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Abstract—Today, adopting an ERP has become a critical
decision for Small and Medium-sized Enterprises (SMEs) seeking
to modernize their information systems and implement
integrated management. In this context, it is crucial to identify
the Critical Success Factors (CSFs) to ensure the successful ERP
Implementation (ERPI). However, previous studies have
generally analyzed these factors in a broad sense, without
considering their progression through the various phases of the
ERPI process. The objective of this study is to identify the CSFs
associated with each phase of the ERPI process, as well as to
determine their relative importance in each of these phases
within Moroccan SMEs. To achieve this objective, a mixed-
methods approach was adopted. The action research method was
used to identify the CSFs associated with each phase of the ERPI
process within Moroccan SMEs. Additionally, we used the Fuzzy
AHP method to determine their relative importance in each of
these phases. The results indicate that the importance of CSFs
varies across the different phases of ERPI. During the analysis
phase, strategic factors are paramount, while those related to
project management and technology gain in importance during
the design and implementation phases. Finally, organizational
factors play a crucial role during the final preparation phase, as
well as during the implementation and support phase. This
research complements the existing literature, which analyzes key
success factors in a general way, by offering a phase-by-phase
analysis of the ERPI process. It provides ERP consultants and
project managers with a clear overview of the factors to
prioritize at each phase of the project, and helps reduce the risk
of ERP failure by identifying the key success factors that ensure
the successful implementation of ERP within Moroccan SMEs.
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I.  INTRODUCTION

Nowadays, most organizations capitalize on the adoption of
reliable and efficient solutions to archive and manage the large
amount of information produced during daily transactions, to
achieve better management and decision-making.

ERP is a software designed for the management and
organization of all administrative processes of an organization
in different departments that have a codified database that
allows simplified analysis and rapid sharing in real-time [1].
Various companies have made the decision to implement ERP
as a new system to reduce operating costs, improve
productivity, and enhance services to the customer [2].

Successful ERPI offers many advantages such as better
service to customers, good quality production, and reduced
cost, but the implementation of ERPs is always a great
challenge for several organizations [3, 4, 5].

To improve the chances of success for ERPPs, several
studies have focused on identifying the CSFs that influence the
success of these projects [6,7]. Taking these factors into
account enables organizations to better manage the risks
associated with ERPIs and increase the likelihood of project
success [6].

This issue is particularly important for SMEs, which
generally have more limited financial, human, and technical
resources than large companies. In this context, identifying and
managing CSFs is essential to ensuring the effective
implementation of ERP.

However, although numerous studies have identified the
CSFs for ERPPs, there is a lack of research that identifies these
factors and their importance across the various phases of ERPI,
particularly in the context of Moroccan SMEs.

In this context, this study aims to identify the CSFs and
determine their relative importance in each phase of ERPI
within Moroccan SMEs.

II.  LITERATURE REVIEW

A. ERPI Process

The implementation of an information system is generally
viewed as a process consisting of several successive phases
[8,9]. An ERP Project (ERPP) is a comprehensive development
process within a company that includes several phases of
planning and execution.

According to [10], the implementation of an ERP involves
three  essential phases, namely: Pre-implementation,
Implementation, and Post-implementation.

However, other researchers subdivide these phases into
several sub-phases in order to better understand the specific
characteristics of the activities carried out during the project.

Table 1 provides an overview of the process for
implementing an ERP.
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TABLE L. ERP IMPLEMENTATION PROCESS
Pre- . Post-
Authors Implementation Implementation Implementation
Adoption Use & Maintenance
[11] o Implementation Evolution
Acquisition Retirement
Stabilization
[12] Design Implementation Improvement
Transformation
. . Shakedown
[13] Chartering Project Onward & Upward
[14] Planning Project Enhancement
[15] Planning Implementation Stabilization
Improvement
Initiation Acceptance
[16] ) Adaptation Routinization
Adoption .
Infusion
[17] Planning Transition Enhancement
Performance

B. CSFs for ERPI

Various research studies have been conducted to identify
the CSFs in ERPI. In our research, a detailed analysis of the
literature on the CSFs associated with ERPI was conducted. To
this end, we conducted a systematic review using a rigorous
methodology. This approach was based on a review of
published studies specifically focusing on CSFs in recognized
scientific journals. The analysis followed the standard steps of
a systematic review: planning, article selection, content
analysis, and synthesis of results.

In total, this analysis identified 33 factors influencing the
success of ERPPs. To facilitate their analysis, these factors
were grouped into four main categories: Strategic factors,
Organizational factors, Project management factors, and
Technological factors.

Table I provides an overview of the CSFs identified in our
study, along with their classification.

Sls;po nand consultant | 153 »5.26,28,32,34.43,44]
Process Reengineering [20,22,25]
i’;i‘if;em Project | 15 5021,22,25,26,32,40,41]
Steering committee [26,36]
Project Budget [33,34,47]
Project Project duration [30,33,34,35,41,44,45,47]
managemen i
N
Implementation team [36,48,49]
Project team competence [22,26,48,49]
Teamwork [7,20,21,22,27,28,32,33,35,44,4
5,46,48]
Minimal customization [20,22,26,42]
ERP price level [36,43]
Lechnological [20,22,28,34,39.45]
Architecture choices [22,26]
Technologic ERP software selection [7,23,33,34,44,45,48,50,51]
al ERP tests [7,23,50,51]
System reliability [7,48,50]
System scalability [7,48,50]
ania;ationanalysw and [32,33,35,38]
ERP configuration [30,33,34,35]

TABLE II. OVERVIEW OF THE IDENTIFIED CSFS
Category Factor Author
[7,20,21,22,23,24,25,26,27,28,2
Top management support 9,30,31,32,33,34,35]
Clear — goals —and | 1), 57 73 76.28.32,35.45.47]
objectives
Strategic ERPI Strategy [7,28,31,32,36]
Project champion [7,20,22,25,26]
Commitment of people to
the implementation [7.22,39]
Organizational culture [7,36,34,37,38]
Organizational ~ change [20,23,26,40.42]
management e
End-user and stakeholder [20,29,30,36,38.46]
involvement om T e
- [20,21,22,23,24,32,35,39,41,43,
Organizatio Training to users 44.45]
nal Efective communication [22,26]
Interdepartmental [22,26]
cooperation i
Human resource planning | [36,39]
Supplier relationship and [7,20,21,22,26,43]
support ,20,21,22,26,

However, most existing studies analyze CSFs in a general
way, without taking into account how they evolve across the
different phases of ERPL

To address this limitation, this research aims to identify the
CSFs specific to each phase of the ERPI process within
Moroccan SMEs and to determine the relative importance of
these factors during the different phases of the project.

III. RESEARCH QUESTIONS

Given this gap in the literature, this study aims to answer
the following question: How do CSFs vary across the different
phases of the ERPI process in Moroccan SMEs, and what is
their relative importance at each phase of the project?

We will attempt to answer this central question through the
following sub-questions:

1) What are the CSFs associated with each phase of the
ERPI process within Moroccan SMEs?

2) What is the relative importance of these factors in each
phase of ERPI within Moroccan SMEs?

IV. RESEARCH METHODOLOGY

To answer these research questions, we adopted a mixed
research method.
A. Action research

To answer the first research question, we used the action
research method.

We chose this method because we could not find any work
on this subject in Morocco using the action research method.

Q
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Furthermore, this method places the researcher within the
company, allowing for close observation.

The action research method is a type of case study in which
the author, usually the researcher, actively participates in the
implementation of the system [52]. It aims to solve problems
while generating knowledge [53].

The action research cycle follows a cyclical process
comprising a preliminary stage aimed at defining the context
and objective, as well as four main stages: constructing,
planning action, taking action, and evaluating action. Fig. 1
presents the action research cycle.

Constructing: Based on the context and the defined
objective, the action researcher develops hypotheses drawing
on the state of the art and their expertise in the field.

Planning action: The action researcher plans all stages of
the project based on the established hypotheses and in
collaboration with the project team.

Taking action: The action researcher implements the
planned actions with the participation of all project
stakeholders.

Evaluating action: The action researcher carries out the
necessary checks to evaluate the achievement of results in
relation to the hypotheses formulated.

Context & Purpose

7__,__“:_» Constructing ——

—

Evaluating Planning
Action Action

——___ TakingAction *—

Fig. 1. Action research cycle

In our study, the action research method was used in 2
Moroccan SMEs. I had the opportunity to work on both
projects as project manager. In this capacity, I was responsible
for directing and supervising the implementation of the
respective projects. As project manager, my role included
strategic planning, team coordination, and supervision of the
various phases of project implementation. This experience as a
manager directly involved in these initiatives and gave me an
in-depth perspective on the challenges and successes
encountered during these complex ERPI processes. Table III
presents the cases studied.

TABLEIIl.  DESCRIPTION OF THE CASE STUDIES
Company A Company B
Year 2014 2013
Specialty Coaching, leadership and Consulting, audit and support
management
ERP Odoo Version 11 Odoo Version 12
Purchasing, Sales, CRM, | Purchasing, Sales, CRM,
Modules Inventory, Billing, | Inventory, Billing, Accounting,
Accounting, Document, | Document, Project, Human
Project, Human Resources | Resources, Signature
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B. Fuzzy Analytic Hierarchy Process

To answer the second question, we adopted a multi-criteria
approach using the Fuzzy AHP.

The AHP is a multi-criteria decision-making method that
allows a complex problem to be structured by ranking criteria
and quantifying their relative importance based on expert
judgments [54]. However, expert judgments can be subject to
uncertainty and imprecision. To overcome this limitation, the
Fuzzy AHP approach was developed by integrating fuzzy set
theory into the AHP method [55].

For this study, data were collected from consultants who
had participated in ERPI projects at Moroccan SMEs. These
consultants were asked to conduct pairwise comparisons
between the various CSFs identified for each phase.

The method applied consists of five main steps:
constructing the fuzzy comparison matrix, calculating fuzzy
sums, determining synthetic values, defuzzifying weights, and
final normalization.

1) Construction of the fuzzy comparison matrix

a) Define the CSFs
Note the CSFs for the phase:
CSF,, CSF,, ....,CSFy
(e.g., CSF; = Support and involvement of senior
management, CSF, = Involvement of end wusers and

stakeholders, ...)

b) Pairwise comparison (question for consultants): The
CSFs are compared in pairs by consultants to assess their
relative importance in the phase.

For each pair CSF;, CSF;, the following question is asked:

In this phase, is CSF; more important than CSF;? And to
what extent?

¢) Conversion to a triangular fuzzy number (TFN)
Each response is converted to a triangular fuzzy number:

djy = (lujp My ugey)
Interpretation:
e [ =lowest possible value
e m = most likely value
e u =highest possible value

Linguistic judgments are converted into fuzzy numbers
according to the scale shown in the following Table IV.

d) Aggregation (average) when there are multiple
consultants.

When multiple consultants participate in the evaluation,
and each provides (I, my, Uy ), then the final cell is:

1 k
_ )
lup =% E Lij
k=1
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()
mgjy = KZ m;

()
Ugjy = KZ

CONVERTING LINGUISTIC JUDGMENTS INTO TRIANGULAR
Fuzzy NUMBERS.

TABLE IV.

Linguistic variables Fuzzy scale Corresponding fuzzy scale

Equally important (1,1,1) 1,1, 1)

Moderately important (1/2,1,3/2) (2/3,1,2)

Important (3/2,2,5/2) (2/5,1/2,2/3)
Very important (52,3,7/2) (277,173, 2/5)
Extremely important (72, 4,9/2) (2/9, 1/4,2/7)

where, K represents the number of consultants.
Therefore:

g = (X l(K) 1N w1 e
{ij}y — i,j 'K l] ‘K

e Consistency rules for the matrix
Diagonal:

A criterion compared to itself is equal to:
agy = (1,1,1)

Reciprocal (inverse):

If:
agjy = (Lmu)
So:
111
~ _ o~ -1} _
Ay = a{ij}{ V= (;;7)

1) Result of this step: We obtain the fuzzy comparison
matrix:
L11 dpgy Gusy Gpay Gusy Gpe
A1y L11 Gpay Gpay Grsy s
Az1y Gy L1 Qzay Ggzsy dgzey
Aany Qazy Ay L1 Gusy Qe
As1y Agszy Agszy Asay LT G
[ Ae1y Gre2y Gge3y Geay Ggesy L1

2) Calculation of fuzzy sums by criterion: For each CSF,
the sum of the fuzzy values in the corresponding row is
calculated:

Zli =

-
Il
-

'M:
<

ij

™M
E
I
INgb
3

-
I
[y
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n
Zul‘ = Z ui_]-

j=1

These values represent the cumulative weight of a CSF
relative to the others.

The total sums are then calculated:

n
thot = Z le
IMpor = Z xm;
n
Lupor = z
i=1

3) Calculation of fuzzy synthetic values: Fuzzy synthetic
values are obtained through normalization:

San= Zl; X
i P Sugy

S{m,i} = Zmi X m
tot

Seon = DU X ——
twf} e Zliot

These values represent the relative importance of the CSF
in a vague form.

4) Defuzzification of weights: To obtain a single usable
weight, fuzzy values are converted into simple numerical
values using the center-of-gravity method:

Sy T Spmiy T Sy
3

This step provides a numerical value representing the
significance of the CSF.

V|/i:

5) Normalization of weights: The weights obtained are

then normalized so that their sum equals 1
Wi

W= o

k=1 Wik

The weights can then be expressed as a percentage:
Weight;(%) = 100 * w;

These values correspond to the final relative importance of
the CSF in the phase.

V. FINDINGS AND RESULTS

A. Identification of the CSFs for Each Phase of the ERPI

As explained in the literature review, the ERPI process is
divided into three main stages, namely: pre-implementation,
implementation and post-implementation.
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In our research, pre-implementation includes the analysis
phase and the design phase. While implementation includes the
realization phase and the final preparation phase. The last step
is the post-implementation which includes the commissioning
and support phase. Table V details the CSFs for each phase of
the ERPI.

1) Analysis phase: According to [56], the analysis phase is
a key step in the ERPI, as it aims to establish a thorough
understanding of the company's needs. This phase allows the
scope of the project, the strategic objectives, and the terms of
collaboration to be defined. It involves organizing the project
kick-off meeting, structuring the project team, analyzing
existing documents and processes, and conducting interviews
with key users. These activities enable the functional
requirements of the organization to be identified, formalized,
and validated.

2) Design phase: According to [56], the design phase aims
to translate the functional requirements validated during the
analysis phase into operational solutions adapted to the ERP.
It is based primarily on the functional requirements document
and consists of designing the target processes in detail through
the preparation and presentation of prototypes of the various
ERP modules to be implemented. Workshops are organized
with stakeholders to define management and customization
rules and any additional features. This phase also allows the
data migration strategy and methods to be defined.

3) Realization phase: According to [56], the realization
phase involves the practical deployment of the solutions
defined during the design phase. This phase includes
configuring the various ERP modules to be implemented,
carrying out customizations and specific developments, as
well as preparing and migrating data to the test environment.
Tests are then conducted to verify that the system meets
functional and technical requirements. Any detected issues are
analyzed and corrected iteratively to ensure the stability and
quality of the solution.

4) Final preparation phase: According to [56], the final
preparation phase marks the transition period between the
technical implementation of the ERP system and its actual
deployment. This phase involves organizing training sessions
for users to ensure they are able to use the system effectively.
It also includes conducting user acceptance testing (UAT) to
verify that the ERP system meets functional and operational
requirements. Furthermore, any issues detected during UAT
are analyzed and corrected, thereby ensuring the system’s
quality and reliability before it goes live.

5) The commissioning and support phase: According to
[56], the commissioning and support phase is the final stage of
the ERPP, where the system is deployed in the production
environment. This phase is based on the final configuration of
the system, the source code for specific and customized
developments, the data ready for migration, and the
production plan established during the previous phase. The
main activities include configuring the production
environment, installing the source code, migrating data to the
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production environment, conducting a production audit to
verify system compliance and performance, and setting up
post-production support to assist users and resolve any
incidents.

Using the action research method, we identified the CSFs
that determine the success of ERPI within Moroccan SMEs. In
total, we identified nine factors that influence the success of
ERPI in this context. Below, we present the main CSFs
identified in this study, as well as the phases during which each
of these factors exerts an influence throughout the ERPI
process.

Management support and involvement are essential to the
successful ERPI. This depends on the willingness of executives
to provide sufficient and ongoing support for the system
implementation process. Management must be fully involved
in decision-making, as an ERPP entails significant changes to
existing business processes. Management’s support for
employees is a prerequisite for the acceptance of the new
system. Indeed, if management demonstrates commitment to
the project, employees will be more inclined to adopt it.
Conversely, a lack of buy-in from management can hinder user
acceptance. It is therefore crucial that management does not
express doubts and that it demonstrates confidence in the
system’s value. It must also foster an environment conducive
to the ERP project’s acceptance; otherwise, the project risks
being rejected. This factor remains essential throughout all
phases of the ERPI.

Involvement of end users and stakeholders is essential to a
project’s success. Their participation in the implementation
process helps to better understand requirements and needs,
validate business rules, customization needs, and new features
to be developed, as well as test the system and participate in
training sessions. Insufficient user participation often leads to
project failure, as a lack of representation can result in ill-
suited business processes. This factor is essential in the various
phases of ERPI, with the exception of the development phase.

Project management is essential to the successful
implementation of the ERP. It consists of continuously
managing the implementation plan. This includes planning the
various  stages, determining  milestones, allocating
responsibilities and defining success criteria. Effective project
management ensures that the core activities of the ERPI are
given priority and helps to meet deadlines and timelines. This
factor is necessary in all phases of the ERPI.

Process reengineering is the process of observing and
analyzing how the business operates to determine what
changes can be made to streamline its operations. It is a way of
examining the current operations of the business to determine
the best way to proceed when designing the new system. This
factor is necessary in the analysis phase.

Project team competence is essential for ensuring the
success of the implementation. The team must possess the
skills, knowledge, influence, and experience necessary to carry
out the project, in order to effectively manage meetings with
users, ask the right questions to define requirements and lead
process reengineering, prepare and present the prototype to
users, validate with them the management rules and
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customization needs for each module, and define the
framework for data migration. It is also crucial to identify
experts with a deep understanding of the company, its
operations, and its objectives to ensure the project’s success.
This factor is essential throughout all phases of the ERPIL.

Change management is essential to the successful ERPI. To
address any resistance you may encounter, it is important to
help employees understand the benefits of digital
transformation that result from the deployment of the new
system. Implementing such software within an organization
requires a well-thought-out change management process to
ensure that the entire company is moving in the same direction.
This factor is essential throughout all phases of the ERPIL.

Minimal customization is required for the successful ERPI.
Customizing an ERP can be really interesting and beneficial,
but it can also result in additional costs and an even longer
implementation timeline, so it becomes difficult to make
upgrades to the latest versions. This factor is necessary in the
realization phase.

Vol. 17, No. 6, 2026

Configuration ERP deals with the management of
numerous usage controls, which can be enabled or disabled, to
balance its functionality to the extent necessary. The
configuration of these elements is based on the detailed
functional specifications to align the ERPS processes with the
business processes of the company. The configuration must be
performed by people who understand the business and the
company's business, and also have a thorough understanding of
the solution to be implemented. This factor is necessary in the
realization phase.

User training is essential to ensure that the new system is
well integrated internally and used correctly. It plays an
essential role in improving the performance of the
organization. This factor is necessary in the final preparation
phase.

Tests are essential for to allow users to verify that the ERP
system is functioning properly before it is deployed in the
production environment. These tests help identify and resolve
any issues that are detected, thereby ensuring the system’s
reliability when it goes live.

TABLE V.  CSFSFOR EACH PHASE OF THE ERPI
CSFs Analysis Design Realization Final preparation Commissioning and support
Management support and involvement 4 v v v v
Involvement of end users and stakeholders v v — v v
Project management 4 v 4 4 v
Process reengineering v — — — _
Project team competence 4 4 v v v
Change management v 4 v v v
Minimal customization — — v — _
Configuration ERP — — v — _
User training — — — v _
Tests — — — v _

B. Priorisation of the CSFs for Each Phase of the ERPI

1) Analysis phase: In the decision-making process, which
will utilize the fuzzy AHP method for the analysis phase, the
CSFs are coded as CSF1, CSF2, CSF3, CSF4, CSF5 and
CSF6. These CSFs and their corresponding codes are
presented below (see Table VI):

CSF1: Management support and involvement

CSF2: Involvement of end users and stakeholders
CSF3: Project management

CSF4: Process reengineering

CSFS5: Project team competence

CSF6: Change management

TABLE VI. Fuzzy PAIRWISE COMPARISON MATRIX OF CRITICAL SUCCESS FACTORS IN THE ANALYSIS PHASE
CSF1 CSF2 CSF3 CSF4 CSF5 CSF6

1 m u 1 m u 1 m u 1 m u 1 m u 1 m u
CSF1 1 1 1 1,305 | 1,417 | 1,529 | 1,139 | 1,238 | 1,337 | 1,218 | 1,324 | 1,431 1,774 | 1,929 | 2,083 | 2,258 | 2,455 | 2,651
CSF2 0,654 | 0,706 | 0,766 | 1 1 1 0,873 | 0944 | 1,015 | 0,933 | 1,01 1,087 | 1,357 | 1,476 | 1,595 | 1,728 | 1,88 2,032
CSF3 0,748 | 0,808 | 0,878 | 0,985 | 1,059 | 1,145 | 1 1 1 1,07 1,157 | 1,244 | 1,558 | 1,694 | 1,83 1,985 | 2,158 | 2,33
CSF4 0,699 | 0,755 | 0,821 | 0,92 0,99 1,072 | 0,804 | 0,864 | 0,935 | 1 1 1 1,455 | 1,582 | 1,709 | 1,854 | 2,015 | 2,176
CSF5 0,48 0,518 | 0,564 | 0,627 | 0,677 | 0,731 | 0,546 | 0,59 0,639 | 0,585 | 0,632 | 0,684 | 1 1 1 1,274 | 1,386 | 1,497
CSF6 0,377 | 0,407 | 0,443 | 0,492 | 0,532 | 0,575 | 0,429 | 0,463 | 0,501 | 0,459 | 0,496 | 0,537 | 0,668 | 0,721 | 0,78 1 1 1
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TABLE VII.  Fuzzy SYNTHETIC EXTENT VALUES AND RELATIVE IMPORTANCE WEIGHTS OF CRITICAL SUCCESS FACTORS IN THE ANALYSIS PHASE
py| m Tu 1/Zu 1/Zm 1/21 S.1 S_m S_u w %

CSF1 8,694 9,363 10,031 0,023 0,025 0,027 0,2 0,234 0,271 0,23 23
CSF2 6,545 7,016 7,495 0,023 0,025 0,027 0,151 0,175 0,202 0,18 18
CSF3 7,346 7,876 8,427 0,023 0,025 0,027 0,169 0,197 0,228 0,2 20
CSF4 6,732 7,206 7,713 0,023 0,025 0,027 0,155 0,18 0,208 0,18 18
CSF5 4,512 4,803 5,115 0,023 0,025 0,027 0,104 0,12 0,138 0,12 12
CSF6 3,425 3,619 3,836 0,023 0,025 0,027 0,079 0,09 0,104 0,09 9
Sum 37,254 39,883 42,617

The results show that CSF1 is the most important CSF
during this phase, accounting for 23% of the total. This
underscores the importance of management’s commitment to
decision-making, allocating the necessary resources, resolving
issues, and ensuring clear communication and employee
support to foster acceptance of the new ERP system (see
Table VII).

The second most important factor in this phase is CSF3,
which accounts for 20% of the total. Effective project
management is essential to ensure that all activities in this
phase are properly planned and executed on time, in order to
meet the project’s objectives. This is why it is necessary to
have a competent project manager who can assign
responsibilities, manage resources, and ensure clear
communication with all stakeholders.

Factors CSF2 and CSF4 rank third, each at 18%. User
involvement provides a better understanding of the company’s
processes, specific needs, and the issues and challenges it
faces. Furthermore, process reengineering helps identify and
optimize business processes in order to align them with the
requirements of the ERP system.

Next, CSF5 accounts for 12%, indicating that the project
team’s competence remains essential for effectively managing
meetings with users, asking the right questions to define
requirements, and reengineering processes.

Finally, CSF6 has the lowest weight at 9%. This explains
why activities related to change management tend to become
more important during the later phases of ERPIL.

2) Design phase: In the decision-making process, which
will utilize the fuzzy AHP method for the design phase, the
CSFs are coded as CSF1, CSF2, CSF3, CSF4, and CSFS5.
These CSFs and their corresponding codes are presented
below (see Table VIII):

CSF1: Management support and involvement
CSF2: Involvement of end users and stakeholders
CSF3: Project management

CSF4: Project team competence

CSF5: Change management

TABLE VIII. Fuzzy PAIRWISE COMPARISON MATRIX OF CRITICAL SUCCESS FACTORS IN THE DESIGN PHASE

CSF1 CSF2 CSF3 CSF4 CSF5
1 m u 1 m u 1 m u 1 m u L m u

CSF1 1 1 1 0,846 0,917 0,987 0,599 0,65 0,702 0,735 0,798 0,861 1,057 1,146 1,234
CSF2 1,013 1,091 1,182 1 1 1 0,708 0,769 0,83 0,869 0,944 1,018 1,249 1,354 1,458
CSF3 1,425 1,538 1,67 1,205 1,3 1,412 1 1 1 1,228 1,333 1,438 1,765 1,913 2,06
CSF4 1,161 1,253 1,361 0,982 1,059 1,151 0,695 0,75 0,814 1 1 1 1,438 1,559 1,679
CSF5 0,81 0,873 0,946 0,686 0,738 0,801 0,485 0,523 0,567 0,596 0,641 0,695 1 1 1

TABLE IX. Fuzzy SYNTHETIC EXTENT VALUES AND RELATIVE IMPORTANCE WEIGHTS OF CRITICAL SUCCESS FACTORS IN THE DESIGN PHASE

o1 m Tu 1/5u 1/5m 1721 S 1 S m S u w %

CSF1 4,237 4,511 4,784 0,036 0,038 0,041 0,153 0,171 0,196 0,17 17
CSF2 4,839 5,158 5,488 0,036 0,038 0,041 0,174 0,196 0,225 0,2 20
CSF3 6,623 7,084 7,58 0,036 0,038 0,041 0,238 0,269 0,311 0,27 27
CSF4 5,276 5,621 6,005 0,036 0,038 0,041 0,19 0,214 0,246 0,22 22
CSF5 3,577 3,775 4,009 0,036 0,038 0,041 0,129 0,143 0,164 0,14 14
Sum 24,552 26,149 27,866
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The results show that CSF3 is the most important CSF
during this phase, accounting for 27% of the total. Effective
project management is essential to ensure that all activities in
this phase are properly planned and executed on time, in order
to meet the project’s objectives. This is why it is necessary to
have a competent project manager who can assign
responsibilities, manage resources, and ensure clear
communication with all stakeholders.

The second most important factor is CSF4, which accounts
for 22% of the total. Project team competence is essential for
effectively preparing and presenting the prototype to users,
facilitating meetings with them, asking the right questions to
identify the management rules and customization needs for
each module, and defining the framework for data migration.

Next, the CSF2 accounts for 20%. The involvement of end
users and stakeholders is essential for understanding
requirements, needs, issues, and challenges, as well as for
validating business rules, customization needs, and new
features to be developed. It also helps ensure that the ERP
effectively meets the organization’s actual needs.

CSF1 accounts for 17%. Although management support
and involvement are essential for making decisions, managing
resources, resolving issues, ensuring clear communication, and
supporting employees to foster acceptance of the new ERP
system, their influence is slightly less decisive in this phase
compared to other factors.

Vol. 17, No. 6, 2026

Finally, CSF5 accounts for 14% of the weight. The
importance of change management begins to grow during the
final phases of the project in order to help prepare employees
for the changes brought about by the implementation of the
ERP system and to minimize resistance (see Table IX).

3) Realization phase: In this decision-making process,
which will utilize the fuzzy AHP method for the realization
phase, the CSFs are coded as CSF1, CSF2, CSF3, CSF4,
CSF5, and CSF6. These CSFs and their corresponding codes
are presented below (see Table X):

CSF1: Management support and involvement
CSF2: Project management

CSF3: Project team competence

CSF4: Change management

CSF5: Minimal customization

CSF6: Configuration

The results show that CSF6 is the most important CSF in
this phase, accounting for 24% of the total. Proper ERP
configuration is essential for aligning business processes with
the ERP in order to meet the organization’s needs and
requirements (see Table XI).

TABLE X. Fuzzy PAIRWISE COMPARISON MATRIX OF CRITICAL SUCCESS FACTORS IN THE REALIZATION PHASE
CSF1 CSF2 CSF3 CSF4 CSF5 CSF6
1 m u 1 m u 1 m u 1 m u 1 m u 1 m u
CSF1 1 1 1 0,394 | 0,429 | 0,463 | 0,436 | 0474 | 0,512 | 0,60 | 0,75 | 0,81 | 0,552 | 0.6 0,648 | 0,345 | 0,375 | 0,405
CSF2 2,16 | 2,333 | 2,536 | 1 1 1 1,017 | 1,105 | 1,194 | 1,61 | 1,75 | 1,89 | 1,288 | 1.4 1,512 | 0,805 | 0875 | 0,945
CSF3 1955 | 2,111 | 2,295 | 0,838 | 0,905 | 0,983 | 1 1 1457 | 1,583 | 1,71 | 1,165 | 1,267 | 1,368 | 0,728 | 0,792 | 0,855
CSF4 1235 | 1333 | 1449 | 0529 | 0,571 | 0,621 | 0,585 | 0,632 | 0,686 | 1 1 1 0,736 | 0.8 0,864 | 046 | 0,5 0,54
CSF5 1,543 | 1,667 | 1,812 | 0,661 | 0,714 | 0,776 | 0,731 | 0,789 | 0,858 | 1,157 | 1,25 | 1,359 | 1 1 1 0,575 | 0,625 | 0,675
CSF6 2,469 | 2,667 | 2,899 | 1,058 | 1,143 | 1,242 | 1,17 | 1,263 | 1,373 | 1,852 | 2 2174 | 1481 | 1,6 1,739 | 1 1 1
TABLE XI. Fuzzy SYNTHETIC EXTENT VALUES AND RELATIVE IMPORTANCE WEIGHTS OF CRITICAL SUCCESS FACTORS IN THE REALIZATION PHASE
| Im Tu 1/5u 1/5m 1721 S S_m S u w %
CSF1 3,417 3,628 3,838 0,023 0,025 0,027 0,079 0,091 0,104 0,09 9
CSF2 7,88 8,463 9,077 0,023 0,025 0,027 0,181 0,212 0,245 0,21 21
CSF3 7,143 7,658 8,211 0,023 0,025 0,027 0,164 0,191 0,222 0,19 19
CSF4 4,545 4,836 5,16 0,023 0,025 0,027 0,105 0,121 0,139 0,12 12
CSF5 5,667 6,045 6,48 0,023 0,025 0,027 0,13 0,151 0,175 0,15 15
CSF6 9,03 9,673 10,427 0,023 0,025 0,027 0,208 0,242 0,282 0,24 24
Sum 37,682 40,303 43,193
The second most important factor is CSF2, accounting for responsibilities, manage resources, and ensure clear

21%. Effective project management is essential to ensure that
all activities in this phase are properly planned and executed on
time, in order to meet the project’s objectives. This is why it is
necessary to have a competent project manager who can assign

communication with all stakeholders.

Next, CSF3 accounts for 19%. Project team competence is
essential to properly configure and customize the ERP, as well
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as to migrate data, perform tests, and resolve any issues
detected during those tests.

The CSF5 is assigned a weight of 15%. Minimal
customization is essential to avoid complicating upgrades to
new versions of the ERP system, thereby reducing costs and
simplifying future upgrades.

Furthermore, CSF4 is assigned a weight of 12%. Although
change management is essential for preparing users and
helping them adopt the new system, its importance generally
becomes more critical in later phases.

Finally, CSFI1 receives the lowest weighting, 9% in this
phase. Although management support and involvement are
essential for making decisions, managing resources, resolving
issues, ensuring clear communication, and supporting
employees to foster acceptance of the new ERP system, their
influence is slightly less decisive in this phase compared to
other factors.

Vol. 17, No. 6, 2026

4) Final preparation phase: In the decision-making
process, which will utilize the fuzzy AHP method for the
realization phase, the CSFs are coded as CSF1, CSF2, CSF3,
CSF4, CSF5, CSF6, and CSF7. These CSFs and their
corresponding codes are presented below (see Table XII):

CSF1: Management support and involvement
CSF2:
CSF3: Project management
CSF4:
CSF5:
CSFé6:
CSF7:

Involvement of end users and stakeholders

Project team competence
Change management
User training

Tests

TABLE XII. Fuzzy PAIRWISE COMPARISON MATRIX OF CRITICAL SUCCESS FACTORS IN THE FINAL PREPARATION PHASE
CSF1 CSF2 CSF3 CSF4 CSF5 CSF6 CSF7
1 m u 1 m u 1 m u 1 m u 1 m u 1 m u 1 m u

CSF |, : : 032 [ 035 | 038 | o, | 044 | 048 | 061 | 066 | 072 | 027 | 029 | 032 | 022 | 024 | 026 | 024 | 026 | (o0
1 8 7 6 e 2 5 9 3 3 7 1 3 3 3 6 8 -
CSF | 2,59 3,04 135 | 146 | 1,87 | 2,03 | 2,19 | 0,83 | 0,90 | 0.97 | 0,68 | 0,74 081 | 0.87
2 1 28 | ! ! ! 125 15 4 5 6 6 3 5 6 2 1 08 1075 |5 9
CSF | 207 | 224 | 243 | 068 | 0.3 | (¢ |, 1 1 5 | 162 [ 175 [ 066 | 072 [ 078 | 054 | 039 | 0.63 | oo | 065 | 0.70
3 4 1 9 3 7 : ) 7 7 4 1 5 2 8 6 ], 3
CSF | 138 | 149 | 1,62 | 045 | 049 | 053 | 0.56 | 0.61 | 0,66 037 | 041 | 044 033 | 036 | 034
4 3 5 6 5 1 3 9 4 7 ! ! ! 9 2 4 031 1 5 4 1 0,37 | 04
CSF | 311 | 336 | 3,66 | 1,02 | L10 138 | 1.49 242 | 2.63 081 | 088 097 | 105
s ; > ; : : 12|12 | 5 225 | 5 2 1 1 1 o 0 096 | 09 | .
CSF | 380 | 411 | 447 146 | 156 | 1,68 | 1.83 206 | 321 | 1,04 | Li2 | 1.2 119 | 129
6 2 1 4 125 1135 | ¢ 7 8 5 275 | 4 2 5 2 ! ! ! LU 16 1
CSF | 344 | 373 | 406 | 113 | 122 | 133 | 142 | 153 | 1.6 | o, | 270 | 293 [ 094 | 102 | LIT | 0.77 | 083 | 090 | | : :
7 7 1 5 8 7 3 3 4 7 S |3 3 7 2 1 5 6 9

TABLE XIII. Fuzzy SYNTHETIC EXTENT VALUES AND RELATIVE IMPORTANCE WEIGHTS OF CRITICAL SUCCESS FACTORS IN THE FINAL PREPARATION PHASE

5l m Tu 1/Zu UEm sl s 1 S m S u w %

CSF1 2,849 3,012 3,175 0,016 0,018 0,019 0,046 0,054 0,06 0,05 5
CSF2 8231 8,839 9,485 0,016 0,018 0,019 0,132 0,159 0,18 0,15 15
CSF3 6,469 6,923 7415 0,016 0,018 0,019 0,104 0,125 0,141 0,12 12
CSF4 4,096 4349 4,634 0,016 0,018 0,019 0,066 0,078 0,088 0,08 8
CSF5S 9,488 10,171 10,959 0,016 0,018 0,019 0,152 0,183 0,208 0,18 18
CSF6 11411 12,238 13211 0,016 0,018 0,019 0,183 0,22 0,251 0,22 by
CSF7 1023 11,053 12,018 0,016 0,018 0,019 0,164 0,199 0,228 02 20
Sum 52,774 56,585 60,897

The results indicate that CSF6 is the most important CSF in
this phase, with a weight of 22%. User training is essential, as
this phase precedes the implementation of the ERP system in
the production environment. It is therefore important to
thoroughly train users on how to use the new ERP system,
which helps reduce errors during use and also facilitates its
adoption (see Table XIII).

The second most important factor CSF7, accounting for
20%. Testing is essential to allow users to test and verify that
the ERP is functioning properly before it is deployed in the

production environment. These tests help identify and correct
any issues that are detected, ensuring the system’s reliability
when it goes live.

Next, CSF5 accounts for 18%. Change management is
becoming increasingly important in helping to prepare
employees for the changes brought about by the
implementation of the ERP system, as well as in minimizing
resistance to change.
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The CSF2 is weighted at 15%. The involvement of end
users and stakeholders is essential during training sessions and
testing to ensure that the new ERP system meets the
organization’s needs.

Furthermore, CSF3 accounts for 12%. Effective project
management is essential to ensure that all activities in this
phase are properly planned and executed on time, in order to
meet the project’s objectives. This is why it is necessary to
have a competent project manager who can assign
responsibilities, manage resources, and ensure clear
communication with all stakeholders.

Next, CSF4 accounts for 8%. Project team competence is
essential for effectively training users, conducting user testing,
and resolving issues identified during testing.

Finally, CSF1 receives the lowest weighting, 5%, in this
phase. Although management support and involvement are
essential for making decisions, managing resources, resolving
issues, ensuring clear communication, and supporting
employees to foster acceptance of the new ERP system, their
influence is slightly less decisive in this phase compared to
other factors.

Vol. 17, No. 6, 2026

5) Commissioning and support phase: In the decision-
making process, which will utilize the fuzzy AHP method for
the commissioning and support phase, the CSFs are coded as
CSF1, CSF2, CSF3, CSF4, and CSF5. These CSFs and their
corresponding codes are presented below (see Table XIV).

CSF1: Management support and involvement
CSF2: Involvement of end users and stakeholders
CSF3: Project management

CSF4: Project team competence

CSF5: Change management

The results indicate that CSFS5 is the most important CSF in
this phase, accounting for 27% of the total. During this phase,
employees begin to use the new ERP, which entails changes to
the organization’s business processes. Change management is
essential during this phase to help employees adapt to the
changes brought about by the implementation of the ERP and
to minimize resistance to change (see Table XV).

TABLE XIV. Fuzzy PAIRWISE COMPARISON MATRIX OF CRITICAL SUCCESS FACTORS IN THE COMMISSIONING AND SUPPORT PHASE

CSF1 CSF2 CSF3 CSF4 CSF5
1 m u 1 m u 1 m u 1 m u 1 m u
CSF1 1 1 1 0,56 0,608 0,656 0,723 0,786 0,849 0,647 0,703 0,759 0,46 0,5 0,54
CSF2 1,524 1,645 1,786 1 1 1 1,312 1,429 1,545 1,174 1,278 1,382 0,746 0,811 0,876
CSF3 1,178 1,273 1,383 0,647 0,7 0,762 1 1 1 0,891 0,969 1,047 0,566 0,615 0,664
CSF4 1,317 1,423 1,545 0,724 0,783 0,852 0,955 1,032 1,122 1 1 1 0,635 0,69 0,745
CSF5 1,852 2 2,174 1,142 1,233 1,339 1,506 1,625 1,758 1,342 1,457 1,576 1 1 1

TABLE XV. FuUzzYy SYNTHETIC EXTENT VALUES AND RELATIVE IMPORTANCE WEIGHTS OF CRITICAL SUCCESS FACTORS IN THE COMMISSIONING AND SUPPORT

PHASE.
by m Zu 1/Zu 1/Em 1/51 S_1 S_m S_u w %

CSF1 3,39 3,597 3,804 0,035 0,038 0,04 0,119 0,137 0,152 0,14 14
CSF2 5,756 6,163 6,589 0,035 0,038 0,04 0,201 0,234 0,264 0,23 23
CSF3 4,282 4,557 4,856 0,035 0,038 0,04 0,15 0,173 0,194 0,17 17
CSF4 4,631 4,928 5,264 0,035 0,038 0,04 0,162 0,187 0,211 0,19 19
CSF5 6,842 7,315 7,847 0,035 0,038 0,04 0,239 0,278 0,314 0,27 27
Sum 24,901 26,56 28,36

The second most important factor is CSF2, accounting for
23%. The involvement of end users and stakeholders is
essential for getting the system up and running, as it allows for
the rapid identification of operational issues and anomalies,
thereby contributing to the system’s continuous improvement
after implementation.

Next, the CSF4 accounts for 19%. Project team competence
is essential for properly configuring the production
environment, implementing customizations, migrating data,
assisting users, and resolving any issues that arise.

The CSF3 accounts for 17%. Effective project management
is essential to ensure that all activities in this phase are properly
planned and executed on time, in order to meet the project’s
objectives. This is why it is necessary to have a competent
project manager who can assign responsibilities, manage
resources, and ensure clear communication with all
stakeholders.

Finally, CSF1 account for 14% of the total. Although
management support and involvement are essential for making
decisions, managing resources, resolving issues, ensuring clear
communication, and supporting employees to foster acceptance
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of the new ERP system, their influence is slightly less decisive
in this phase compared to other factors.

C. Changes in CSFs Across ERPI Phases

To better understand the dynamics of ERPPs, CSFs have
been classified into four main categories: strategic factors,
organizational factors, project management factors, and
technological factors. Analysis of the results shows that the
relative importance of these categories varies significantly
across the different phases of ERPI (see Table XVI).

During the analysis phase, strategic factors emerge as the
most critical. Management support and involvement are the
most important factors, as they enable the project’s direction to
be defined, the necessary resources to be mobilized, and the
alignment of the ERP with the company’s overall strategy to be
ensured. Factors related to project management and process
reengineering also play a key role in the initial structuring of
the project.

During the design phase, organizational factors and factors
related to project management take on greater importance.
Project management and the project team competence are
central to this phase, as they enable the organizational needs
identified during the analysis phase to be transformed into
appropriate functional solutions.

Vol. 17, No. 6, 2026

During the implementation phase, technological factors
take center stage. The configuration ERP is the primary critical
factor, followed by project management and the project team’s
competence. This phase is characterized by technical activities
such as configuration and development.

During the final preparation phase, the importance of
organizational factors becomes increasingly evident through
user training and testing activities. These factors help prepare
the organization for the actual use of the ERP and reduce the
risks associated with the go-live.

Finally, during the implementation and support phase,
organizational factors related to change management and end-
user engagement become critical. These factors help foster
acceptance of the system, support users as they adapt to new
processes, and ensure the continued operation of the ERP.

The study’s findings show that CSFs do not carry the same
weight throughout the ERPP. Their priority shifts according to
the specific requirements of each implementation phase.
Strategic factors dominate the analysis phase, while project
management and technological factors become more important
during the design and implementation phases. Finally,
organizational factors take on major importance during the
final preparation and system deployment phases.

TABLE XVI. CHANGES IN CSFS ACROSS ERPI PHASES

Analysis | Design | Realization Final preparation Commissioning and support
Management support and involvement 23 % 17 % 9% 5% 14 %
Involvement of end users and stakeholders 18 % 20 % — 15 % 23 %
Project management 20 % 27 % 21 % 12 % 17 %
Process reengineering 18 % — — — —
Project team competence 12 % 22 % 19 % 8% 19 %
Change management 9% 14 % 12 % 18 % 27 %
Minimal customization — — 15 % — —
Configuration — — 24 % — —
User training — — — 22 % —
Tests — — — 20 % —

VI. DISCUSSION

To provide a deeper understanding of the results obtained,
this section discusses them in relation to previous research on
the CSFs of ERPI projects. The analysis highlights both areas
of agreement with the existing literature and specific
contributions related to the phased approach adopted in this
study.

First, the results confirm the importance of strategic factors
during the ERPP analysis phase. In particular, the support and
involvement of senior management emerge as a determining
factor for the project’s success. This finding aligns with the
conclusions of several previous studies that emphasize the
central role of management commitment in defining the project
vision, allocating the necessary resources, and aligning the
ERP with the company’s overall strategy [19,28,46].

Furthermore, the results show that factors related to project
management and technological factors become increasingly
important during the design and implementation phases.
Efficient project management, the project team competence,
and the configuration of the ERP emerge as essential elements
for transforming organizational needs into appropriate
functional and technical solutions. These conclusions are
consistent with the studies by [18,33,38], who highlight the key
role of project planning, the team’s technical skills, and proper
system configuration in the success of ERPI.

Furthermore, the study highlights the growing importance
of organizational factors in the final phases of the project,
particularly during the final preparation phase and the
implementation and support phase. User training, change
management, and end-user involvement appear to be essential
conditions for promoting system adoption and ensuring its
continued use. These results confirm the findings of several
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studies emphasizing that the success of an ERPP depends not
only on technical aspects but also on the organization’s ability
to support the organizational transformations brought about by
the system’s implementation [47,48].

Overall, the main contribution of this research lies in
highlighting how CSFs evolve over the course of an ERPP
lifecycle. Unlike many studies that analyze CSFs in a general
manner, this research shows that their relative importance
varies across the different phases of the implementation
process. This phase-based approach provides a more nuanced
understanding of the conditions for ERPP success and offers
practical guidance to decision-makers and consultants involved
in the implementation of ERP within Moroccan SMEs.

VII. RESEARCH CONTRIBUTIONS AND LIMITATIONS

This work makes several contributions, both theoretical and
practical.

From a theoretical standpoint, this research:

e Complements the existing literature, which generally
analyzes CSFs in a broad sense, by introducing a phase-
based analysis of the ERPP.

e Offers a dynamic approach to CSFs by demonstrating
that their relative importance changes across the
different phases of the ERPI process.

e Contributes to an improved understanding of the ERPI
process by highlighting the specific role of strategic,
organizational, project management, and technological
factors at each phase of the project.

From a practical standpoint, this research:

e Provides ERP consultants and project managers with a
clear overview of the factors to prioritize at each stage
of the project.

e Helps ERP consultants and project managers better
tailor their support strategies to the specific
requirements of each implementation phase.

e Contributes to reducing the risk of ERPP failure by
identifying the CSFs that ensure a successful system
deployment.

Our research has certain limitations:
e It was limited to Moroccan SMEs.

o The action research method is used in only two
enterprises.

VIII. CONCLUSION AND FUTURE WORKS

The objective of this study is to identify the CSFs
associated with each phase of the ERPI process, as well as to
determine their relative importance in each of these phases
within Moroccan SMEs.

In this research, we adopted a mixed-methods approach.
The action research method was used to identify the CSFs
associated with each phase of the ERPI process within
Moroccan SMEs. Additionally, we used the Fuzzy AHP

Vol. 17, No. 6, 2026

method to determine their relative importance in each of these
phases.

The results indicate that the importance of CSFs varies
across the different phases of ERPI. During the analysis phase,
strategic factors are paramount, while those related to project
management and technology gain importance during the design
and implementation phases. Finally, organizational factors play
a crucial role during the final preparation phase, as well as
during the implementation and support phase.

This work provides numerous themes for future research:

e Expand this study to include a larger number of
Moroccan SMEs.

e Expand this study to include enterprises of other sizes
and other countries.

o Examine the importance of CSFs after the ERPI.

e Examine the challenges that hinder the success of ERPI
in the context of Moroccan SMEs.
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