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Abstract—In both the private and public sectors, human resource manage-
ment processes face considerable challenges in terms of skills management
within organizations. In fact, during the recruitment process, it is difficult to find
the right profile for certain functions. To cope with this constraint and thus
streamline this process, organizations tend to implement intelligent management
of jobs and skills. Most systems of matching a job with a profile face the diffi-
culty of developing and maintaining resources specific to each field. In view of
this, ontologies are not only a tool for professional management and strategic
management of human resources, but they also make it possible to base the rela-
tionship between the couple job / profile. Thus, we propose a construction ap-
proach of three ontologies that will play a key role in knowledge management in
the context of the Secrétariat Chargé De L’eau but which remains valid for later
use in broader contexts.

Keywords—Organizational intelligence; knowledge management; ontologies;
Menthontology, skills management

1 Introduction

Currently, organizations aim to tackle the problem of Profiles inconformity during
recruitment process. That’s why they tend to adopt intelligent approaches to confirm
the needed skills for a specific job. Thus, they ought to monitor their external environ-
ment and capitalize on their internal knowledge. To achieve the desired level of recruit-
ment maturity, organizations implement customized and appropriate methods and tools.

The capitalization of knowledge and know-how is of crucial importance in organi-
zations and already finds a place in the private sector. However, the public sector re-
mains far from the use of this managerial practice. Accordingly, this work focuses on
one hand on organizational intelligence in both public and private sectors. On the other
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hand, the paper exploits ontologies for the capitalization of knowledge in the public
sector for the skills management purpose. In order to understand this problematic issue,
we will dedicate the second section of this paper to the fundamental concept of our
research which is the organizational intelligence. Then, we will focus on the Knowledge
Management (KM) component. Next, we will present the concept and objectives of
ontologies, which are used in several domains for different purposes including the man-
agement of competencies within organizations. The result of our research presented in
the fifth section represents the ontologies of skills management built for the benefit of
the KM component applying to the Menthontology methodology.

2 Background and Definitions

2.1  Organizational intelligence

D. Levinthal and J. March [1] present the intelligence of an organization as “the
cognitive activity that improves the analytical and informational foundations of organ-
izational action”.

In fact, organizational intelligence can be considered as a new managerial practice
at the service of the company's strategy that improves its creativity and ability to act.
M. Feldman and J. March [2] consider that the intelligence of the organization is “the
ability to provide, analyze and retrieve the right information at the right time”. In this
logic, organizational intelligence is a process that provides strategic information to the
organization.

Information and knowledge management have a considerable impact on the admin-
istrative lifecycle of organizations. Internal and external information management
flows influence not only administrative but also economic life. However, in a more
dynamic environment, standards are accumulating, and technologies are continuously
developing. As a result, it is important for both public and private organizations to mon-
itor changes at the international and national environment maneuvering internal and
external components. This monitoring is hence for the benefit of knowledge manage-
ment strategy adopted by organizations. Baumard et al. [3] state that “organizational
intelligence is a process that provides strategic information to the organization. It dura-
bly modifies its world view, its interactions with the environment and leads to the reor-
ganization of its strategic intentions in order to reduce the difference between the real
environment and the environment perceived in the strategy”.

Indeed, the intelligence of an organization is not limited to the ability to learn and
understand its environment, but mainly includes the ability to act. In the same perspec-
tive, Achard et al. [4] explain that the concept of intelligence is about the ability to
analyze complex problems more or less quickly as the ability to synthesize and create
new knowledge.

In this paper and inspired from the definitions abovementioned, we consider organ-
izational intelligence as the analytical capacity that guides action towards a defined
goal. This power of action and reaction is the result of Economic Intelligence (EI) and
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KM which are a managerial practice that builds and installs the intelligence of organi-
zations.

2.2 Knowledge management

As mentioned earlier, organizational intelligence is merely based on EI and KM both
relying on the same collective cognitive abilities. In fact, EI and KM represent tools
and collective procedures that aim to establish the learning process that transforms in-
formation into actionable knowledge.

First of all, EI is a part of a systematic process of collecting, processing, disseminat-
ing and preserving information and knowledge. Then, KM maximizes the usefulness of
the EI process through the capitalization and consolidation of knowledge and skills.
Thus, EI and KM complement each other to build a strategic information and
knowledge management based on a cross-dissemination and decompartmentalization
of relations exploiting economic actors of the company. The purpose of these two pro-
cesses is to gain a lasting competitive advantage and improve the intelligence of an
organization.

For Nonaka et al. [5], KM is “the ability of an enterprise as a whole to create new
knowledge, to disseminate it within the organization and to make it take shape in the
various products and services of the system”.

In addition, J. Balley [6], describes the KM process as the activity of exchanging,
sharing and disseminating the existing knowledge within the organization collabora-
tors. Authors of this paper say that “consists in implementing mechanisms allowing
everyone to access existing knowledge more quickly, which is in the form of a stock of
information (databases, documentary databases, etc.) than in the form of knowledge
incorporated into individuals and organizations (know-how, experience, competence,
etc.)”.

To sum up, KM can be defined as a systematic process that intends to improve the
performance and learning within organizations by brainstorming and enhancing best
practices and gathering all collaborators’ experiences in the organization.

“Capitalizing on the company's knowledge means considering the knowledge used
and produced by the company as a set of assets constituting capital, and earning interest
on it that contributes to increasing the value of this capital” [7].

As one of the levers of organizational performance, KM is mainly a capitalization-
and collaboration-based approach. However, companies produce and capitalize on val-
ues that are not always financially visible (predictable, accessible). The goals of KM
are mainly economic, organizational and social.

In the literature, there are two most well-known approaches in the field of manage-
ment: the collaborative and the capitalization approaches.

In practice, whatever the choice of employees’ departure is, the KM is ultimately a
mixed approach based on both approaches. In fact, capitalizing without collaborating
is a waste of time leading to databases that no one uses. Similarly, collaborating without
capitalizing leads to ephemeris knowledge and constant reinvention of the wheel. These
two approaches are the main steps of the KM policy, which lead to successfully man-
aging the flow of information and thus preserving the intangible capital of the company.
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Knowledge modeling consists of representing, on an external support, a set of
knowledge in a formalized and architectural way. It relates both knowledge and skills
management processes within an organization. As a result, an ontology is presented as
a knowledge capitalization tool that automates the collection, management, storage and
exploitation of data.

2.3 Ontologies

Ontology is a word used in different fields such as philosophy, linguistics and arti-
ficial intelligence. In philosophy, ontology is the fundamental branch of metaphysics,
for example [9, 10]. It consists of studying the being and the general properties of what
exists. Aristotle has described ontology as “the science of being as a being” [9]. Ontol-
ogy is the science that is concerned with determining the fundamental categories of
beings as they exist. According to Sartre [10], “ontology is defined as the explanation
of the structures of being of the existing taken as a whole and metaphysics as the ques-
tioning of the existence of the existing”. That is, an ontology allows not only to define
the existing beings but also to structure them together.

Similarly, the term ontology is used in information science to refer to the structured
set of terms and concepts representing the meaning of an information field. The main
goal of an ontology is to model a set of knowledge in a given domain in order to build
a representative model of the concepts involved and the relationships relating them.

Gruber et al. [11], “ontology is an explicit specification of a conceptualization”. It
makes it possible to specify in a formal language the concepts of a domain and their
relationships.

In the rest of the paper, we consider an ontology as a set of knowledge, structured
according to concepts and relations between them. A specific language is used to rep-
resent ontologies in a given domain of knowledge.

M. Fernandez et al. [12] advocates the need to set precise objectives before the de-
velopment of an ontology. The aim is to define the limits and use cases.

Generally, ontologies aim to provide a common language facilitating communica-
tion amongst people, between people and machines or amongst systems.

In this paper, we propose an ontology applied to human resources management that
aims to:

o Install an effective management tool making in order to facilitate the management
of the professional career of the different status.

e Define the right human structure to carry out the activity while respecting quality
requirements.

e Master the portfolio of jobs administratively held which provides a better readability
of these jobs and their evolution

o Identify employee's activities and tasks to determine responsibilities and areas of
expertise.

o Facilitate the creation of work teams and eventually the resolution of skills’ conflicts

¢ Avoid redundancies in the overall process of administration.

o Ensure a fair and efficient assignment of key activities / tasks among employees.
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¢ Provide protection against the tendency of some people to change their area of com-
petence or influence regardless of the priorities of the administration.

o Exploit the ontology to generate statistical results of the employees’ expertise areas
and motivations.

e Determine employees’ profiles who tend to change their skills’ orientation unfollow-
ing the organization’s priority.

In the literature, several studies have focused on knowledge management using an
ontological approach. As far as Morocco is concerned, we can cite the project of Kamal
El Guemmat et al. [13] at Hassan II University in Mohammedia. The project consists
of building an ontology for the public higher education in Morocco. The build ontology
tends to respond to the recurrent questions asked by a typical university student. Ismail
Jellouli [14], from the Faculty of Sciences Dhar Mehraz of Fes, has developed an on-
tology applied to tourism by structuring a set of sources from the web to provide the
end user with an integrated answer built from these sources. In Algeria, a human re-
sources project by Faouzia Amourache [15] consists of developing an ontology for the
modeling of the semantic content of the CVs / job offers in terms of their acquired (CV)
or required (job offer). The ontology allows their subsequent automatic reconciliation
by distinguishing skills acquired from those required and by explaining the semantics
of the relationship that may exist between the different fields of the competencies.

At the international level, we mention the works of Claude Moulin, Fathia Bettahar,
Jean-Paul Barthés CNRS (France, 2007) [16] who worked on the development of an
ontology describing knowledge of the field of social assistance as part of the e-govern-
ment. Brisson Laurent [17] in his research project for the benefit of the Computer Sci-
ence, Signals and System Laboratory of Sophia Antipolis (I3S) proposed in his research
report an example of an ontology representing knowledge from family allowance ser-
vices. The objective is to extract models that reflect the behavior of the beneficiaries
and their relationship with the various interlocutors. A case similar to our project, based
on the use of ontologies in the management of knowledge and skills identified in the
project led by Christophe Roche, Charles Foveau and Samah Reguigui who worked on
the implementation [18] in place of an ontology that allows both the clarification of the
concepts related to the management of jobs and skills forecasting, the maintenance of
skills, knowledge and job references. The ontology developed by this research team
allows in particular the management of the information taking into account the termi-
nology and meaning used by the organization's professions.

3 Construction of Ontologies of Skill Management for the
Profit of the Component KM: Case of the State Secretariat in
Charge of Water

The purpose of this section is to present the process that allowed us to build our
ontology proposal for the benefit of the State Secretariat for Water from knowledge
gathering to implementation.

Indeed, our project started from a set of questions that guided our thinking:
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e What are the managerial practices that must be put in place by the SEE to control its
internal and external strategic information?

e How can the SEE deploy its resources to be smart?

e What will be the strategic and organizational contribution of an organizational intel-
ligence device?

To provide answers to these questions, our project consisted in the elaboration of an
ontology based on the method Methontology. The choice of this method is justified by
the fact that it covers the entire development cycle of an ontology, from specification
to maintenance. It is also applicable to several disciplines as presented in Table 1.

Table 1. Comparison of ontology development methods [19]

Methodology Development tools Goal
[Text-to-onto KAON software platform |Model the linguistic domain
Methontology Proteger 2000, ODE Modeling multiple domains semantically and syntactically|
[Terminae RFIEC9 platform Model multiple domains syntactically

In this context, our proposal consists of designing three ontologies:

The first of which represents a generic model of the abstract level. It models and
connects all concepts that can be derived from an administrative status.

The second ontology is the application of a branch of the first ontology in the field
of hydraulic planning. It allows to present all sub-fields of competence, skills, trades
and jobs that arise from a given area of expertise.

To complete the definition of a status within an organization, it is necessary to define
its main mission as well as the tasks, activities and exercises that result from it. To do
this, the design of the third ontology of task ontology type consists in specifying the
missions of the trades specified in the second ontology.

Thus, the objectives of our ontologies can be summarized as follows [20]:

o The first one is descriptive. It consists in forming a knowledge base by modelling a
body of knowledge in our field of study.

e The second is reasoning. It consists of making inferences and automatically gener-
ating knowledge using a set of rules.

To ensure the sustainability of our project, the versioning method should be applied.
Versioning [21] consists in creating a new version of the ontology each time an object
changes value.This approach has three major disadvantages:(1) the change of a simple
attribute implies the creation of a new version of the ontology. Subsequently, it presents
a problem of data redundancy.

3.1  Ontological engineering method: Methontology

This is a methodology that was designed by the team of the artificial intelligence
laboratory of the Polytechnic University of Madrid.

We will use Methontology for the development of the three ontologies. Thus, we
will first proceed to define the objectives of each ontology. Next, we will use the MOT-
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typed object modeling language and the software that implements it (MOTPlus) [22]
for ontology design. For the realization phase, we based ourselves on the Proteger 2000
considered to be the tool most adapted to the ontological engineering method adopted.
It allows to model several domains semantically (properties of objects, properties of
data) and syntactically (classes, subclasses).

3.2 Ontology specification

The purpose of this ontology is to specify the concepts and variables to be considered
when defining a status. This work consists of facilitating the management of the skills
of the State Secretariat for Water:

e New recruits: To za. Indeed, the design of this ontology makes it possible to present
the fields of competence, the subfields of competence, the skills, the trades, the po-
sitions and the jobs of the field of the hydraulic installation. The conceptual model
of this ontology can be applied to all other areas of competence of the different di-
rections.

In order to establish the mission / competence relationship, it seems necessary to set
up a task ontology. It not only allows to model the tasks, the activities and the exercises
attached to a mission, but also to ensure an exhaustive management of the different
statutes. The conceptual model of this ontology can be applied to all the other missions
of the different statutes.

3.3  Ontology conceptualization

The first phase of conceptualization is the development of a glossary of terms that
encompasses all the concepts, instances and attributes that are potentially usable for the
represented ontology, as well as their detailed descriptions in natural language. Tables
2, 3 and 4 illustrate, respectively, a portion of the glossary of generic ontology, domain
and task terms.
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Table 2. Part of the glossary of generic ontology terms

Term Description Synonyms

Secrétariat d’Etat chargé de [Lead actor who decides on the appointment, assignment, pro-|
I’eau motion and skills transfer

. Methodology to simplify and improve the process of sharing,
Gestion des ‘ethodology fo sumphily and imp proce g Knowledge

. distributing, creating, acquiring and understanding the com-
IConnaissances \ Management
pany's knowledge
Gestion des Management mode that aims to improve organizational per-
ICompétences formance and enhance human resources
Statut Situation of fact, position relative to an organization
Domai . . . .
omaine de Set of skills directly reliant on their field
ICompétence
ICompétence Set of knowledge, expertise and soft skills
Xperience Refers to the implementation of the competence
Professionnelle
Profil Professionally, a profile is the combination of skills and
work experience
Diplome IDocument that corresponds to a predetermined training [Training
Méticr (Corresponds to a practice and a knowledge recognized in the
rofessional world in the absence of any organization
Table 3. Part of the glossary of domain ontology terms
Term Description Synonyms
JAménagement |Area of competence corresponding to
. \Water management

Hydraulique the management of water resources

JAménagement d’un barrage

Sub-field of expertise that allows the
design, the construction and the
maintenance of a dam

IA competence that designates the way

Conception . . Idea
Iwe conceive things
Reéalisation ICompetence permitting to switch from |Achievement, application, execu-
the design stage to the existing things [tion
ICompetence which designates the ac-
. tion of keeping, of maintaining in
Entretien on of keeping, o g in good

condition; works, expenses, materials
needed to achieve it

Chargé des études

IA job dedicated to the person who en-
sures the control, the steering and the
evaluation of the studies of hydraulic
imanagement

IDessinateur

Occupation of the person who practices
the art of drawing in architecture

Gestionnaire du parc d’engin

Occupation of the person who manages
lor participates in the management of
the materials park
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Chargé des travaux technique

Occupation of the person who provides
technical assistance to the various par-
ties involved in the execution of the
hydraulic planning studies

Gestionnaire de I’exécution

(Occupation of the person who controls,
manages and guarantees the perfor-
mance

(Chargé de I’entretien

Occupation of the person who main-

tains and follows up the work

Table 4. Part of the glossary of terms of the task ontology

Term

Description

Synonyms

JAménagement d’un barrage

Management process of the design, the
construction and the maintenance of a
dam

IRecherche du site

Research process allowing to study
consistency and soil materials for se-
lecting the most suitable soil

Set of studies to calculate indicators

contours

[Etude .
and dam design volumes
|Application process permitting to . L
e : . |Ach t licat -
Réalisation switch from the design stage to the ex- ti(fn tevement, application, execu
isting things
[Entretien Maintenance and monitoring process
. Study the consistency and the water-
Etude géol . .
ude geologique tightness of the soil
. Delimits the watershed and establishes
[Etude topographique

[Etude géotechnique

Study the consistency of building mate-
rials

[Etude hydrologique \Volume calculation of water intake
Dimensioning of ancillary works (wa-
[Etude hydraulique ter evacuator, water intake, bottom

drain)

[Etude de stabilité

Calculation of slip and rollover stabil-
ity

Terrassement

[Excavation work to reach the bedrock
(the good soil)

[Dérivation provisoire

Drift the water source to institute the
construction of the dike

Travaux d’exécution

Execution of different works

Construction des ouvrages an-
nexes

Construction of the water evacuator,

the water intake and the bottom drain

In order to insert the concepts into their contexts, we proceeded to the classification
of the concepts in hierarchical form.
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Fig. 1. Classification of generic ontology concepts in hierarchical form
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Fig. 2. Classification of domain ontology concepts in hierarchical form
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Fig. 3. Classification of the concepts of the task ontology in the hierarchical form
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After having prioritized the glossary terms, it was necessary to specify the properties
that describe each concept of the hierarchy in a dictionary of concepts. The latter con-
tains all the concepts of the domain, their attributes and their relations. Some are pre-
sented in Table 5.

Table 5. Extract from the generic ontology concept dictionary

Concepts Attributes Relations

Name

Logo

Creation date

Website

Phone number

Address

Legal status

Duration of training
Specialty of the experience
Duration of the experience
Unit of the experience

Etablissement

Expérience professionnelle

After the previous operations for the three ontologies, we proceeded to the definition
of the concepts by means of logical expressions. For each axiom, it was necessary to
specify the description of the axiom in natural language, the logical expression which
formally describes the axiom in first-order logic, the associated concepts, the relations
and the variables used.

Table 6. Table of axioms of generic ontology

Concept Description Erl;prf: ssion Conce‘p,ts Relation Variable
ogique Associés
*A skill is a set of  skill(x) < knowledge, HasSav0¥r,
knowledee. know-h knowledge (x) U know-h [HasSavoir e
nowledge, know-how now-how, oo S
and soft skills know-how () Uy gitts— [[21re, HasSa-
. soft skills (x) [voir étre
ICompétence
Pour y 3 x Compé-
*A skill may have one [tence(x) & compé- Occupation  |HasMétier x
or more occupations  [tence(x). has Mé- P 24
tier(y)
Pour y 3 x Mé-
" *An occupation may ftier(x) & Mé- .
Meétier have one or more jobs [tier(x). Has Em- Employment - [Has-Emploi i, y
ploi(y)

34

Formalization of ontologies

This phase constitutes the most tangible one. It makes it possible to visualize the

location of the concepts relative to each other, as well as the relations which associate
them. Figures 4 and 5 represent the formalization of the respectively generic, domain
and task ontology used for the management of the knowledge and skills realized using
the MOTPlus tool.
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Fig. 5. Conceptual model of task ontology

The actual construction of the generic ontology consists in the realization of RDF
schema of the ontology. To generate this schema, we used the Proteger 2000 tool.
The construction of the RDF schema took place in three phases:

o Creating classes and subclasses of the concepts described in the dictionary of con-
cepts.

e Creating of the properties of the objects which consist in the linking of the classes
and the predefined subclasses.

o Creating the attributes of each concept by specifying the data properties.
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In summary, the development of a knowledge capitalization policy through the im-
plementation of three complementary ontologies facilitated the management of the stat-
utes as well as their skills, their professions and their missions. The value of this project
lies mainly in its ability to facilitate the management of skills in the long, medium and
short term.

4 Conclusion

Through this article we have highlighted the proposals made in the margin of our
study of the internal and external context of the Secretariat of State in charge of Water.
A study that was also based on the analysis of the needs and expectations of the deci-
sion-makers of this organization, the recommendations of the specialized literature as
well as on the best practices of the professionals of the field.

This work is a beneficial exercise that has allowed us to get hold of international
knowledge engineering practices. It also represents a roadmap for the generalization of
this experience to all the departments of the organization, which is the subject of the
study.

This study certainly represents a proven interest. Our future work consists in enrich-
ing these ontologies with the aim of creating a system of automatic recommendation of
skills for a greater capitalization of skills. In this sense we have already elaborated a
state of art in the field of recommendation systems. We then intend to choose the most
appropriate algorithm for our context to build the competence recommendation system
and then link it to the ontologies that will be used as a basis for making the similarity
between the required skills and those of the candidates.
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