, p; is the relative productivity of the newly hired
worker compared with an experienced skilled worker in a firm, and w; denotes the skilled
worker’s wage. Some firms train workers via external courses during the adaptation period.
These courses have direct training costs ¢! and costs due to the absence of workers from the
workplace, where d! is the number of days that the newly hired worker is absent because
of external training.

The third component of the hiring costs are disruption costs d;, which are associated
with new hires disrupting workers within the firm during the adaptation period. Workers
within a firm might be included in the adaptation process for the new hires, where they
provide the newly hired workers with relevant information about the production process.

Disruption costs can be written as:

d; = hiw; (5)

where d;i denotes how many hours all of the workers in a firm provide informal training
to new hires (and thus they cannot perform their regular tasks) and w; denotes the wage.

Disruption costs were only available for the 2009 survey, so when we analyzed the hiring
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costs across time, we could only investigate the search and adaption costs.

Table 4: Descriptive statistics 2009

All firms
Mean Std. dev.  Min Max Share
Search costs (s;) 4,391.06 6,244.29  20.00 111,845.95 21,1%
Adaptation costs (a;) 11,068.68 12,338.48 171.72 155,265.89 53,4%
Disruption costs (d;) 5,284.55  4,711.73 0.00 44,343.89 25,5%
Hiring costs (C;) 20,744.29 17,697.46 454.56 186,262.72 100%
Observations 3,947

Small firms (<50 employees)  Large firms (50+ employees)
Mean Std. dev.  Share Mean Std. dev. Share

Search costs (s;) 3,735.01  5,442.29 199%  7,131.86 8,299.75  24.7%
Adaptation costs (a;) 10,021.61 11,928.54 53,3%  15,443.01 13,047.56 53,5%
Disruption costs (d;)  5,043.46  4,619.01 26,8%  6,291.74 4,957.92  21.8%
Hiring costs (C;) 18,800.08 16,910.77 100%  28,866.61 18,587.24 100%
Observations 2,656 1,291

Note: All costs in Swiss francs (CHF)

Table 4 shows that during 2009, small firms in Switzerland had average hiring costs
of 18,800 Swiss Francs (CHF)! whereas large firms incurred costs of about 28,900 CHF,
although with considerable variation between firms. The maximum hiring costs were above
186,000 CHF although the hiring costs were virtually zero for some firms. On average, 53
percent of the hiring costs were adaptation costs, which were incurred mainly due to the
initial low productivity of new hires. Search costs accounted for 21 percent (20 percent
for small firms and 25 percent for large firms) of the hiring costs, which mainly comprised
personnel costs for interviews and costs for job postings. The remaining 26 percent (27

percent for small and 22 percent for large firms) of hiring costs were attributable to new

1011 2009, 1 CHF was roughly equal to 1 USD.
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hires disrupting the production process because they required informal training from other

workers who were unable to perform their regular tasks (average of about 99 hours per

new hire).1!

Figure 1: Hiring costs and skill requirements (measured in hours of workplace training
during an apprenticeship) by occupation
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Hiring costs also increased according to the skill requirements for an occupation. We
used information regarding the average workplace training volume at the occupation-
level for apprenticeship programs as a proxy for each occupation’s skill requirements.
Depending on the training occupation, the average volume of workplace instruction time
ranged from 360 to 1120 hours per apprentice. Figure 1 shows that there was a significant
positive association between hiring costs and skill requirements at the occupational level.
Based on bivariate regression, we estimated the hiring cost elasticity with respect to skill
requirements as 0.8, i.e., a 1% increase in skill requirements was associated with a 0.8%
12

increase in the average hiring costs, thereby implying high economic significance.

We used the vacancy-unemployment (v/u) ratio as a measure of labor market tightness.

"Table Al in the Appendix shows descriptive statistics regarding the components of the search costs
and adaptation costs for the 2000 and 2004 surveys. When we compared surveys across time, we used the
costs from 2000.

120ur results agree with an earlier study by Barron et al. (1985), who found that firms spent more time
searching for qualified applicants when the training requirements were high.
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Figure 2: Availability of skilled labor on the labor market
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Figure 2 shows the v/u ratio, a subjective measure of a firm’s difficulties finding skilled
labor, and GDP growth.'® In 2000, about 50 percent of the firms reported difficulties
finding skilled workers in the external labor market. However, in 2004, the economic
downturn after the recession at the beginning of the new millennium still affected the
labor market, and thus firms had less difficulty finding suitable skilled workers in our
second observation period (2002-2004). In 2009, Switzerland had yet another economic
downturn as a result of the financial crisis. However, the Swiss economy remained relatively
strong compared with other countries and the GDP growth in the previous years produced
a rather tight labor market for the period 2007-2009, which was the last period during
which we observed firms recruiting new employees.

The main question that we next addressed in this study was the extent to which labor
market tightness influenced a firm’s hiring costs and whether there were heterogeneous
effects across hiring costs components. We answered this question based on the variation

in the conditions of the labor market.

'3GDP change compared with the previous year. Source: http://www.seco.admin.ch/themen/00374
/00456/00458 /index.html?lang=de, 20.11.2013
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4 Estimation strategy

We investigated the association between changes in labor market tightness and hiring
costs. Thus, we analyzed the association between the growth in the within-industry v/u
ratio and a firm’s observed hiring costs for a particular occupation.'* We observed a firm’s

hiring behavior over a three-year period, so we defined the growth rate of the v/u ratio

as (vs/us)ei—1 = [(vs/us); — (vs/us), 1]/ (vs/us);_,, where ¢ corresponds to the three-year
period from 2007 to 2009 and ¢t — 1 to the three-year period from 2001 to 2004. Moreover,
mt corresponds to the average v/u ratio in period ¢ and industry s.

To infer the structure of hiring costs, like Manning (2011) we assumed that a firm’s
total hiring costs C' had the form C' = HP®. The advantage of this specification is that
it allows for both economies and diseconomies of scale during recruitment. A value of
£ > 1 implies diseconomies of scale, whereas there are economies of scale if § < 1. In our
estimations, we added further control variables for firm size and wages because the hiring
method might differ between small and large firms, while high-wage firms could be more
attractive to job-seekers.

Marginal hiring costs are given by g—IC{ = BHP~1. Our estimates were based on the
average hiring costs per vacancy, i.e., the ratio of total hiring costs and the number of
hires H, % = HP~'. Thus, as noted in Manning (2011), g—g = B%, which allowed us
to identify B by regressing the average hiring costs per vacancy on the number of hires
during the period of interest.

Thus, we estimated the following regression:

InC; = )\‘FOZ(US/Us)t,t—l +(ﬂ— 1) lnHi+X{9+5,~, (6)

where o denotes the effect of labor market tightness on hiring costs and 3 is the effect
of the number of hires in the preceding three years on the total hiring costs. Moreover,

X; includes a firm’s characteristics, particularly the firm size, number of skilled employees

14%We also performed regressions using the level of the v /u ratio, which obtained significant and qual-
itatively similar results. However, the level of vacancies and unemployment could have been affected by
other unobserved (structural) factors within industries, so we focused our analysis on the growth rate of
the v/u ratio.
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in the chosen occupation, wage of skilled workers, occupation, region, and the year of
observation.

As a robustness check, we also estimated a panel based on the aggregated average
hiring costs within sectors (s) by using fixed effects to account for heterogeneity at the
sector level:

In Cst = Ko t+ ,U/(Us/us)t + TWst + Vs, (7)

where w,; is the average wage in sector s.'°

5 Results

The results are presented as follows. First, we present the estimates obtained for the 2009
sample using the most complete definition of hiring costs, which also included disruption
costs as a cost component that was not included in the 2000 and 2004 surveys. We provide
separate results for total hiring, search, adaptation, and disruption costs, as well as for
individual cost parameters. Second, we present the changes in aggregate hiring costs within
sectors and how they were affected by changing labor market conditions over time. We
provide separate results for firms with more (less) than 50 employees because we expected
that the effects of labor market tightness on hiring costs would differ according to firm
size (Moscarini and Postel-Vinay, 2012, 2013). Moreover, human resources departments
were prevalent in most firms with more than 50 employees, and thus these firms were able

to exploit economies of scale by frequently hiring new employees.

5.1 Hiring costs and the vacancy-unemployment rate

The results in Table 5 show the effects of the v/u growth rate during 2007-2009 relative to
2002-2004, and we also estimated separate effects for changes in the growth of unemploy-
ment and vacancies.!® For small firms, the effects of the v/u growth rate were positive

and statistically significant throughout the different model specifications. Similarly, as

15Industries were weighted according to the number of firms within industry.

We also performed regressions using the level of the v/u rate and we found statistically significant
effects. However, a number of unobserved factors could be correlated with the level of vacancies and
unemployment in a particular industry, so we do not report these results.
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expected, we found a negative and significant effect for unemployment growth, and a posi-
tive effect for vacancy growth when we used each of these variables in separate regressions
(models 4 and 5).

In our preferred specifications (models 5 and 10), we controlled for state-fixed effects
and wages. For small firms, we found that a one standard deviation increase in the v/u
growth rate (which corresponds to 0.68) was associated with an 11 percent increase in the

17

average costs incurred to fill a vacancy.”’ However, we found no statistically significant

effects for large firms with more than 50 employees.'®

The association between hiring costs and the labor market tightness may have a number
of explanations, so we also analyzed the different subcomponents of the hiring costs. Table
6 provides estimates for the components of search costs for small (models 1-4) and large
(models 5-8) firms. For small firms, a one standard deviation increase in the v/u growth
rate increased the overall search costs by 15 percent (model 1).19 This effect can be
attributed primarily to higher expenditures on advertisement costs (i.e., to fill a vacancy,

a one standard deviation increase in the v/u growth rate was associated with a 29.3 percent

increase in the average expenditure for job postings).

1"We also estimated this regression using an alternative variable for labor market tightness, i.e., a
subjective indicator variable that indicated whether a firm had difficulties finding suitable skilled labor.
The effect size of this variable was 21 percent and the results are available upon request.

18We also estimated a model with an interaction term for skilled worker wage and the v/u growth rate,
but the coefficient of the interaction term was not statistically significant. However, we found that an
increase in the v/u growth rate was positively associated with the skilled worker wage, but only for small
firms with less than 50 employees (Table A4). Thus, a tight labor market also placed an upward pressure
on wages, but our results suggested that a tight labor market, conditional on wages, increased hiring costs
for small firms. However, the coefficient for wages in the hiring costs regressions did not have a strictly
causal interpretation.

19These findings agree with the results reported by Russo et al. (2000) who showed that Dutch employers
used more advertising as a recruitment channel when labor markets were tight.

19



suo1pednodo T pue SUoISal gz I0J PI[OIIU0D dIom ()]—/, PUR G—g SUWN|O)) "SULIY 93Ie[ I0] oI ()T—9 S[OPOW pUe SULIY [[eUIS
10 91@ G—T S[OPOIN "T0'0>d 4yy ‘C0°0>d 4y ‘T'0>d , "sosoyjuered Ul UMOYS oI SIOLIO pIepuUR)s 1SNQOY ) U :o[qenrea juepuedo(] 910N

0Z¥°0 L2€°0 920 92€'0 92000 SIE0 AT €ee0 192°0 9%90°0 &
62T 1621 62T 1621 1621 969¢ 969¢ 969¢ 969¢ 9597 SUOTYRATIS( ()
(geT'1)  (691T°0)  (891T°0)  (L9T°0)  (L&T'0)  (928°0) (L1600) (0680°0) (0160°0) (82€0°0)
888°0-  4xx6LG 6  4x%G99°6 4541996 4540007  6EF0 459606  5x4EFT6  xxx9€0'6  5x+SCT6 JueISuo))
(¢£900)  (1%20°0)  (LF20°0)  (9%20°0)
GTE00 961070 16100  S120°0 soafordure +(0T1
(9250°0)  (c0%00)  (6870°0)  (00S0°0)
wxCTT°0  554G6T°0  45408T°0  £44102°0 soafordud 6301
(£9T°0) (LTT°0)
Fxx6TFT +x%x8CT T (Appeom) oSem uj
(98€00)  (8¢¥0°0) (61¥0°0) (SF¥0°0) (¢1e00) (1280°0)  (91€0°0)  (81€0°0) soofordurd
¥€200°0  91€0°0 692070 19€0°0 #T1GG0°0  +x88L0°0  44CFLO0  %%8€L0°0 PO Jo Ioquuny Uuf
(86£0°0) (29¥0°0) (FLF0O0) (8L70°0) (ote0'0)  (0z€0'0)  (gzeo0)  (L1€0°0)
2e10°0-  88V0'0-  TIS0°0-  GZS00- ¢910°0-  TLI0°0-  09900°0-  6L10°0- S9a17 Jo Iaquiny uj
(08T1°0) (921°0)
91T°0- +xx18€°0" 1=#m
(8190°0) (10%0°0)
70L0°0- +xxG1T°0 -7,
(0g¥0°0) (0270°0)  (282000) (¥5£0°0) (19€0°0)  (£££0°0)
9€€0°0- 0Z70°0-  €090°0  %%xC91°0 w4xE6T°0  444CTE 0 1=#¥(n/a)
(01) (6) (8) (L) (9) (g) (%) (€) (2) (1)

(seafordme +(g) suLiy o3re]

(seokorduws ()G>) suly [rewg

§9S00 SULITY PUR SSOUIYSI) JO35IRUWL I0QRT :G 9[QR],

20



Moreover, the number of applicants interviewed per vacancy was positively associated
with v/u growth, thereby indicating that small firms invited more candidates during pe-
riods with a tight labor market. However, for large firms, the effect of the v/u growth
rate on search costs was not statistically significant (model 5, Table 6), although the point
estimate remained positive. However, large firms were more likely to make use of external
placement agencies and headhunters during a tight labor market, thereby indicating that
firms poached workers from other firms when workers were otherwise not available (model
9).

Nonetheless, we found a marginally significant effect of the v/u growth rate on the
average interview time (models 3 and 8), thereby indicating that large and small firms
spent more time evaluating job applicants when there was a tight labor market. Moreover,
we found that the number of per-period hires significantly increased the search costs for
both small and large firms, which were primarily due to higher costs for job postings and
more applicants interviewed per vacancy. Thus, our results imply that search costs are
convex, i.e., the marginal costs increased with the number of hires.

However, although large firms spent more on job advertisements, we found a negative
association between the number of skilled employees and interview time, which indicates
that large firms could conduct interviews more efficiently, conditional on the number of
hires (Table 6, model 8).

Table 7 shows the results for the components of adaptation costs in small (models 1-5)
and large (models 6-10) firms. For small firms, a one standard deviation increase in the
v/u growth rate was associated with an 11 percent increase in the average adaptation costs
(model 1). We found that there was a positive association between the v/u growth rate
and the productivity losses, where a one standard deviation increase in the v/u growth
rate increased the productivity losses in small firms by 4.2 percent. Furthermore, a one
standard deviation increase in the v/u growth rate increased the adaptation time by 6.4
percent for small firms. These results suggest that small firms hire new employees with

lower ability, and thus they require a longer adaptation period.
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For the number of hires per period by small firms, we found a negative association
between hires and adaptation costs. By contrast, we found that firms with a large number
of skilled workers in the hiring occupation had a longer adaptation period. Thus, the
results showed that it was important to distinguish between firm size, the number of
employees in the hiring occupation, and the number of hires because we found evidence
for opposing effects.

Moreover, in small firms, we found a positive association between wages and adaptation
costs, mainly because of a longer adaptation period and higher costs for formal training
in high-wage firms. These results suggest that high-wage firms may have higher skill
requirements compared with low-wage firms, even within a specific occupation.

For large firms, we found no significant association between labor market tightness and
adaptation costs (Table 7, models 6-10). Similarly, in terms of the number of hires and
the number of skilled employees in the hiring occupations, we found no effect on overall
adaptation costs. However, as shown for small firms, wages were positively associated
with adaptation time and formal training costs, and thus adaptation costs. Moreover,
the training duration and productivity losses during the adaptation period increased with
wages, thereby indicating that high-wage firms had higher skill requirements, even when

controlling for firm size.
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Table 8 provides estimates for the components of disruption costs for small (models
1-4) and large (models 5-8) firms. The disruption costs were associated positively with
the tightness of the labor market because a one standard deviation increase in the v/u
growth rate led to a 12 percent increase in disruption costs for small firms (Table 8, model
2). Thus, our findings suggest that although small firms spent more on search costs when
the labor market was tight, they recruited hires with a lower match quality, as suggested
by increased adaptation and disruption costs.

Finally, wages affected the disruption costs in two ways: first, a firm’s wage level was
positively associated with the disruption time (model 4); and second, an hour of disruption
time was valued at a higher price by high-wage firms; thus, a 1 percent increase in the wage
level was associated with a 1.05 percent increase in disruption costs for small firms (model
2) and a 1.34 percent increase in disruption costs for large firms (model 6). Moreover,
disruption costs were non-convex in the number of hires, which agrees with the results

reported by Cooper and Willis (2009).

5.2 Panel analysis

As a robustness check, we performed a fixed-effects panel regression analysis for average
hiring costs across industries in 2000, 2004, and 2009. Moreover, we conducted a fixed-
effects panel regression analysis for a non-random sample of firms from the 2004 and 2009
surveys.

We performed a fixed-effects panel regression analysis for the average hiring costs at the
industry-level during 2000, 2004, and 2009. We had the search and adaptation costs but
not the disruption costs for 2000 and 2004, so we only analyzed the former two components
of the hiring costs in a panel setting.

We found that the v/u ratio was positively associated with search costs, but not with
adaptation costs (Table 9). The advantage of running industry-level regressions is that our
full data set could be used for all survey periods while considering industry-fixed effects
and the wage levels of skilled workers. After controlling for the average skilled worker
wage, a one standard deviation increase in the v/u ratio was associated with a 9.5 percent

increase in within-sector average search costs.
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Table 9: Panel estimates by sectors (2000, 2004, 2009)

In(sst + ast) In(sse + ast) In s In s Inag Inag
(vs/us)t 0.0684*** 0.0499* 0.116***  0.0956***  0.0482 0.0303
(0.0222) (0.0274) (0.0333) (0.0320) (0.0294)  (0.0356)
In wg 1.855%** 2.053** 1.792%**
(0.547) (0.857) (0.486)
Constant 0.426%** -3.720 8.107*** -6.439 9.107*** -3.589
(0.0272) (3.873) (0.0409) (6.074) (0.0361) (3.434)
Observations 57 57 57 57 57 57
R? 0.106 0.266 0.142 0.234 0.0579 0.222
F-statistic 9.537 10.61 12.17 10.70 2.690 9.140

Note: Fixed effects estimates. Standard errors are shown in parentheses. Weighted
for industry size. * p < 0.10, ** p < 0.05, *** p < 0.01

The panel results in Tables A2 and A3 for the firms surveyed in 2004 and 2009 con-
firm the positive association found in the cross-section between the v/u ratio and search
costs for small firms. In particular, we showed that a small firm increased advertisement
expenditure and was more likely to use external placement agencies to find skilled work-
ers during periods with a tight labor market. However, although we found a positive
association between labor market tightness and adaptation costs for small firms in the
cross-section (mainly because of increased productivity losses), there was no significant
association in the panel analysis. Thus, unobserved firm-specific effects may have driven
our results in the cross-section. However, other parameters such as training duration and
training costs obtained similar results compared to the cross-sectional analysis. For large
firms, we found a negative association between the v/u ratio and the productivity losses
associated with the adaptation period, which may have been attributable to a firm want-
ing to integrate new hires as quickly as possible into their production process and possibly

postponing non-essential training activities.
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6 Conclusions

In this study, we established empirical facts related to the hiring of skilled workers. We
found that the average cost incurred to fill a vacancy for a skilled worker was about 16
weeks of wage payments. The search costs only accounted for 21 percent of the costs
incurred to fill a vacancy and most of a firm’s hiring expenses occurred after the signing
of a contract. Adaptation costs (i.e., training costs and the initially low productivity of a
new hire) accounted for 53 percent and disruption costs (i.e., productivity losses because
other workers could not perform their regular tasks while providing informal training to
new hires) accounted for 26 percent of the total hiring costs.

We also showed that hiring costs were associated with labor market tightness, which
was measured by the within-industry growth rate of the vacancy-unemployment ratio
(v/u). For firms with less than 50 employees, we found that a one standard deviation
increase in the v/u growth rate led to an 11 percent increase in average hiring costs, which
is an economically substantial effect. In the cross-section, we showed that labor market
tightness affected all of the components of hiring costs (search, adaptation, and disruption
costs) in small firms, but there were no significant effects for large firms. Using panel
estimates for a non-random sample of firms for search costs, the results are in line with
our cross-sectional results for search costs. However, we found mixed evidence in terms of
the adaptation costs.

Moreover, we showed that the structure of the hiring costs with respect to the number
of hires differs across individual cost components. We found that search costs are convex
in the number of hires for small and large firms, whereas the adaptation and disruption
costs have a non-convex cost structure.

Our results provide a better understanding of the hiring costs in different countries.
Most previous empirical studies have not provided a complete picture of hiring costs
because of their small sample sizes or missing cost components. Depending on the relative
importance of each component of the hiring costs, the underlying data sample (i.e., small
or large firms, establishment level or firm level, and recession or boom period) may at least

partly drive the results of a particular empirical study. The costs incurred to fill a vacancy
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differ according to the skill requirements of an occupation, the firm’s size, business cycle,
and firm-specific factors, so future research should focus on analyzing the components of

hiring costs based on a large-scale panel data set.
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A Tables

Table Al: Descriptive statistics for 2000 and 2004

2000 2004
Variable Mean  Std. dev. Mean Std. dev.
Number of new hires 3.06 5.82 2.90 6.45
Number of skilled workers 7.15 27.33 6.64 25.45
Costs of job postings 1,361.36  2,166.94 939.92 1,455.35
Number of applicants interviewed per vacancy 4.29 2.91 5.31 3.64
Time for job interviews in hours 6.33 6.83 9.83 10.40
Personnel costs for interviews 1,512.49 2,210.85 2,877.24  5,524.04
Costs for external advisors/headhunters 872.52  2,685.15 565.90 2,399.18
Search costs (s;) 3,746.36  5,206.42  4,383.06  6,723.68
Duration of adaptation period in days 79.02 68.00 79.25 53.76
Average decline in productivity (1-p) (in %) 27.20 13.74 30.51 12.66
Training courses in days 1.85 4.47 1.22 3.35
Direct training costs 669.60 2,069.18 426.44 1,606.59
Weekly wage payments for skilled workers 1,209.75  276.43 1,258.61 204.18
Adaptation costs 9,850.88 12,576.15 10,067.38  9,600.54
Observations 2,360 2,567

Note: All costs are in Swiss francs (CHF) based on the prices 2000. In 2000, one CHF was
roughly equal to 0.6 USD.
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Table A4: Labor market environment and wages of skilled workers

Dep. variable: Inw (1) (2) (3) (4)
(’U/U)t,t—l 0.0476***  0.0193*** (0.0247***  -0.00578
(0.00837)  (0.00660) (0.00730)  (0.0130)
In Number of hires -0.00819 -0.00115  -0.0257**
(0.00568)  (0.00716)  (0.0106)
In Number of skilled employees 0.0121**  0.0152**  (0.0233**
(0.00560)  (0.00648)  (0.0107)
10-49 employees 0.0764*%**  0.0699***
(0.0111)  (0.0114)
50-99 employees 0.127%**
(0.0183)
100+ employees 0.128%** -0.00695
(0.0148) (0.0160)
Constant T.119%*F%  7.021F%F  7.002%F*  7.212%%*
(0.0101)  (0.0178)  (0.0201)  (0.0314)
Observations 3947 3947 2656 1291
R? 0.0247 0.317 0.317 0.232

Note: Robust standard errors are shown in parentheses. * p<0.1, ** p<0.05, *** p<0.01.
Columns 2 to 4 were controlled for 26 regions and 14 occupations. Model 3: small firms. Model
4: large firms.
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