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Objectives and engagement

• Facilitate the integration of OJA into official statistics
• To understand how they are connected to actual job 

vacancies and other statistical domains
• Identify statistical products and produce experimental 

statistics from OJA
• Define conceptual production processes, national and 

ESS level: 
– Use CEDEFOP OJA data and the system
– ESS Web intelligence hub

• Cooperation with WPC, WPF, WPK
• BG, CH, DARES, DE, IT, LT, PL, RO, SE, SI, UK, IE



In a concrete way…

OJA sources Structured OJA variables Statistics from OJA



Milestones
• Launched in November 2018, Continuation of WP1 ESSnet Bigdata I
• April 2019: Big Data Task Force meeting

– Close collaboration between CEDEFOP, Eurostat and ESSnet (DGINS 
2018)

– ESS Web intelligence hub

• June 2019 : Thessaloniki F2F meeting and
– CEDEFOP Data lab and Training on CEDEFOP data

• October 2019: Big Data Task Force meeting
• December 2019: WPF Vienna F2F meeting
• April 2020: WPB Virtual meeting

– Eurostat Data lab2

• June 2020: CEDEFOP final workshop
• Will end in November 2020



CEDEFOP OJA system
• Data from July 2018

– 28 EU countries, 530 OJA sources
– Released quarterly 

• 4M indexed pages
– 65% Processed 
– 40% Elaborated, 35% Duplicated, 20% No vacancies, 5% Spam pages

• Occupations, Skills, Workplace, Economic sector, Education level, 
Type of contract

• Data presentation
– Skills OVATE, Skills Panorama, Data lab (private)

• Continuous improvements
– huge near real time data, noise reducing, multi language, various 

classification standards



OJA data lab

• Thessaloniki, June 2019

– Training on CEDEFOP data: organised by Tabulax, Eurostat

– Insights from the data, methodological and technical 
approach, access to early release dataset

– DataLab_Hands_on Jupyter notebook

• CEDEFOP Data lab 

– BDTI (July-October 2019) 

– Jupyter notebook, Hue, R Studio, Hive, Spark

• Eurostat data lab2, April 2020



Findings on the usage of OJA

• Strong relationship between OJAs, country size 
(population) and national economic activity 

• The CEDEFOP data collected as the European scale 
seem to offer a promising basis for developing pertinent 
economic indicators

• On log scale GDP and population size offer a reasonable 
predictive power for OJAs

• On the same basis OJAs could offer a tool for developing 
flash estimates of economic indicators among EU 
countries

• Similar conclusions can be drawn from analysis of the 
data at the regional level as compared to the national 
level. 



Comparing OJA with JVS

• A major issue is to understand how OJAs are connected to 
actual job vacancies

• OJA collected as daily snapshot, JVS collected on a reference 
day

• Need to know if OJA data refers to the stock of vacancies at 
a point in time or to the inflow of new vacancies relative to 
the previous period!

• Duplicates occur when OJA are taken from another job 
portal with identical values



Pseudo-stock transformation 

• Approximation of the underlying stock of job ads
– It can account for gaps in scraping 

• OJA stocks are likely to lie below JVS stocks 
– OJAs capture only a subset of all vacancies
– Multiple vacancies can be covered by a single job ad

• There is a substantial divergence in the 
development over time
– OJA data is about job ads, while the JVS represents 

vacancies
– OJA market may be more volatile than the numbers 

of vacancies reported in the JVS
– Coverage of OJA sources in is unreliable



Supplementary indicators from OJA

• OJAs provides information high detailed in terms of 
the characteristics of the job positions
– Available on a daily, weekly and monthly basis

– The vacancy stocks takes only into account the vacancies 
that survived at a specific date, without reporting the 
movements of vacancies before that date.

– Representativeness of job vacancies data at specific 
reference dates

• Calculation of the OJA rate using the same 
definition of the JV rate. 

• Use of monthly OJA to indirect compute a monthly 
basis JV indicator from the quarterly ones

• Analysis of the daily OJAs broken down by 
geographical area/region and the profession.



Labour market tightness indicator

• French NSI’s Labour Department (Dares) and French 
National Employment Agency (NEA - Pôle emploi) 

• Number of new job offers relayed by the French NEA 
over the number of new jobseekers registered in the 
French NEA, broken down by occupation. 

• A newer version of this indicator, including online job 
advertisements (OJAs) will be published
– To obtain a more reliable labour demand picture

– Overall, labour tightness in upper qualified occupations increases 
when adding OJAs (+0.28), whereas lower qualified occupations’ 
tightness decreases (-0.25).

• Adding OJAs to NEA’s offers modifies the distribution of 
labour demand in favour of more qualified occupations



Labour market concertation index

• Concentrated labour markets allow employers to offer 
wages below worker’s marginal productivity

• OJA (CEDEFOP) are uniquely suited for detecting and 
monitoring labour market concentration
– Contains location, the company and the occupation of the job
– Calculate measures of market concentration like market shares or the 

Herfindahl-Hirschman-Index. 
– Labour market concentration index (LMC) published each quarter and 

can inform educational, regional and labour market policy. 
– Functional Urban Areas (FUA) as used by Eurostat

• Used by antitrust agencies in order to classify markets 
as critically concentrated. 

• Relation between wages and LMC, while controlling for 
regional characteristics, would give some indication of 
the wage impact of labour market concentration



Estimation of GDP components

• Forecast/nowcast tardy GDP components
– Monthly VAT and indices from turnover from the sale of 

services

• The hypothesis: the job market is affected by the state of 
the economy after a while, which was established to a 3-
period (months) lag on the OJA data by correlation 
comparisons  
– Not enough periods of OJA, to provide a reliable model
– Later data (Q1 2020) lagged data perform much better than 

non-lagged data
– OJA data seems to lag too much to be useful for forecasting or 

nowcasting (even with its timeliness)

• Given the timeliness of OJA data, early estimations could be 
produced as early as the first week of every month, and 
subsequent estimations would improve the early values



„What do the others do?“

• OJA can be analysed and processed in 
real time with regional 
differentiations

• Online job market provide new short-
term indicators that show current 
and policy-relevant developments 
with regard to changes in the 
demand for labour

• Timeliness and punctuality are one 
side of the coin, but what about data 
quality (e.g. coverage problem and 
problem of duplicates) and how to 
interpret the different OJA indices? 

Source: Textkernel, see https://www.jobfeed.de/home.php, state of date: 07 April 2020

Source: Australian Government (2020); pdf document of the website 

https://lmip.gov.au/default.aspx?LMIP/GainInsights/VacancyReport (state of date: 18 August 2020) 

Source: https://conference-board.org/pdf_free/press/7015%20-%20HWOL%20July%202020.pdf

(state of date: 18 August 2020) 

Source: https://www.linkedin.com/pulse/how-covid-19-impacting-hiring-around-world-karin-

kimbrough/?src=direct%2Fnone&veh=direct%2Fnone%7Cdirect%2Fnone

https://www.jobfeed.de/home.php
https://lmip.gov.au/default.aspx?LMIP/GainInsights/VacancyReport
https://conference-board.org/pdf_free/press/7015 - HWOL July 2020.pdf
https://www.linkedin.com/pulse/how-covid-19-impacting-hiring-around-world-karin-kimbrough/?src=direct%2Fnone&veh=direct%2Fnone%7Cdirect%2Fnone


COVID outbreak statistics

• Newly published OJAs by weeks (BNSI)

• Internet Vacancy Index (SCB)

• This kind of movement was impossible 
to identify with quarterly survey data 
so clearly



Experimental indicators from OJA (BNSI)

• Number of OJAs and change (flow) 

• Number of OJAs and change by Educational_level (flow)

• Number of OJAs and change by 
Full_and_part_time_work (flow)

• Number of OJAs and change by Permanent and 
temporary job (flow)

• Number of OJAs and change by NACE 2.0 Level 1 (flow)

• Number of OJAs by NUTS 3 (flow)

• Number of OJAs by average salary (flow)
– https://webgate.ec.europa.eu/fpfis/mwikis/essnetbigdata/index.

php/WPB_Experimental_statistics

• ESQRS
– https://webgate.ec.europa.eu/fpfis/mwikis/essnetbigdata/images/b/b

c/OJAs_Experimental_statistics_BG_ESQRS.pdf

https://webgate.ec.europa.eu/fpfis/mwikis/essnetbigdata/index.php/WPB_Experimental_statistics
https://webgate.ec.europa.eu/fpfis/mwikis/essnetbigdata/images/b/bc/OJAs_Experimental_statistics_BG_ESQRS.pdf


Potential indicators from OJA

• Number of available on-line job vacancies in a reference day
• Number of OJAs web scraped in a reference day by ESCO level 

2
• Number of OJVs web scraped in a reference day by required 

educational level
• Number of OJAs web scraped in a reference day by NACE
• Number of OJAs web scraped in a reference day by Working 

Time
• Number of OJAs web scraped in a reference day by Experience 

Years
• Number of OJAs web scraped in a reference day by County
• Number of OJAs web scraped in a reference day by Region 

Code
• Number of OJAs web scraped in a reference day by 

Organization



OJA quality template

• ESQRS 2.0 quality template for OJAs
– https://github.com/OnlineJobVacanciesESSnetBigData/Reports/blob/master/BG/WPB_ESQ

RS_Quality%20template%20for%20statistical%20outputs.xlsx.

• Based on Deliverable WPK 6

• Derived from SIMS 2.0 for big data sources and comprises only concepts for the 
respective quality aspects for OJAs experimental statistics

• The definitions and guidelines are based on the recently published and 
updated version of the EHQMR (ESS handbook for quality and metadata 
reports). The new sub concepts for Big data are indicated by an "A" for 
"additional". 

https://github.com/OnlineJobVacanciesESSnetBigData/Reports/blob/master/BG/WPB_ESQRS_Quality template for statistical outputs.xlsx.


Occupation classification

• The biggest challenge related to the analysis of OJA is to 
properly classify the data
– Precision of classifying job offers rarely higher than 90%

• Dares (France) and Statistics Sweden trained occupation 
classifiers: accuracy reaches 0.92 in French case and 0.76 for 
Swedish experience. 
– Disproportions in the training set, size, unrepresentative and unbalanced 

distribution of codes

– Differences in data modelling and machine learning algorithms (SVM vs. 
Neural network)

– Take into account the sequence of words instead of using a flatten bag-of-
words representation

– Hierarchical training approach

– Using OJA full description when classification from title is not possible or 
ambiguous 

– Use of deterministic methods based on regular expressions



Modelisation for sharing

• Define initial OJA Building blocks and services
– Using GSBPM, CSPA, ESS EA & SPRA, considering CEDEFOP system

• Use of BREAL
– to ensure the comparability and shareability of solutions and 

provide enough details for reusing specific solutions



Sharing operation

• Describe the solution architecture for processing OJA data 
– Where the most-used data are located (local, European or worldwide level)
– How the services are autonomous, interoperable, replicated or shared between the NSIs

• “Acquisition and recording”, “Data wrangling” and “Data representation” shared 
through the NSIs
– Provided that the parameters can be well adjusted



Project outputs

• OJA Use cases and experimental statistics
• Deliverables & Specific Reports

– Report on the statistical output, required quality and definition of the necessary metadata
– Technical report on the implementation requirements of prototypes in the relevant 

statistical production processes
– Methodological framework for processing online job adverts data for Official Statistics

• Shared Code
• OJA Quality template
• Wiki page

– (https://webgate.ec.europa.eu/fpfis/mwikis/essnetbigdata/index.php/WPB_Online_job_v
acancies)

• Most outputs will be made publicly available by end of November

https://webgate.ec.europa.eu/fpfis/mwikis/essnetbigdata/index.php/WPB_Online_job_vacancies


Ongoing challenges and way forward

• The traditional JVS takes account of job vacancies declared by employers 
at the end of each quarter (according to a European Regulation) 

• OJA is defined as the unstructured text on a job portal, job boards etc. 
websites consisting information about a given job vacancy 

– The distribution by characteristics covers only those OJAs, where the relevant 
characteristics were found during the scraping process

• Use OJA as a complementary data source 

– Secure data classification, matching and deduplication quality

– Secure long term and stable data acquisition

– Opportunities for further collaborative development



Conclusions
• OJA data have high potential to provide timely real-time information regarding 

changes in labour demand
– the current COVID-19 pandemic shows the importance of this possibility

• OJA data have potential to supplement and enrich classical statistical data 

• CEDEFOP data allow more granular, space-related insights 

• Analysis demonstrate a strong relationship between OJAs and socio-
economical variables

• Models may potentially be used for predictive purposes

• A major issue when dealing with OJAs is stability of data sources, efficient 
deduplication and understanding of how they are connected to actual job 
vacancies


