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Introduction

Job postings and their integration on platforms are an essential part of every platform that tries to support the labour
market. Within the OpenSKIMR pilot project the functionality of the job integration was not the core of the project
and it has to be stated, that the job ad selection step is just appropriate for the prototype stage. The future perspective is that recruiters can insert any job add of their preference. Thus, this annotation guide is made for recruiters
including what information is needed to assign ESCO skills and how they can do this. Annotations are an important
tool to foster the integration of ESCO by various stakeholders and might contribute to the development of ESCO itself
(see le Vrang 2014) who suggests also web-mining and semi-automated annotation; establishing a (local) dictionary
linked to ESCO where ESCO serves as reference language for semantic interoperability. Some core elements of the
OpenSKIMR annotation approach is based on a kind of natural language annotation for Machine Learning: A guide to
corpus-building for applications. "O'Reilly Media, Inc.".

2

Possible Application of ESCO in Job Descriptions
„Nowadays, communication about the labor mainly occurs online. Tools used in e-recruiting include online
job boards, curriculum vitae (CV) parsing modules, CV and job vacancy databases, job search engines, and
job-matching algorithms are growing steadily. The key challenge is to make the various systems “talk” to
one another throughout Europe. The European Interoperability Framework provides a set of general recommendations to enable communication between organizations. It distinguishes four layers of interoperability: legal, organizational, semantic, and technical”. (Martin le Vrang 2014).To achieve semantic interoperability throughout Europe, the European Commission is developing the multilingual European Skills, Competences, Qualifications, and Occupations (ESCO) classification. ESCO’s goal is to remove communication obstacles, increase transparency, and enable stakeholders to accurately understand exchanged information.
Toward this end, it offers a reference vocabulary for the labor market and for the education and training
sectors. But ESCO goes one step further: it connects information on occupations and qualifications with skills
and competences to promote an in-depth understanding of jobseekers’ capabilities and labor-market
needs.” (Martin le Vrang 2014)

ESCO works on a principle of semantic interoperability, which implies the organization of terminology into concepts
and terms, the definition of a unified occupation - resource identifier, the delivery of preferred terms for each skill,
knowledge, occupation in 26 different languages, a short description and definition for each skill, competence and
occupation. Those, semantic facts are very interesting for our annotation concept, as the manual assignment enabled
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through ESCO be searching in the non-preferred terms for the right ESCO label for one skill described in the job description. However, the mentioned semantic interoperability would also enable the future development of an automated annotation by using semantic scrawling software in collaboration with ESCO to find the right term of one skill
in 26 diverse languages and develop herewith job descriptions which are stated in a common unified European standard language within Europe. This would deliver also companies the advantage that their job description is not only
understandable within their country but in whole of Europe, herewith their pool of potential candidates would be
enlarged as well as it would be beneficial for the applications because the understanding of the job requirements
would be eased. Our Annotation Guide should stress that an annotation to ESCO is possible and it could be eased and
improved my automatization. Due to the fact that ESCO aims to enable data exchange between private and public
employment services that use various NOC’s and languages. To active that NOC’s are first mapped to ESCO classification (serves as a reference vocabulary). In this context mapping defines a correspondence between concepts in two
distinct classifications and serves as machine reliable translation table (when info is converted from one to another).
As soon the mapping is done, ESCO can serve as exchange hub for services that use NOC’s. (Bizer C. 2015)

3

Goal of the Annotation

The goal with annotation in the prototype project is to enable matching between users, jobs and learnings in a digital
way based on existing frameworks like ESCO and EQF. Enablement of communications and systems are also goals for
those specific frameworks.

4

Selecting Job Adds appropriate to ESCO Occupation at
the example of OpenSKIMR

Within the prototype project job data had to be integrated and selected manually. The following process was applied
to identify and select job postings suitable for the 8 selected ESCO Occupations.
•

•

Collecting Job postings, initial selection based on similarity of Job-Titles to ESCO Occupations
o

Platforms used: SAP (Company Website), Cisco (Company Website), European career portals

o

Primarily Jobs within Europe

o

Language: English

Selection of Job Ads based on following criteria:
o

Appropriateness (to ESCO skills),

o

Quality (completeness, information value esp. coverage of knowledge and skills in task description and requirements)
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Within the OpenSKIMR project we focused on job adds provided in the virtual recruiting environment. As used here,
the virtual recruiting environment is defined as the online environment that allows companies and potential job applicants to interact with each other. Such environments may vary in sophistication from relatively simple job bulletin
boards that provide basic job descriptions and little or no opportunity for applicant interactions, to highly sophisticated sources that allow applicants to complete job applications and even perform online situational job interviews.
In reality, a virtual recruiting environment is defined by the composite of the aesthetic, informational, and process
characteristics of an employer's website specifically devoted to providing company and job/career information and,
in many cases, soliciting job applications. These environments require attention to three key input areas: consumer
characteristics, influence route emphasis, and source features. Next, each of these inputs is considered, followed by
a look at effect outcomes (Maurer, Liu 2007). In order to understand those virtual environment, the OpenSKIMR team
scrolled hundreds of ICT recruitment offers in order to develop a feeling for those artifacts. Besides, research on job
ads has shown that initial application decisions are influenced by information about the job or organization, such as
the levels of pay and benefits, and the location of the work. This is one fact, why we decided to integrate those filters
in our Route Planner. Furthermore, a recent study showed that job adds containing such information are even capable
of partially countering the effects of negative publicity about a company on individuals’ attraction to the organization.
Potential applicants are also influenced by the specificity of the required qualifications, information pertaining to
organizational, references to the employment process, presence or absence of information about the scarcity of the
job and the amount of information contained in the job ad (Jones et al. 2006). OpenSKIMR utilized the ELM - elaboration likelihood model, which is a well-supported model of persuasion that describes how an individual’s depth of
information processing affects the persuasiveness of message content and delivery strategies. According to the ELM,
when EL is high, individuals carefully consider the content of a message and persuasion is a function of argument
quality. Thus, when EL is high, people’s attraction to job ads will be influenced primarily by the quality of the recruitment message. In contrast, when EL is low, individuals engage in less effortful processing. Consequently, people with
low EL can be persuaded by aspects of a message that are unrelated to argument quality - termed peripheral cues such as the perceived attractiveness of the message. (Jones et al. 2006).

5

Extraction of information from the Job Ads

In order to enter data in the OpenSKIMR prototype a copy-paste procedure is mandatory. The required information
of the job post has been retrieved and inserted into an excel sheet and transformed into the data format required for
the OpenSKIMR application. shall be filled in into an excel sheet:
Segmentation of information as follows:
Segment

Description / Comment
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ID
Job Title
Assigned ESCO Occupation
Company Name
Full job Ad Description
Company Description
Job Description
Country
Essential ESCO
Skills/Knowledges
Skill Levels
Optional ESCO
Skills/Knowledges
Skill Level
Language
Language Level (A1-C2)
URL to Job Provider

The listed information is required to ensure a good matching possibility and to ease the ESCO annotation process for
the recruiter in the future. Segmentation also takes further automated processing into consideration. This mean if in
the future automated semantic software would be used the segmentation would ease the mapping from described
skills of the job description to the fitting ESCO skills and knowledge. Within the prototype knowledge and skills are
treated as skills.
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To extract the right information of the job ads it is essential to know how job descriptions are created with in Europe
and if any standards are recommended According to our research, there is no usable standard in Europe for creating
job ads existent, also not within EURES. This was confirmed by an AMS counselor (Otto Hosp) who is responsible for
EURES trainer/counselor for Tyrolean employers. However, most companies follow a kind of scheme which can be
described as the following: The requirements for an open position are usually conceived by the operating department
together with the human resource department. Nowadays the resulting job posting describing the requirements for
an open position is written in free text. The usage of free text limits the machine process ability of postings in the later
phases of the recruitment process. In contrast to a free text description, the usage of a common "language" in the
form of a set of controlled vocabularies for describing the details of a job posting would facilitate communication
between all parties involved and would open up the potential of the automation of various tasks within the process
(Bizer C. 2015). Due to the fact that no standard is in place currently OpenSKIMR took a deeper look into that topic
and researched what would be necessary to unify job descriptions within Europe?
“Controlled vocabulary” (Bizer 2015) or “structured information” (le Vrang 2014) with ESCO as reference language
could be named as one core factor in order to standardize job descriptions within Europe.
This means in prefect world not only the public agencies would map or integrate the ESCO classification but also
companies in order to enable a European-wide language, which is generally understandable, easily comparable. This
information supported us in segmenting the right information in order to assign the right ESCO skills to stated skills
in the job posting. Another challenge which had to be clarified before the assignment of the ESCO skills, is why there
is mostly no distinction between knowledge, skills, and abilities within job postings. This can be clarified with the
statement that: “Although there is a consensus on the conceptualization of competence, most empirical IS studies use
the notions of work-related knowledge, skills and abilities interchangeably (e.g. Lee, Trauth, and Farwell 1995; Nelson
1991; Todd, McKeen, and Gallupe 1995). The same holds true for the clear majority of job ads, which were analyzed
in this empirical study. Therefore, it was decided to abstain from making strict distinctions between the notions of
knowledge, skills and abilities and use the broader term competence instead” (Mueller et. al., 2016). This fact underpins our procedure that it is possible to assign ESCO skills/knowledge to the selected job postings.

5.1

H O W C O U L D T H E A P P L I C A T I O N O F E SC O E A SE T H E W O R K W I T H J O B P O ST I NG S?

By Supposing, for example, an application such as EURES or Europass guides a Web user to create a CV online. The
application could direct the user to use ESCO concepts for selecting CV elements such as occupations, skills and qualifications. Once the user has completed and submitted the form, the application would “inject” the ESCO URI’s – the
formal identifiers of these elements – as annotations in the HTML part of the page, thus providing structured information. Employers could likewise post job vacancies using ESCO URIs, enabling online job matching to occur (Martin
le Vrang 2014). This highlight what we are currently doing with our OpenSKIMR porotype, we proof that the applica-

6020 Innsbruck / Austria, Universitätsstraße 15
+43 512 2070, office@mci.edu, www.mci.edu
Deliverable 2.2. Annotation for Joboffers

5

tion of ESCO works and enables job matching as well as learning route creation. The only necessity would be to integrate semantic software to ease the ESCO annotation/Mapping procedure and enlarge the system by offering jobs
from all 3000 occupations and creating a mask for recruiters and content providers.
Within our project we figured out that the implementation is a complex task with many interdependencies and actors.
The main necessary activities involve:
•

Capturing and organizing knowledge in a consistent manner;

•

Defining a data model that enables easy reuse and integration with NOCs;

•

Creating a solid and scalable architecture to support the ongoing development, storage, and dissemination
of ESCO and its mapping;

•

Communicating ESCO’s benefits to stakeholders and supporting pilot applications with information and advice.

To fulfill those requirements the right extraction of the job posting meta data played an important part.

5.2

T H E O P E N SK I M R E SC O A P P L I C A T I O N I N J O B A D S :

We integrated ESCO as one of the first pilots. Our target was to unify the terminology of skills used by talents, recruiters and learning providers within Europe to enable Matching and Career Route Planning.
Several factors had to be taken into consideration. One main factor was the format of the job posting, which different
from country to country and complicates the assignment of ESCO Skills. The job add format depends on the institutional context – therefore different – e.g. in UK more standardized because 70% of job ads are published by labor
market intermediaries (in contrast to France where only 25% of employer involve a third party) (Marchal et al 2007).
March et al also stated that standardization, especially with respect to seemingly objective measures become more
important for employer and candidates. This means with our vision the develop a template for recruiters to insert
their job postings in a certain format by using ESCO would cover the format as well as the unified terminology issues,
prevalent in Europe. It has to be considered her is that employer predominately looks at, degree, years of experiences,
certifications, whereas candidates predominately look at, wage, degree required, years of experience required).
Short Conclusion:
➢

no European standards that can be used at this stage

➢

standardization higher in online-job ads than in classical newspaper ads (Marchal et al 2007)

➢

the more intermediaries involved, the higher standardization (Marchal et al 2007)

➢

standardization not always desired – job ad as marketing and pre-selection instrument

➢

OpenSKIMR as a tool which could support in job ad standardization
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6

Matching Job Ad Skills with ESCO skills

After assigning a ESCO occupation to the job ad, required and preferred skills need to be identified. This is done by
the following steps:
1.

The assigned ESCO skills of the fitting ESCO occupations shall be compared with the described skills of the job
description. Matching between job ad skills and assigned ESCO occupation skills are the primary approach/goal.
a.

A first scan is made based on similar key words followed by a detailed consideration of the ESCO skill
description. e.g. skills that could be identified in a Network Engineer ad are primarily matched with
skills in the ICT network engineer occupation of the ESCO catalogue.

2.

Only if no suitable skill or related term1 is found within the ESCO profile, other related ESCO skills are taken
into consideration. This is done my searching by key words for suitable skills in the ESCO catalogue.

Tips for assigning skills:
•

If other skills outside the assigned ESCO occupation fits better, then the more adequate ESCO skill shall be
taken.

•

More than one ESCO skill has been assigned to a job ad skill if suitable.

•

Some skills form the job descriptions need to be describe with more than one ESCO skill - need to be inserted
in separate cells.

7

Definition of Skill Levels

To annotate the required skill-level, the EQF-framework is used. The EQF framework consists of a scale from 1-8, thus
are the levels 1 and 2 are in general not assigned to job ads. This is because of the statement in e-CF that EQF level 1
and 2 are nor relevant for ICT professionals. Therefore, the general competence level of a job post will never be
graded lower than 3.
As a first step to determine what skill level to assess, the general competence level of the job role is considered by
evaluating such as job title, required years of experience and responsibilities.

1

ESCO also provides frequently used terms related to the respective skill
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Based on the competence level, each specific skill is annotated with a skill level. Depending on if the skill is required,
preferred or associated with an expected work task it is graded as the same level as the competence level or downgraded one level. It is also important, to take the description of the skill into consideration e.g. extensive knowledge
in, proven experience in, understanding of. To support this step of annotation a glossary has been developed.
Since the character of soft skills makes it problematic to determine a specific skill level, all soft skills required will be
annotated with level one. By this, soft skills will still be taken into consideration in the used algorithm for matching.
Several soft-, key, or social-communicative skills are also listed in ESCO but assigned to a broad range of occupations
(le Vrang et al. 2014) - therefore these skills are only to a small degree relevant for matching. However, they are not
at odds. In the employing process typically become more important at a later stage of the recruitment process where
seemingly equal candidates need to be evaluated. In other words, formal qualification recedes into the background,
selection becomes more subjective and less transparent. (Maurer and Liu 2007)
Step by step, the annotation of skill levels can be described as below.
1.

2.

Evaluate the overall competence level
a.

Evaluate title

b.

Required years of experience

c.

Responsibilities

Consider the skills one by one by one, based on the competence level
a.

Evaluate the skill regarding to its context:
i.

Is the skill required, preferred or associated with an expected work task?

ii.

How is the skill described?

Upgrade/downgrade the skills depending on which type it is and how it is described, e.g. extensive
knowledge in, proven experience in, understanding of. To support this step, a glossary has been
the developed to give guidelines in how to annotate based on the competence level.
Description of skill

Downgrade

Same as competence level

Extensive knowledge

Upgrade

1

In depth knowledge

0

Deep knowledge in

0

Exceptional

0

Advanced knowledge in

0
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Strong competence

0

High understanding

0

Expert abilities

0

Expert level skills

0

Excellent

0

Profound

0

Good knowledge

0

Sound knowledge

0

Skilled

0

Very

good

in/very

good

knowledge of

0

Professional expertise

0

Solid background

0

Extensive experience in

0

Proven experience in

0

Lengthy experience in

0

Good competence in

0

Applied skills

0

Apply a skill/technique

0

Demonstrated

0

Best practice within

0

Proven track record

0
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Strong foundation

0

Proficiency

0

Strong knowledge of

0

Strong understanding of

0

Apply a skill/technique

0

Working knowledge

0

Perform

0

Track record

1

Practical experience

1

Good understanding of

1

Ability to

1

Hands on experience in

1

Experience in

1

Knowledge in /in/about

1

Know how

1

Readiness to work in

1

Good understanding of

1

Basic understanding of

2

Understanding of

2

Familiarity with

2

Strong focus on

2

Strong attitude towards

2
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7.1

Awareness

2

Basic skills

2

Preferred skill

1

Expected tasks

2

W H A T M A K E S E Q F SU I T A B L E FO R T H E A S SI G NM E N T O F L E V E L S

While EQF provides a common reference framework for assisting in comparison national qualification systems, ESCO
represents a terminology, which will accompany EQF in future development. It is all about creating a common language and a common platform for dialogue and cooperation between jobseekers and labor market (Koen Nomden,
DG EAC, European Commission 2012). When developing a Qualifications pillar for ESCO, national qualifications will
be addressed via the EQF-portal, allowing for the comparison between qualifications and in the future national qualification databases. Those will be directly included into ESCO, which means that directly with EQF and NQF development, ESCO will update too (Koen Nomden, DG EAC, European Commission 2012). This is one argument for using
EQF for the ESCO skill leveling in the OpenSKIMR prototype. The team also had a look on the e-CF framework which
is connected to the EQF framework. The e-Competence Framework was designed as an enabler for users working in
ICT sectors. It provides structure and content for application for many types of users – public sector, private sector,
ICT users, ICT supply chain companies, educational institutions, certificate providers etc. It supports common understanding of ICT competences under following definition: ‘Competence is a demonstrated ability to apply knowledge,
skills and attitudes for achieving observable results (CEN - European Committee for Standardization 2014). While EQF
provides a common reference framework for assisting in comparison national qualification systems, ESCO represents
a terminology, which will accompany EQF in future development. It is all about creating a common language and a
common platform for dialogue and cooperation between jobseekers and labor market (Koen Nomden, DG EAC, European Commission 2012). Due to the facts that e-CF assess skill levels rather from an organizational perspective, it
was not considered as suitable. As consequence, the level classification is not detailed enough for our matching
purposes. e-CF focus on the ICT sector, which means that for the OpenSKIMR prototype occupations it would be
suitable but would narrow down the option to enlarge to all 3000 occupations. Even though the OpenSKIMR project
is focusing on eight ICT occupations, in the future, the idea is to include more occupations, and that is why EQF in
combination with ESCO represents a better opportunity.

7.2

O P E N SK I M R E Q F R A T I N G S C AL E

In order to assign Levels from 0-8 the recruiter needs to be familiar with the defined Rating Scale, which is available
for the user to assess their skill set:
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The following rating scale has been defined based on the description of the EQF levels.
0-2

3-4

5-6

7-8

Beginner

Intermediate

Advanced

Special Skilled

However, what has to be pointed out is the special treatment of level 7&8. The positions with those levels are extra
ordinary, because those levels cannot be reached with some simple learnings.

Level 7 and 8 are not connected just to the degree but also involve some of other skills that finishing a degree doesn’t
always provide. The skills that are required are usually obtained with practical work experience.
For example, in level 7 one should know:

o specialised problem-solving skills required in research and/or innovation in order to develop new
knowledge and procedures and to integrate knowledge from different fields

o manage and transform work or study contexts that are complex, unpredictable and require new strategic
approaches

o take responsibility for contributing to professional knowledge and practice and/or for reviewing the strategic performance of teams
And in level 8:

o the most advanced and specialised skills and techniques, including synthesis and evaluation, required to
solve critical problems in research and/or innovation and to extend and redefine existing knowledge or
professional practice

o demonstrates substantial authority, innovation, autonomy, scholarly and professional integrity and sustained commitment to the development of new ideas or processes at the forefront of work or study contexts including research. (European Commission 2008)

Guiding question for future research: What about higher education levels?
ECTS it’s not directly connected to EQF but mapping of those two can be made through another standard QF-EHEA
(Framework for Qualifications of the European Higher Education Area). Both QF-EHEA and EQF are using learning
outcomes as descriptions of qualifications (e.g. Bachelor, Master, Ph.D.) and are compatible with each other as far as
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higher education is concerned (QF-EHEA cycles 1, 2 and 3 correspond to EQF levels 6, 7 and 8). QF-EHEA is then
directly connected to ECTS connecting first and second cycles to credit ranges:
•

Short cycle qualifications typically include approx. 120 ECTS.

•

First cycle qualifications typically include 180 or 240 ECTS.

•

Second cycle qualifications typically include 90 or 120 ECTS credits, with a minimum of 60 ECTS at the level
of the second cycle.

•

The use of ECTS in the third cycle varies (Directorate-General for Education, Youth, Sport and Culture, Education, Youth, Sport and Culture 2015).

Connecting EQF with ECTS through the QF-EHEA levels can be presented now as follows:
•

Short-cycle qualifications in QF-EHEA = level 5 EQF = 120 ECTS

•

First-cycle qualifications in QF-EHEA = level 6 EQF = 180 or 240 ECTS

•

Second-cycle qualifications in QF-EHEA = level 7 EQF = 90 or 120 ECTS (Directorate-General for Education,
Youth, Sport and Culture, Education, Youth, Sport and Culture 2015).

Compatibility with the Framework for Qualifications of the European Higher Education Area:

o The descriptor for the higher education short cycle (within or linked to the first cycle), developed by the
Joint Quality Initiative as part of the Bologna process, corresponds to the learning outcomes for EQF
level 5.

o The descriptor for the first cycle in the Framework for Qualifications of the European Higher Education
Area agreed by the ministers responsible for higher education at their meeting in Bergen in May 2005 in
the framework of the Bologna process corresponds to the learning outcomes for EQF level 6.

o The descriptor for the second cycle in the Framework for Qualifications of the European Higher Education
Area agreed by the ministers responsible for higher education at their meeting in Bergen in May 2005 in
the framework of the Bologna process corresponds to the learning outcomes for EQF level 7.

o The descriptor for the third cycle in the Framework for Qualifications of the European Higher Education
Area agreed by the ministers responsible for higher education at their meeting in Bergen in May 2005 in
the framework of the Bologna process corresponds to the learning outcomes for EQF level 8 (European
Commission 2008).

For further steps OpenSKIMR will also have look at certification levels. This step will be backed up by the upcoming
activities for the European Commission in the future. At this point we have to highlight that the following two certifications systems are just suitable for jobs within SAP or CISCO, because this certification differentiate from company
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to company. Seemingly objective standard certifications play an increasing role in online job search (Marchal et al.
2007). CISCO Certification levels2:
Entry (CCENT)1)

EQF Level2)3

Job entry

Associate (CCNA)
3)

EQF Level4)4

Basic Certification for other certificates

Professional (CCNP)
5)

EQF Level 5

CCNP “Cover technologies to meet specific job roles”
– Level 5 within a field of work

Expert (CCIE) 6)

EQF Level 6

Professional activities in specialized field

Architect (CCAr)
7)

EQF Level 7

strategic task, leading interdisciplinary team, see responsibilities of CCAr 3

See also: https://learningnetwork.cisco.com/community/certifications/cisco_certified_architect/syllabus

CISCO Certifications and EQF
•

IT Essentials Certificates – Vocational training in IT first year and non IT – professions = EQF 2 reaching out
to 3

•

CCENT – (Discovery) Vocational training in Germany for careers in IT industry (IT-professionals) used at
vocational schools = EQF 3 to 4

•

CCNA – (Exploration) Bachelor degree and apprentices with specific network administration skills (ITFachinformatiker/in System integration) used for education in vocational training and at university level
AITTS = EQF 4, 5 reaching to 6

•

CCNP and CCNA Security – Master degree programs = EQF level 6 reaching out to 7 (Cisco Networking
Academy 2011).

SAP Certification levels4:

Associate

EQF 4

Specialist

EQF 5

Professional EQF 6 (check difference to cisco!)

2

Source: http://www.cisco.com/c/en/us/training-events/training-certifications/certifications.html
Link: https://learningnetwork.cisco.com/community/certifications/cisco_certified_architect/syllabus
4 Source: https://training.sap.com/shop/training-options/certification
3
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See also: https://training.sap.com/shop/training-options/certification

8

Outlook
Further steps and further research:
•

Automated extraction of job ads from the web (web-crawling)

•

Automated extraction of skills through key-word matching (dictionary)

•

Integration of automated vocabulary xAPI browsers, concerning learnings, courses, lessons, etc. like
http://xapi.vocab.pub/ or acidity types
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