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Executive summary

This working paper presents the results of an assessment of the
representativeness of collected information on online job advertisements (OJA) in
indicating the number of vacancies on the labour market in EU Member States.
Two external data sources were used, the Labour force survey (LFS) and the Job
vacancies survey (JVS), available in most EU countries. The coverage biases in
OJAs data, compared to existing data sources, were evaluated at sectoral,
occupational and geographic levels. While noticeable variation was observed in
terms of coverage biases at sectoral level across Member States, there are also
common patterns, such as high-skilled level occupations and more industrialised
regions being overrepresented in OJAs.

Comparison of the job titles, present at least once in OJAs in the period
analysed, indicates the increasing popularity among employers in using online job
advertisements in recruitment for all kinds of roles, not just for high-skilled or
managerial ones. The further analysis of occupations that do not appear in OJAs
at country level seems to support that the coverage bias is not related to
underusage of this approach to talent recruitment but could be related to the size
of the labour market; in smaller Member States the number of missing occupations
in OJAs was higher.

The conclusions of this comparison suggest that both the sources of
information used as a benchmark for carrying out this evaluation also have their
weaknesses. The reliability of information collected in surveys is heavily dependent
on response rates, which in turn rely on various factors (e.g. willingness to
participate in a survey). Moreover, the methodology of JVS is not homogenous
across Member States, which also impedes comparisons. Lastly, the analysis
indicates that none of the three sources of information allows precise estimates on
the number of vacancies to be derived.
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CHAPTER 1.
Introduction

Data of good quality are a prerequisite for creation of reliable statistics and
analysis; in turn these are strategic elements for society and the economy to allow
sound policy decision making in both the private and public sectors. The
abundance of existing open data and big data sources is often characterised by
the five Vs: volatility, variety, velocity, veracity, and volume (}). They cover almost
any aspect of our life, creating opportunities for the production of official statistics.
Since 2014, the European Centre for Development of Vocational Training
(Cedefop) has been developing a system to collect and analyse data from online
job advertisements (OJA) to produce skills intelligence.

The success of this endeavour, and seeing the potential of online data sources
to produce new indicators to guide policy makers dealing with education and labour
market policies, led Cedefop and Eurostat to push for the integration of big data
into the production of official statistics. Since 2020 the development of a database
based on OJAs became part of ‘trusted smart statistics’ belonging to the Web
Intelligence Hub, referred to as the WIH-OJA database (?). Several years of joint
project implementation brought more understanding of using OJAs as the data
source, as well as of challenges related to data quality assurance.

This paper focuses on one aspect of data quality assurance: assessment of
the representativeness of collected information. Two external data sources, the
Labour force survey (LFS) and the Job vacancies survey (JVS), were used to
evaluate the selectivity of data in terms of several criteria (e.g. comparisons on
sectoral, occupational and geographic levels). The comparison of occupations
listed in the European skills, competences and occupations classification
(ESCO) (®) taxonomy was used to identify occupations on the labour market
absent from OJAs.

() For the explanation of terms see for example Ishwarappa, J. Anuradha (2015).

(® More information about the project can be found on the European Web Intelligence
Hub website.

(®) ESCO levels of taxonomy up to 4" digit level are compatible with ISCO.
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CHAPTER 2.
Representativeness as guality assurance

The Big data quality framework (BDQF) presented by UNECE (2014) provides a
list of quality dimensions to consider when making assessment of the production
of statistical outputs based on big data. Accuracy, defined as ‘the degree to which
the information correctly describes the phenomena it was designed to measure’ is
one of them. The analysis of representativeness, which is the converse of looking
at selectivity, belongs to the standard quality assurance procedures in survey
research.

Yet, although the evaluation of representativeness is a standard procedure, it
may be defined and carried out by researchers differently (Kruskal and Mosteller
1979, p. 111). Traditionally in representativeness evaluations, researchers focus
on the impact of design and coverage (Lavrakas 2008), mainly because the
potential causes of inaccuracies identified in datasets are related to aspects such
as coverage, sampling, nonresponse, and response (UNECE 2014). If data
availability allows, researchers use statistics derived from the general population
as a benchmark for comparison.

As representativeness is dependent on context, there is yet no ultimate
judgement whether a data set can be considered representative or not (Ochsner
2021). The assessment of representativeness is carried out to improve data
collection or to understand potential biases affecting the estimates and inferences.
In the case of the new datasets based on big data, the representativeness analysis
brings more understanding about potential biases (e.g. Lin 2017).

To evaluate representativeness, this paper uses an approach proposed by
Bethlehem (2009, p. 24) who suggests that ‘A survey data set is defined to be
representative with respect to variable(s) x if the distribution of x in the data set is
equal to the distribution of this variable in the population’. The main goal of the
representativeness evaluation presented in this paper is to understand to what
extent OJA complements or overlaps the data derived on number of vacancies
from the two well established surveys conducted by Eurostat, JVS (*) and LFS (%).
Additionally, the comparison of distribution of occupations with the European
multilingual classification of skills competences, qualifications, and occupations
(ESCO), on 4-digit level indicates which occupations may still not be advertised
online.

(* Eurostat. Job vacancies.
(®) Eurostat. European Union labour force survey.
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CHAPTER 3.
Evaluating online job advertisement
representativeness

It is believed that the use of the term representative is not adequate in situations
where no random or probability sampling is involved. Therefore, when basing
analyses on big data, in which case random sampling is not the case and, instead,
almost all available data is used, representativeness is debatable. For example,
Beresewicz (2016) claims that the concept of representativeness is still valid in the
context of big data and recommends looking at the self-selection mechanism to
measure it.

The size of a dataset is not a guarantee that estimations based on online
sources about vacancies and/or skills needed by employers in certain sectors will
be unbiased, especially when OJAs will represent only a part of the researched
population. Beresewicz and Pater (2021) list reasons for which the two concepts
of OJAs and vacancies are distinct (Figure 1).

Figure 1.  Self-selection mechanism underlying relationship between OJAs and
vacancies

All employers
Employers having unoccupied workplace
Employers actively recruiting to fill vacancy
Employers using Internet for recruitment

Employers covered by Cedefop-Eurostat system

Source: Author’s elaboration.

The most obvious one comes from the fact that not every vacancy is
advertised online. However, the decision to use OJAs as recruitment channels is
driven by various factors. Digital literacy in a country (or region) and jobseeker
search strategies affect the decision to advertise vacancies online directly. The
number of OJAs is also affected by indirect factors. For example, in the event of
economic growth or structural changes, the need to increase the reach and pool
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Assessing the representativeness of online job advertisements

of the potential candidates drives the decision to advertise online. This trend is
even more important when local labour supply does not match demand.

Some companies (for example, leading high-tech companies) may even not
publish some of their vacancies at all as they receive unsolicited applications from
potential candidates. In some cases, alternative channels for searching for
workforce are more effective than online advertisements (e.g. using a window of a
bar/restaurant to recruit waiters/kitchen helpers); this can lead to underestimation
of the total number of vacancies. The preference for other than online channels in
recruitment could be also understood in smaller companies due to too higher costs
of online recruitment (Swier et al. 2018). Employers may prefer using online
sources to search for a worker in the case of hard-to-fill vacancies, to maximise
advertisement outreach. Further, the role of OJA as a recruitment channel is
subject to various national specificities or driven by the role of PES and
concentration of OJA portals (Cedefop 2019b). In many countries, the institutional
framework makes it obligatory for employers to report a vacancy to public
employment services (PES). As these institutions across the EU increasingly use
online tools to create databases of vacancies, more information about openings is
eventually published online.

Although both employers and jobseekers are more frequently using online job
portals for faster and more effective matching, in 2019 one in three individuals, on
average, were using the internet to search for jobs in Europe (Figure 2) and 16%
of companies declared using social media (°) for recruiting purposes. Usage of
social media for recruiting purposes by companies in Europe varied across
countries and was much higher in Malta and the Netherlands (above 60% of
enterprises), while it was very low in Bulgaria (around 10%). This use of social
media was observed more frequently among bigger enterprises than small ones
(62% versus 29%). OJAs tend to be biased toward high-skilled professional
occupations (e.g. Carnevale et al., 2014; Kurekova; Beblavy and Thum-Thysen,
2015).

(®) This indicator could understate the use of online websites in recruitment of workers
because the term used in the question can be misunderstood by employers: ‘social
media’ by definition covers websites and applications that focus on ‘communication,
community-based input, interaction, content-sharing and collaboration’ and not
necessarily on publishing information about vacancies.
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CHAPTER 3.
Evaluating online job advertisement representativeness

Figure 2. Percentage of enterprises that recruit employees using social media
and percentage of individuals who use the internet to search for job, by
country (2019)
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Source: TIN00102, ISOC_CISMP, 2019.

Another possible underestimation of the number of vacancies based on online
sources may come from employers using one advertisement to fill multiple
vacancies; the employer maintaining OJAs that they are not currently seeking to
fill could be another issue.

The sample is considered representative when the elements in a population
under study have equal chances to be included in the sample. This condition is not
always met when collecting information about OJAs, as sometimes providers of
services block the possibility to access the information displayed on their website
by crawlers. Also, as the web data-gathering algorithms do not operate all the time
on all websites, so there is a risk that not all OJAs posted are included in the
sample (Beresewicz and Pater, 2021).

Job advertisements gathered from the web may actually refer to
apprenticeship or training opportunities, which from a statistical and labour law
points of view are not defined as a vacancy (Beresewicz and Pater, 2021).
However, this information, if clearly stated in the content of job advertisement,
could be used to filter out such advertisements and allow controlling for this
overestimation.
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CHAPTER 4.
Evaluating the representativeness of WIH
OJA data

Finding the appropriate reference population is the main obstacle in assessing the
representativeness of statistics on the number of vacancies derived from OJAs
(Beresewicz and Pater, 2021). In Europe, apart from administrative data which are
made available for wider research community only in a few countries, JVS and LFS
may serve as a potential benchmark for such evaluation. However, using either of
these sources as the population benchmark brings some challenges.

The main challenge is related to the quality of both surveys, with much
depending on response rates. Where response rates are low, the
representativeness of the surveys may be impacted and may also complicate the
comparison with the OJA data.

The other challenge is related to the unit of measurement and the need to
convert information about the flows of OJAs to the stock of vacancies in a given
period. This requires an estimate of the duration of the vacancies posted and is
derived from websites, which is not always easy (Beresewicz and Pater, 2021).
Another challenge is related to data availability, as not all EU countries report the
total number of vacancies: France and Italy are examples. There is also a possible
time lag between reporting on vacancy and publishing job advertisements. This is
particularly important in the last quarter of the year; where a vacancy occurs by the
end of the year, there is a tendency to advertise for it only in January. Conversely,
some jobs (e.g. temporary, or seasonal jobs) may be advertised by the employer
well before these are reported as vacancies.

The advantage of using LFS over JVS as the population benchmark for the
representativeness analysis could be related to the level of detail in this source of
data; it can allow comparisons not only at sectoral (NACE), but also at occupational
(International standard classification of occupations, ISCO) and regional (NUTS)
levels. An additional challenge is related to the fact that LFS represents the supply
side while OJA represent the demand side of the labour market. To allow for
comparisons between these two data sources based on available LFS microdata,
the identification of the cases of new hirings or job changes that occurred within
the previous 3 months was made as a proxy of the total number of vacancies
posted in the quarter.
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CHAPTER 4.
Evaluating the representativeness of WIH OJA data

For the fourth quarter of 2020 (Y) a statistical test on homogeneity of
distributions for each country was performed to see how representative OJA were
in comparison to JVS or LFS surveys. The values of decomposition of chi-square
statistics were also examined. This allowed us to identify the covariate categories
of sectors/occupational levels or regions which are responsible for lack of
representativeness (non-homogeneity). The representativeness was judged
based on the significance of chi-square (and values of normalised chi-square). The
significant chi-square value (high value of normalised chi-square) indicates low
representativeness of OJA with respect to the reference sample for the selected
variable.

In comparing the representativeness of estimates of vacancies derived from
OJAs we also calculated shares at the 2-digit NACE, ISCO 1-digit and NUTS 2-
digit levels across the country. An observation is considered accurately
represented online or correctly estimated if the share of OJAs is within the 95%
confidence interval for the corresponding share of vacancies in the JVS/LFS. If the
share does not fall within that interval, then it is deemed over- or underestimated
(based on whether the OJA share is greater or less than the corresponding job
vacancy share). We have calculated confidence intervals, using the coefficient of
variation (CV) as the relative standard error (SE).

Overall, the significant values of chi-square statistics for all comparisons of
distributions by sector indicated that the estimates derived from OJAs in the fourth
quarter of 2020 are not representative in comparison to LFS or JVS distributions.
Nevertheless, it is well known that chi-square tests are extremely sensitive to
sample size and, in the presence of a very large sample size (as in our case),
almost any small difference will appear statistically significant and lead to refusal
of the hypothesis of homogeneity. Therefore, the comparison of shares based on
confidence intervals was used to indicate which sectors were estimated correctly
(Figure 3).

(") The latest available data for which all data sources were available at the moment of
the analysis.
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Assessing the representativeness of online job advertisements

Figure 3. Comparison of shares of vacancies by sector and country
between OJA with estimates from JVS or LFS surveys (NACE 2-
digits, Q4 2020).

nace survey Sector (Nace 2-digits) AT|BE[BGCY|CZ|DE[DKIEE[EL[ES[FI [FRIHRIHU]IE [IT [LT]LU[LV[MTNL]PL|PT[ROSE[SI [SK]
A LFS A Agriculture, forestry and

A JVS fishing

Il% 552 B Mining and quarrying

g 55: C Manufacturing

D LFS D Electricity, gas, steam and

D JVS air conditioning supply

E LFS E Water supply; sewerage,

E JVS waste management etc.

E 5\?2 F Construction

G LFS G Wholesale and retail trade;

G JVS repairs

: ‘IICZ H  [Transportation and g

| LFS | Accommodation and food

1 JVS service activities

J LFS i Information and

J JVS communication

K LFS K Financial and insurance

K JVS activities

t 552 L Real estate activities

M LFS M Professional, scientific and

E JVS technical activities

N LFS N Administrative and support

N JVS service activities

o LFS o Public administration and

o JVS defence; etc.

5 5\';2 P Education - H
Q LFS Q Human health and social

Q JVS work activities

R LFS R Arts, entertainment and H
R JVS recreation

: b‘cg S Other service activities :r:

T LFS T Activities of households as

% JVS employers L [T I ]

no data for comparison

correcﬂf estimated overestimated L

NB: Missing data for EL, LU.
Source: Own calculation based on JVS data, LFS, OVATE.

When looking at the significance of estimates by sector we observe quite high
variety across countries. Despite the lack of clear patterns, we observe that OJAs
were mostly correctly estimating the vacancies advertised in education (P),
accommodation and food service (I) and real estate (L) activities. Also, whenever
the data were available for comparison at country level, the estimates were
correctly derived for mining and quarrying (B). In most countries the shares derived
based on OJAs were not strictly accurate: on the one hand, overestimating the
number of vacancies in professional, scientific and technical activities (M),
administrative and support service activities (N), and financial and insurance
activities (K); and underestimating the shares of vacancies in public administration
and defence (O) sectors.

When looking at comparisons on the occupational level across countries, we
observe that (with exception of Estonia) the high-skilled occupation groups are
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CHAPTER 4.
Evaluating the representativeness of WIH OJA data

overestimated in deriving estimates based on OJAs, while the middle- and lowest-
skilled occupation groups are underestimated (Figure 4).

Figure 4. Comparison of shares of vacancies by occupation (ISCO 1-digit) and
country between OJA and estimates from LFS surveys (Q4 2020).

Occupations AT |BE|BG|CY|CZ|DK|EE|ES|FI |FR{HR|HUJIE |IT |LT [LV |MT|NL|PL |PT |RO|SE|SI |SK
Legislators, senior officials and managers
Professionals

Technicians and associate professionals

Clerks

Service workers and shop and market sales workers
Skilled agricultural and fishery workers H

Craft and related trades workers

Elementary occupations |—| I | | I

Plant and machine operators and assemblers

correctly estimated overestimated underestimated no data for comparison

Source: Author’s calculation based on LFS and OVATE.

In comparing vacancies at the regional level, we observe that such
assessment is not possible for many countries due to lack of sufficient observations
(e.g. small countries like Cyprus, Latvia, Luxembourg and Malta only provide data
at country level). We also observe that the share of OJAs in the capital region and
in more industrialised regions (against total numbers in the country) tend to be
overestimated because of lower coverage of rural regions. (Figure 5). This could
be for several reasons: different level of digital skills, different occupational
structure, or more direct access to potential candidates in rural areas.

Cedefop working paper series — No 17 / December 2022 13



Assessing the representativeness of online job advertisements

Figure 5.  Comparison of shares of vacancies by region between OJAs and
estimates from LFS surveys (Nuts 2-digits, 4th quarter 2020).

Norway

[ Correctly estimated
I Overestimated
[ Underrestimated

Source: Author’s calculation based on LFS and OVATE.
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CHAPTER 5.
Representativeness of occupations in WIH-
OJA data

The assessment of representativeness on a more granular level than 1-digit ISCO
occupations groups could bring a different angle in understanding coverage biases
of OJA data. Assuming the ESCO taxonomy includes information about most
existing occupations on the labour market (&), then such comparison with OJA data
should allow us to identify the occupations which were either never advertised
online or never picked up by our system (°). We have taken information about
occupations at 4-digit ISCO (*9) level which were advertised at least once since the
data collection started, and we calculated the share by dividing the number of
occupations on 4-digit level we found in OJAs by all existing occupations in ESCO
within 1-digit ISCO groups. The results are presented in Table 1 by each language
pipeline, which in many cases correspond to the country level data: advertisements
in German language are mainly collected from websites in Germany but a few are
also collected in other countries such as Belgium and Luxembourg. If we look at
language pipelines altogether, we see that, on average, 95% of existing
occupations in the ESCO taxonomy were found at least once in OJAs, which is an
encouraging result, indicating that employers are moving toward this way of
recruiting workers. Coverage is below 90% only in two countries, Estonia and
Greece. As expected, the size of the labour market could lower the possibility to
observe certain jobs in OJAs. For example, the highest shares, indicating that
almost close to 100% occupations were advertised online, were observed in the
five biggest countries: France, Germany, Ireland, Italy and United Kingdom.
Despite the size of the labour market, the very high share of occupations observed
OJAs in Netherlands or Sweden could be explained by the overall higher shares
of companies using this way of approaching candidates when recruiting workers
(Figure 2).

Comparing the shares of observed occupations with the information about the
numbers of extracted occupations at the 1-digit level ISCO occupation groups,
presented in the previous chapter, we may conclude that even when OJAs

(®) The frequency of ESCO taxonomy updates do not allow for capturing adequately the
emerging occupations.

(®) Some websites block the access for our scrapping algorithms.

(!9 I1SCO 1-, 2-, 3- and 4-digit levels correspond to respective ESCO groups. Therefore,
in this paper both ISCO/ESCO terms are used interchangeably.
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Assessing the representativeness of online job advertisements

potentially overestimate the number vacancies, even in the best-performing
countries some occupations are not advertised online. For example, in Estonia,
where according to comparison with LFS data the number of vacancies estimated
based on OJA was correct for the legislators, senior officials and managers group,
as much as 16.7% of occupations listed in the ESCO taxonomy were not observed
in OJAs. This, again, may result from the size of the market, which is less diverse
in smaller EU countries. ISCO is built under the responsibility of the International
Labour Organization (ILO) and contains harmonised information from all labour
markets; some occupations may not be present on small labour markets.

Looking at the shares across 1-digit level ESCO occupation groups, we notice
that no matter which language pipeline, the skilled agriculture and fishery workers
stands out in terms of the lowest shares of occupations observed in OJAs. On
average, only 69% of existing ESCO occupations in this group were ever found
among OJAs. Even in the best-performing countries this share is 86% and, in some
languages like Greek, only 43% of occupations from this group were found online.
This is the smallest occupation group containing only 14 occupations, many of
which regards very specific positions which may not be observed in certain
countries (') or may not be advertised online. Another possible reason for low
coverage of these occupations in our data system may be the way the system is
designed itself. We may expect that some of these occupations, especially in
occupations for which it is difficult to find native workers, may be advertised online
by recruitment agencies who will be targeting workers from outside of the EU. This
part of the job vacancies market, although it undoubtedly should be included in the
total number of vacancies in EU, is unfortunately excluded from the WIH-OJA
database in which we only include information from EU-hosted websites and not
ones hosted outside of the EU (e.g. Morocco, Turkey, Ukraine).

(*Y) The low coverage of this occupation group in Hungary may be related to the fact that,
in a country without access to sea, the vacancy for an occupation profile of ‘Deep sea
fishery worker’ will simply not occur.
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Table 1.

at 1-digit level groups

CHAPTER 5.
Representativeness of occupations in WIH-OJA data

Occupations observed in OJAs as the share of all existing occupations

Language | Total |Legisltors, Profes- [Technicians| Clerks | Service | Skilled | Craftand | Plant and IE(I:cememaw
senior sionals and workers |agricultural| related | machine upations
officials associate and and trades |operators
and profes- shop and | fishery | workers and
managers sionals market | workers
sales
workers
fr 99.3 100.0 100.0 100.0 96.4 100.0 85.7 100.0 100.0 100.0
de 99.1 100.0 100.0 100.0 96.4 100.0 85.7 100.0 100.0 97.0
en 98.8 100.0 100.0 100.0 96.4 100.0 78.6 100.0 100.0 g97.0
cs 98.1 100.0 100.0 100.0 96.4 100.0 786 985 100.0 90.9
it 98.1 96.7 100.0 100.0 96.4 100.0 78.6 98.5 100.0 93.9
nl 97.9 100.0 100.0 100.0 929 100.0 71.4 100.0 100.0 90.9
sv 974 96.7 100.0 98.8 96.4 100.0 71.4 98.5 97.5 93.9
es 96.9 933 989 100.0 96.4 975 714 954 100.0 97.0
pl 96.9 96.7 98.9 96.4 96.4 100.0 78.6 98.5 100.0 90.9
It 96.5 100.0 97.8 97.6 92.9 97.5 64.3 985 100.0 93.9
pt 96.0 96.7 98.9 929 96.4 100.0 714 96.9 97.5 97.0
Iv 95.1 96.7 97.8 98.8 92.9 975 64.3 954 975 84.8
ro 851 100.0 97.8 91.7 92.9 97.5 78.6 954 100.0 90.9
hu 94.8 93.3 96.7 97.6 96.4 97.5 57.1 98.5 95.0 87.9
fi 93.9 96.7 98.9 95.2 89.3 100.0 85.7 90.8 9255 81.8
da 934 96.7 98.9 91.7 929 97.5 50.0 954 925 90.9
hr 934 93.3 97.8 94.0 89.3 97.5 64.3 93.8 97.5 84.8
bg 92.7 96.7 98.9 94.0 96.4 100.0 64.3 90.8 77.5 90.9
sl 91.8 96.7 95.7 88.1 85.7 97.5 71.4 89.2 95.0 93.9
sk 91.1 93.3 94.6 90.5 929 975 57.1 93.8 85.0 87.9
el 89.4 93.3 96.7 92.9 92,9 975 42,9 73.8 95.0 87.9
et 87.3 83.3 94.6 85.7 85.7 95.0 50.0 92.3 82.5 78.8
Source: Own calculation.
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The high coverage of occupations in comparison with the ISCO taxonomy across
the majority of language pipelines indicates that only in a few occupations may the
potential use of OJAs be less accurate when assessing the number of vacancies.
Often the lack of presence of certain occupations in OJAs is related to the size of
the market, with small countries having less diverse labour markets and therefore
also having lower coverage than larger countries with more complex labour
markets. We also foresee that the coverage of OJAs may improve, with an
increase in the number of employers who will be using online channels to approach
potential candidates. We already see that the changes observed in work
organisation introduced by employers in relation to the COVID-19 pandemic,
allowing workers more remote working time, has also positively influenced the
number of OJAs.

The discussion on the results of the representativeness assessment of OJAs
with LFS and JVS surveys data needs to start with few remarks about the
compatibility of using both data sources for this purpose, as neither perfectly
describes labour market reality. First, JVS data from which reference populations
were created are sampling-based surveys, with some exemptions for countries
which use administrative data. Although companies are obliged by regulation to
report quarterly on the number of vacancies, some may not comply with these
rules, making it necessary to impute data in order to correct for non-response bias
(as reported by Bulgaria and Denmark). Second, vacancies listed by newly
established enterprises may not be reported given that the registry of
establishments is not updated regularly; due to delays between selection of the
sample and data collection, these companies may not be included in the sampling
frame. Third, as the JVS data is collected in the form of declarations it may also be
that some reports include errors arising from questionnaire complexity (as reported
by Ireland). For example, some countries report problems in correctly defining the
number of vacancies in large establishments, especially for an establishment in
the public sector (as reported by Finland), where the recruitment of new employees
is decentralised to the department level.

In the case of the LFS, as with other European social surveys, declining
response rates may also translate into greater risk of errors in estimates.
Additionally, LFS data may underestimate the number of vacancies if the estimates
of new hires by the established definition require a change of employer: they may
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not capture well the change from being an apprentice to an employee if this is
within the same enterprise.

Besides the problems with JVS and LFS, discrepancies may also come from
the ways OJA data is processed. Although information like job title or employer
name is often contained in a separate field in OJAs, and therefore is easy to extract
and classify, other information may need to be extracted from the full text of the
job description and converted into structured elements using natural language
processing (NLP) and classification algorithms. The NLP algorithms applied to
annotate the information from the content of an OJA may not catch everything
correctly and this may lead to misclassifications. For example, part of the
discrepancies between OJAs and JVS data observed at sectoral level may come
from the fact that the company NACE code is usually not stated in the OJA. The
job advertisement is classified to a corresponding code based on the information
included in the content of the OJA, while for the vacancy surveys this information
comes from the registry of companies and covers the main economic activity of the
enterprise.

Comparisons of OJAs with both surveys would benefit from better
identification of the reference population. This could be achieved, for example, by
starting data collection from whether websites were used to advertise the vacancy
in JVS data by reporting companies, or, for the LFS, if the website was how the
newly hired person found his job. The comparison with JVS data would benefit
from harmonization of methodologies across countries, as now not all countries
report, for example, on all NACE sections. There is also no internationally agreed
rule for the time of recording of job vacancy statistics. Depending on countries, the
time of recording for quarterly job vacancy statistics may be one specific day in the
quarter (e.g. the 15th of the middle month, the last calendar or working day of the
quarter) or a 3-month average or flow of the vacancies throughout the quarter.
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Acronyms

General acronyms

BDQF big data quality framework

CEDEFOP European Centre for Development of Vocational Training

CV coefficient of variation

ESCO European skills, competences, and occupations (multilingual
classification)

EU European Union

EUROSTAT Statistical office of the European Union

ILO International Labour Organization

ISCO International standard classification of occupation

LFS labour force survey

JVS job vacancy survey

NACE nomenclature of economic activities

NLP natural language processing

NUTS nomenclature of territorial units for statistics

OJA online job advertisements

OVATE online vacancy analysis tool for Europe

PES public employment services

SE standard error

UNECE United Nations Economic Commission for Europe

VET vocational education and training

WIH web intelligence hub

EU countries

AT Austria ES Spain LV Latvia

BE Belgium FI Finland MT Malta

BG Bulgaria FR France NL Netherlands
CY Cyprus HR Croatia PL Poland

Cz Czechia HU Hungary PT Portugal

DE Germany IE Ireland RO Romania
DK Denmark IT Italia SE Sweden

EE Estonia LT Lithuania Sl Slovenia

EL Greece LU Luxembourg SK Slovakia
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This working paper presents results of an assessment of the
representativeness of information collected from online job
advertisements (OJA) in establishing the number of labour market
vacancies in EU Member States. Two external data sources were
used, Labour force survey (LFS) and Job vacancies survey (JVS),
available in most EU countries. The coverage biases in OJA data,
in comparison to existing data sources, are evaluated at sectoral,
occupational and geographic levels.
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