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Abstract—The digital transformation of the company is a
condition for the socio-economic development. Dealing
with ICT integration in the enterprise, the paper’s aim is
the identification of the digital transformation conceptual
components, required for designing a knowledge model.

To do this, a literature review is established to identify
the dimensions, and their interrelations, to consider in the
construction of a model, and which led to an ontology-
driven model for digital transformation’s knowledge.

In comparison with other models proposed in the
literature, this ontology is exhaustive in terms of
knowledge, adaptable to any sector of activity and
scalable in terms of dimensions and relationships
composing it.

Index Terms—Ontology, Dimensions, Knowledge,
Model, Digital Transformation, ICT Integration.

|. INTRODUCTION

The latest reports on digital transformation [1]

highlight an exponential trend of companies digitalization.

It concerns more specifically the industrial enterprise
with the industry 4.0 concept. The level of digitization of
the industrial enterprise being of 33% in 2016, studies
affirm that in 2 years this level will increase by 39%
arriving to 72% in 2020.

The digital transformation is therefore the cornerstone
of any business development strategy. It is at the root of a
socio-economic transformation, achieved by the massive
adoption of ICT to generate, process and share
information [2].

In the enterprise context, digital transformation is the
integration of ICT in; the value chain, the supply and
access to the products and services provided by the
company.

The reflection on the digital transformation can be
organized on three main axes, which the following
questions express: Why to digitize a company? What are
the dimensions to consider when digitizing a company?
And how to digitize a company?

Numerous papers have examined the why of the
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digitalization of the company, mainly supporting the
strong  socio-economic impact of the digital
transformation, of which [3,4].

As for the remaining questions, of what and how of
digitalize a company, and because of the urgency and the
need to follow the companies digital transformation
impulse, this paper proposes to look into these two
questions in order to propose a knowledge model that
represents all the dimensions related to digital
transformation.

A literature review allowed identifying the different
paths of digital transformation, through ICT integration
models. In fact, various prototypes are proposed in the
studied papers, most of them are adjusted to a particular
sector. From these models inventory, we have been able
to identify the main pillars of the digital transformation,
and also detect a kind of complementarity between these
models, insofar as each of these models tackles the digital
transformation with a specific vision. Precisely, the
reflection on this transformation is often established
according to a distinct nail of sight and delimited by the
nature of the activity, which is not of less importance.
However, it is necessary to consider the digital
transformation, outside sectoral limitations, as an
economic development model by identifying all the
conceptual components that can directly or indirectly
impact digitalization, and thus to study the possibilities of
designing a digital transformation knowledge model.

In this paper, we have relied on the analysis of the
existing literature dealing with digital transformation,
whether in a generic way, or of the three main branch of
activity, namely education, health and industry in order to
build a digital transformation knowledge model adaptable
to the activity area targeted by digitalization.

The proposed model is based on an ontology
representing the knowledge of digital transformation, in
order to guide ICT integration in the company. This
ontology, adjustable to any activity area, includes the
fundamental pillars of digitalization.

The opportunity of this ontology, in comparison with
other approaches of digital transformation models, is the
exhaustiveness of the conceptual components composing
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it. This is what supports its generic character and extends
its exploitation possibilities.

Targeting the design of a digital transformation
knowledge model, this paper is organized into 7 sections.
The second section deals with the literature review. The
third, is about building methodology of the knowledge
model to prepare the identification of digitalization’s
knowledge of the fourth section and the construction of
the digital transformation knowledge model introduced in
the fifth section. The sixth and seventh section presents
the research synthesis, conclusion and perspectives of this
work.

Il. LITERATURE REVIEW

In order to devote a generic reflection on digital
transformation knowledge model, we relied on a
literature review, targeting ICT integration models in
different sectors of activity, and motivated by the
hereafter research question; what are the digital
transformation models proposed by the literature?

The models we met include a significant number of
methods, concepts and assumptions that we have
collected and organized by business sector in order to
optimize the data analysis and the knowledge extraction
in relation with the digital question.

The digitization of the education sector is one of the
concrete cases that have followed the exponential pace of
ICT evolution and use. E-Education aims to improve /
create new learning processes, so current education
reforms focus on integrating ICT into the school through
strategic plans for ICT adoption, development and
innovation [5,6].

Several models are therefore proposed by the literature,
varying in the approach adopted for the integration of
ICT in schools, but there are many fundamental
components towards which these models converge,
among others, the pedagogic, technological or cultural
axis [7,8].

The same goes for e-Health, this concept has emerged
post-deployment of ICT in the health sector, and aimed to
improve medical services and the patient’s quality of life,
which means, diagnosis, treatment, prevention against
diseases, etc. [9]. The technological opportunity has been
seized to inject a particular dynamism into health systems
currently designed on the basis of ICT adoption. This is
confirmed by the identified models, which focus, inter
alia, on technological, informational and other
components.

As for the industry sector, the new impetus of
digitization that knows this sector is unique. The
digitization of the factory, or the industry 4.0, is an
industrial revolution allowing innovation, cost reduction,
a better cover of needs, optimal solutions, intelligent
systems and alternatives to the production on demand
[10].

ICT integration in the industrial enterprise has implied
major transformations including; the establishment of
global networks integrating machines, warehouses and
means of production involving intelligent machines,
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storage systems and production facilities capable of
exchanging information, triggering actions and self-
controlling [10].

ICT integration models identified vary according to the
axes constituting them, including; technological,
organizational, informational, etc.

Though this sectorial organization of ICT integration
models identified in the literature, we were able to
identify the main dimensions / knowledge proposed by
each sector of activity. We have subsequently ranked
them by level of abstraction as presented in the following
sections.

The literature review, not only nourished our thinking
about ICT integration models, but  also
provided a point of reference to assess the paper’s study
and to evaluate its contribution and scope.

We review in the following some examples of ICT
integration approaches covering the pioneering business
sectors of development, namely: education, health and
industry.

A. Education

ICTs enable us to create, collect, store and use
knowledge and information, to connect people and
resources around the world, to contribute in knowledge
creation, to share and to benefit from knowledge (ICT in
the primary school, Learning and teaching with ICT,
2002). ICT integration in schools has been able to
improve the quality of teaching and learning. However, it
is a complex process involving fundamental changes.
There are, moreover, different methodologies for ICT
adoption in schools [11] presenting all considerable
challenges.

In the paper [12], the key components of a generic
model guiding ICT integration in education are pedagogy,
social interaction and technology. The educational system
is thus the correlation of these dimensions [13]. Pedagogy
is the set of approaches used to teach and facilitate
learning. The social aspect in a learning environment
involves; communication, exchange and sharing of
information between individuals. As for technology, it
involves ICT tools used in teaching/learning process.

Reference [7] builds his reflection on the basis of two
catalytic dimensions of ICT integration in schools,
namely: (i) the structural dimension, consists of the
availability of ICT infrastructure, planning and support
and (ii) the cultural dimensions, consists of innovation,
goal setting and leadership [14].

B. Health

The medical service has been revamped in the digital
transformation era. Most of the medical activity relies
currently on ICT. Addressing the question of ICT
integration in health is an urgent issue. Although, there is
a universal reflection in this sense, carried by the World
Health Organization (WHO) and the International
Telecommunications Union (ITU) to raise awareness of
the need for a national vision of health system and an
implementation roadmap [15].

There are numerous digitalization initiatives in the
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health sector that have led to the development of
interesting ICT integration models, exposing different
conceptions of digitalization. We cite in the following,
some examples through the keys concepts constituting
these models.

Reference [16] proposes a two-dimensional model of
E-health, based on E-Health infrastructure and
implementation. The infrastructure includes two main
aspects, which are the E-health program and the E-health
support. As for the implementation, it is organized into
three sub-dimensions; electronic management, access and
storage of data and virtualization of patient records
(electronic patient).

Reference [17] deals with the impact of digitalized
products and services offer. The EQA model is inspired
by the direct and indirect identified impacts and proposes
to base ICT integration on the financial system, the
mechanisms of access to care and the evolution of the
quality of care.

As for [18], as ground of ICT integration, the following
aspects are proposed; organizational, technical and social,
and mainly the correlation of these dimensions.

C. Industry

The Industry 4.0 concept has emerged from the
integration of ICT in the factory, it depends mainly on the
design of a Cyber-Physics System, in order to realize a
digital and intelligent factory.

The primary goal of Industry 4.0 is to design a flexible
production model that offers digitalized products and
services, based on real-time interactions between people,
products and devices during the production process [19].

The industrial sector too, has its own models of ICT
integration in the factory, among them, the BIM model
that has been a reference case for this study. BIM, or
‘Building Information Model' is the expression of a
technological and procedural change that has emerged
from the architecture, engineering, construction and
operations (AECO) industry [20].

BIM is a multidimensional model based on three axes,
namely:
- BIM activities or all actors and their
"Deliverables".
- BIM steps or maturity levels of the model.
- BIM objectives or all the data needed to identify,
evaluate and qualify BIM fields and steps.

BIM is a hierarchical model, where a BIM axis
represents a number of correlated components. As an
example, the activity axis includes three nested business
fields; BIM Technology, Process and Policy (with two
subdomains each: actors and deliverables):

- Technology is "the application of scientific
knowledge for practical purposes™ [21].

- Process is "a specific ordering of work activities
with a beginning, end, and clearly identified inputs
and outputs: a structure for action™ [22].

- Policies are "written principles or rules to guide
decision-making™ [23].

Building information modelling framework represents
the correlation between these activities through
interactions / intersections between them.

Other models of industrial enterprise transformation
are proposed in the literature in papers [24-26].

I11. KNOWLEDGE MODEL: CONSTRUCTION METHOD

The questions guiding this paper are: What are the key
dimensions of digital transformation? And, can we build
a generic digital transformation model?

Two phases consisting of following sequential steps
organized this study, a first one of data preparation and a
second, of designing the knowledge model. Fig.1
summarizes the principal steps:

1- Key sectors identification (Industry, Education, Health)

Preparation Is made of

2- Collection/Sorting of digital transformation models

3- Identification of ICT integration dimensions in key sectors

4- |dentification of abstraction levels of identified dimensions

5- Grouping of dimensions identified by levels of abstraction (all sectors combined)

Construction Is made of

~

6- Building a tree of dimensions (all levels included)

- Identification of visual languages / models for representation of hierarchical knowledge model

8- Proposal for an ontology of digital transformation

Fig.1. Knowledge model designing stages

A. Key sectors identification

The target sectors of the study include education,
health, and industry, with an opening on generic
integration models. The choice fell on these three sectors,
being the pillars of the economic development, also of the
most dynamic sectors and targets of structural change of
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the governments.
B. Collection/Sorting of digital transformation models.

The selected articles are taken from the following
scientific databases: Google Scholar, AC DL DL, IEEE
DL Xplore, Science Direct, Springer, a combination of
keywords related to the digital transformation, namely,
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Multisectoral ~ ICT  integration  models.  These
combinations are, overall: Integration Model, ICT Model,
Multisectoral Integration Model, ICT Integration in
Education, ICT Integration in Health, ICT Integration in
Industry, Digital Transformation, and Industry 4.0.

These key words allowed locating an important
number of articles that we filtered through the title and
the abstract in order to extract the selection of articles dstactien Abrtraction e

level

summarized in Table 1. \ I

Table 1. 1% selection of articles

Sector Number of selected articles
Education 15
Health 19
Industry 18
Transverse 10
62 Fig.2. Grouping of identified dimensions by level of abstractions by

activity area

After studying these articles, we selected for
exploitation, in Table 2 the articles proposing a digital
transformation approach namely:

Abstraction
level

Table 2. 2" selection of articles

Sector Number of selected articles
- Activity area |
Education 11
Health 13 Activity area Il
Industry 13 '
Transverse 7
44 Activity area lll

C. Identification of ICT integration dimensions in key
sectors

Based on different models proposed by the selected
articles (text, prototype, paradigm, etc.) a batch of data
has been collected, which represents all the identified
dimensions of digital transformation.

Fig.3. Grouping of identified dimensions by level of abstraction, all
business activity areas involved

]
D. Identification of abstraction levels of identified

'
dimensions | | Dimersion

Being the set of knowledge to be considered in ICT I Dimension l
integration, these dimensions have been structured

according to different levels of abstraction, mainly three,

each one represents a particular level of detail, allowing
the dimensions prioritization from more specific to more
generic and vice-versa.

The arrangement of these dimensions on the basis of
the three levels of abstraction allowed the construction of
dimension trees by activity area. Fig.2 illustrates this
leveled organization of each business line.

Dimension

Dimension

Dimension

E. Grouping of dimensions identified by levels of I
abstraction (all sectors combined) |

Subsequently, dimensions of the same level of Abstraction I Absiraction Abstraction
abstraction have been grouped, all sectors involved, to " I .
identify the dimensions to be selected and suggest others ]
if necessary. Fig.3 illustrates the different dimensions of Fig.4. Hierarchical organization of abstraction levels

all sectors, constituting a level of abstraction.
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F. Building a tree of dimensions (all levels included)

The chosen dimensions, by level of abstraction, are the
generic dimensions found in 2 or 3 sectors or the
dimensions of a particular sector that can be extrapolated
to other sectors.

Three groups of dimensions have been constituted,
each one representing a specific abstraction level. The
hierarchical relationship structuring these groups is
described in Fig.4.

G. Identification of visual languages / models for
representation of hierarchical knowledge models

The original goal behind the present reflection is to
support company’s Digital Transformation, through the
construction of a conceptual prototype that can used as a
guiding model to ICT integration in various sectors of
activity [27].

A model is therefore a simplified representation of
knowledge, allowing a fluent portability of ideas and
concepts. The points of attention relating to the
construction of the model are mainly, how to inject all the
data into the model and how to identify the level of
simplicity/complexity of the model without disrupting its
cohesion [28].

There are several modeling approaches as; visual
database interfaces [29,30], graph theory [30-32] and
mainly semantic approaches using domain ontologies that
have been adapted for data modeling and information
retrieval, [33-35]. These one have improved the interface
separating the data from the queries, and thus bring the
results closer to the user’s search needs [30].

Representing a shared, agreed and detailed model of a
specific domain [30,36] ontology offers a synergy of
context-related concepts through relational links. The

model that best converges with our need for conceptual
representation of knowledge is ontology.

H. Proposal for an ontology of digital transformation

Primarily, the construction of ontology presupposes the
selection of the appropriate language to the context of
study [30]. Numerous languages have been developed, a
comparative work of these languages is proposed in the
paper [30]. We have chosen BIM Ontology [37] because
this paper’s aim is not to extract information from the
ontology, but to represent from a conceptual point of
view the knowledge related to digital transformation.
Especially since the applicability of this language is
justified by the case study conducted by Bilal Succar in
his research paper [20].

IV. DIGITAL TRANSFORMATION - KNOWLEDGE CAPTURE

The conceptual components of digital transformation
identified based on the literature review of section Il are
presented, in this section, by level of abstraction.

The dimensions/knowledge identified by levels of
abstraction have been filtered so that only those found in
more than one sector are retained. Those having a generic
character were also filtered out after verification of their
portability/adaptability to other sectors. And this, to
gather exhaustively the knowledge related to digital
transformation. Table 3 includes the knowledge of the 3rd
level of abstraction.

Table 4 includes the knowledge of the 2nd level of
abstraction.

Table 5 includes the knowledge of the 1st level of
abstraction.

Table 3. Digital transformation knowledge — 3 level of abstraction

Abstraction level 111

Dimension Descriptive
Structural Dimension Involves changing the organizational structure, processes
[5,7,24,25,28,39,40] and skills needed to exploit new technologies

Informational Dimension
[8,19,24,26,41-44]

Involves data/information management

Environmental Dimension [45-47]

Includes macro-environmental factors influencing ICT
integration (Regulatory Framework, Resources)

Security Dimension

Includes; IT security (hardware, application and network),

[19,46,48,49] data and human security and environmental security
Quality Dimension Consists of the quality of the product and service resulting
[9,17,43,50] from Digital Transformation

Financial dimension
[9,17,18,26,38,43,45,51]

Consists of investment / return on investment

Cultural Dimension
[7,8,52]

Consists of all the values and behaviors shared by a

community / ICT Culture

Innovation Dimension
[5,18,38,53-56]

Includes innovation in technology design, technology

processes and ICT Management

Participative Dimension
[12,26,47,55,57,58]

Consists of the collaboration / interaction of any

stakeholder, including the user

Copyright © 2018 MECS
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Table 4. Digital transformation

knowledge — 2" level of abstraction

Abstraction level 11

Dimension

Descriptive

Organizational Dimension
[5,18,19,25,50,53,59,60]

Consists of ICT adoption, ICT deployment,
Dissemination, Implementation, Infusion, Integration.

Operational Dimension [26,38,61,62]

Definition of all actions / activities after digital
transformation

Managerial Dimension
[5,16,18,19,41,43,45,50,63]

Consists of SI Management / IS Governance

Data Management [8,24,26,41,43,44,57,64]

Data management process, Collection, Sorting,

Analysis.
Information Management Process for managing information resulting from data
[8,24,26,41,44,57,64] processing
Resources Integrates all technical, technological and human
[18,45,46] resources.
Regulatory Dimension [20,43,45,46,51] Consists of the legal and political framework
?ig;s ZCYULI;{ Hardware, application and network security device

Data security [19,47-49]

Tools and means of data security

Service / Product [9,17,43,50]

Prestation offerte/consommé par canal digital

Financial Investment
[9,17,18,26,28,43,45,51]

Funds injected into Digital transformation

Return on investment
[9,17,18,26,38,43,45,51]

The financial gains generated by Digital transformation

ICT adoption [7,8,52]

ICT use in people's daily lives

Technological design [5,7,18,38,54-56]

Technological creations

Technological process [5,7,18,38,54-56]

Steps of design, production and technological
commissioning phases

ICT Management [5,7,18,38,54-56]

Organization techniques and technology management

Interaction [12,26,44,47,55,57,58]

Interactive use of digital products / services

Collaboration [12,26,44,47,55,57,58]

The user is a key stakeholder in the digital processes.
Digital offer oriented user.

Table 5. Digital transformation knowledge — 1% level of abstraction

Abstraction level |

Dimension

Descriptive

ICT integration process [5,18,19,25,50,53,59,60]

Includes steps in ICT integration, actors,
responsibilities and interactions

Work Organization and Design
[5,18,19,24,25,50,53,59]

Reorganization of trades and responsibilities,
Creation of new professions

Responsibility for Digital Transformation
strategy [38]

Centralized, decentralized, ...

Operational changes [26,38,61,62]

All changes impacting post-digitization
actions/activities

Skills building [38]

Training on new jobs created by digitalization

Leadership [5,16,18,19,41,43,45,50,63]

Governance [6,7,12,20,27,41,50,53,65]

Components of a business plan of a company in the

Strategy [5,16,18,19,41,43,45,50,63]

context of digital transformation

Management [5,16,18,19,41,43,45,50,63]

Technical Dimension
[5,10,18,44,48,49,50,51,56,57,66]

Includes technical infrastructure, development and
technical implementation

Technological Dimension
[5,10,12,18,19,25,26,44,46,50,54,56,57,64,67,68
1

Includes Hardware, Software and Network
Components

Human Dimension
[5,18,26,45,48,51,52,54,55,69]

The social aspect: knowledge of information
technologies and user skills

Legal dimension [20,43,45,46,51]

Rules governing the digital question (data
protection, transaction regulation)

Political dimension [20,43,45,46,51]

General framework governing a population
integrating the digital movement

All the dimensions being collected, a first work of
organization is established in order to regroup the
dimensions of the same family, of all abstraction level, as
proposed by the Fig.5, in preparation for the ontology
presented of the next section.

V. BUILDING KNOWLEDGE MODEL

The design of a knowledge model requires a language
representing the conceptual components identified and
the relationships linking them. This section starts from

Copyright © 2018 MECS 1.J. Information Technology and Computer Science, 2018, 12, 1-12
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the choice of language for this case study to the
construction of the knowledge model.

A. Langage — BIM ontology

The ontological language chosen, BIM ontology, is a
language derived from existing ontologies [37], the
general technological ontology [70,71] and the general
process ontology [65]. The re-exploitation of ontology
meets the criteria of shared ontologies as explained by
[72]. This language is used to represent conceptually the
identified knowledge and the relationships linking them.

The BIM ontology is composed of four objects of
knowledge: concepts, attributes, relationships, and sets of
knowledge. The related definitions are explained in Table
6.

Table 6. BIM Ontology Knowledge Objects [15]

Knowledge s
Objects Description Examples
Component;
| Concepts A mental construct Document: Role
Values and . .
1l Attributes qualifiers associated Cost; Count;
- Description
with Concepts
Connections ADDIOVeS:
. between Concepts; pp V
11 Relations Detects;
the effect of one Supplies
Concept on another PP
A purposeful Knowledge
compilation of Foundations; Kn
IV | Knowledge Sets Concepts, their owledge Blocks;
Attributes and Knowledge
Relations Views

B. Objects of knowledge retained

In order to build the digital transformation ontology,
three knowledge objects of all the components of the
BIM ontological language cover our need to structure the
different levels of concepts identified and the
relationships between them.

Knowledge Set

- Knowledge Foundations: Digital transformation
ontology.

Concepts

- Knowledge domain: The set of knowledge /
dimensions of digital transformation of level Ill.

- Component: The set of knowledge / dimensions of
digital transformation of level II.

- Field: The set of knowledge / dimensions of digital
transformation of level I.

- Example: Explanatory example of knowledge /

Copyright © 2018 MECS

dimensions of digital transformation of level 1.
Relations

- Involves: It is the link of implication between the
domain of knowledge and the level of knowledge
I1l. (The domain of the digital transformation of
the company, involves the set of knowledge
described in the figure below, namely, structural,
informational, environmental, security, quality,
financial, cultural, participative & innovation).

- Has part: represents the relationship between
Level Il and Level Il, it is a link representing the
parts making up each level 111 knowledge. (For
example, in the digital transformation of the
enterprise, the dimensions:  organizational,
operational and managerial are the parts
composing the set of structural knowledge).

- Contains: represents the relationship between level
Il and level I, it is the set of knowledge of the
abstraction level | contained in each knowledge of
level Il. (For example, in the field of digital
transformation of the company, technical,
technological and human resources compose the
set of knowledge "Resources").

C. Knowledge ontology

Ontology of knowledge is representation language of a
specific domain’s concepts and the relations linking them.
Ontologies are  mainly used to standardize
communication between individuals [73] and to facilitate
interoperability of systems [20,74]. Ontology is also
considered a preliminary stage for the construction of
different domain models [73].

The ontological representation that we propose was
designed on the basis of a reference model that is BIM
model, resulting itself from the exploitation of "General
Technological Ontology”, [75] while respecting the
ontology reuse criteria [72].

Our ontology, containing the four objects of
knowledge; concepts, attributes, relationships and sets of
knowledge (Table 6), is therefore the description of the
set of knowledge identified and the relationships linking
them for digital transformation. This description will
enable the various stakeholders in ICT integration in the
company, of any branch of activity, first to have any
knowledge related directly or indirectly to digital
transformation, then the possibility to analyze and exploit
this knowledge to frame the digitalization of the company.

Fig.6 illustrate the Ontology-Based Model For Digital
Transformation’s Knowledge.

1.J. Information Technology and Computer Science, 2018, 12, 1-12
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ICT adoption

Subdimension

i Management

Ressources

Technical i

Service/Product

Financial
Investment

Knowledge
domain

4 Structural

4 Informational

Ontology concept

‘Knowledge area’ -
& Environmental

//
Ontology / / v
relation / /
I~

| Involves

Security
Quality
Financial

Cultural

Innovation

Participative

Technological
design

Interaction

Technological
process

Fig.5. Group of dimensions

Companent Ontology Field
Ontology relation

relation o ICT integration process )-—"‘”’L
Has part «———"  Organizational component ~ ~— Contains = — = T~ (T

P Work Organization and Design el
Operational component —— Contains \-rI Responsibility for Digital Transformation strategy | '

Operational changes

i

Managerial component — Contains. k Sills bulding
N Leadership

Data Management Governance
Information Management Strategy

Management

A I

Technical

Ressources — Contains Technological
— Has part il
Regulatory Contains Human

Legal component

A

Political component ] \

IS Security (hardware, application, network)
— Haspart =

Data Security

—— Has part ——» Service / Product

Financial Investment
— Haspart =
Return on investment

~— Haspart ————» ICT adoption
o Technological design ~ Contains ———__
" Maspart <= —*  Technological process  — Contains —
— _
» ICT Management — Contains ——
— Haspart <—» Interaction
‘ Collaboration

Fig.6. Ontology-Based Model for Digital Transformation’s knowledge
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VI. RESEARCH SYNTHESIS

For an optimized reflection on the digital
transformation, the model we proposed in this paper
includes all the knowledge identified in the literature with
a hierarchical restructuring.

Considering the knowledge of the most generic level of
abstraction, it is true, as already mentioned, that all these
dimensions come from the literature, however, each of
the studied papers covers only a number of knowledge,
without the others. This can be explained by the sectorial
separation in the design of ICT integration models, as
well as by the variation of the approaches of studies of
the digital question. A technical approach to digital
transformation systematically involves a design based on
technological knowledge, unlike a structural approach
based on organizational, operational and managerial
knowledge.

The aim of this paper is to reconcile the different
conceptions of digital transformation, due to sectorial
differences or to multiple study angles and perspectives,
in order to propose a generic transformation approach,
adaptable to the different contexts, exhaustive and based

Dimensions

on complete knowledge.

In the histogram of Fig.7, we evaluated the presence
rate of the retained dimensions, presented in the ontology
(Fig.6), in the papers studied. As pictured in Fig.8 that the
knowledge mainly covered by the literature are; structural
(organizational, operational, managerial), informational
(data management, information management) and
environmental (technical, technological and human
resources). Unlike knowledge as; security, financial,
quality, cultural, innovation and participatory dimensions,
which are moderately to slightly covered by the literature.

It is important to mention that none of the papers
studied focus its conception of ICT integration on all the
knowledge necessary for a complete reflection on
digitalization.

The opportunity offered by this study is; a global view
of the digital transformation through all the conceptual
knowledge composing it, the adaptability of the
ontological model to any context and the possibility of
exploiting it for the building of a multi-sectorial strategy
of digitization.

iz
[51 (71 (8] [9] (0] [12] [16] [17) (18] [29] (20) (24] [25] [26] [38] [39) [40] [41] [43] [aa) [5] [a6] [47) [48] [49) [50] [51] (52) (53] (54] (55] [56) [57) (58] [59) (60] (61] [62] (63] (64) (66) (67) (68) (69) % 5
Fig.7. Correspondence between dimensions and retained article
VII. CONCLUSION
Structural Informational ) R L. ) ,
v Dealing with digital transformation, the paper's

Security Quality

<

Financial

Cultural Innovation Participative

v vV

Fig.8. Percentage dimension / studied articles
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reflection consists of studying the dimensions required to
build an ICT integration knowledge model for the
company.

This work is based on a literature review that spans
multiple business areas. This allowed the identification of
all the conceptual components necessary to design a
generic digital transformation model covering the
comprehensiveness of knowledge identified in the
literature.

The resulting model of this study is an ontology-based
model for digital transformation’s Knowledge. It is
the basic tenets for any digital strategy and a guide to ICT
integration in the company regardless of its sector of
activity.

1.J. Information Technology and Computer Science, 2018, 12, 1-12
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Indeed, digital transformation’s Knowledge is one of
the two axes constituting our meta-model of digital
transformation, it is also essential to evolve and complete

this

reflection by thinking and designing the ICT

integration process in the company.
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