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Abstract: Information Communication Technology for Development
(ICT4D) enables organizations to transform and evolve. Despite the
contributions of methodologies and models for project management, the
number of failed ICT4D projects remain high; as a consequence, researching
crucial success factors of ICT4D projects remains an important matter for
practitioners and researchers. Studies and researches on factors impacting
ICT4D projects' success are various, fragmented and have used different
methods to explore the relatedness between various variables. Structural
Equation Modeling approach (SEM) has attracted very little attention in the
definition of critical factors affecting ICT and ICT4D projects' success. From
this standpoint, we as author of this study have applied the SEM approach
and built an empirical model that identifies and justifies the topmost factors
that impact the best outcome of ICT initiatives and projects conducted for
development. In this regard, we reviewed relevant literature to compile and
synthesize important success factors in ICT4D projects. The results obtained
revealed that there isn’t an agreement on ICT4D project factor success. Our
work consisted of consolidating the ICT4D success factors and developing a
quantitative approach using smart-PLS version 3.3.3 to test and verify the
proposed conceptual model. Particularly, we undertook this study to
highlights the correlation between “Leadership and Governance”, “Project
Management”,  “Quality = Management” and “Foundations and
Requirements” factors and how these correlated to the outcomes of the
ICT4D project. The results indicate that the R Square value of the model
attained 0.84 which reveals that the latent constructs previously mentioned
justified 84% of the variance in project success. This study lays out the
contours of the existing literature concluding the critical success factors and
coming up with a framework for decision-makers, researchers, practitioners
and organizations intending to initiate and implement an ICT4D project.

Keywords: ICT4D, Success Factors, Structural Equation Modeling
Approach (SEM), Smart PLS

Introduction

Information ~ Communication  Technology  for
Development refers to the manipulation, adoption and/or
diffusion of ICT tools that enhance peoples’ lives by
improving their economic, social and human conditions in
their respective culture, or country (Qureshi, 2019). Many
countries, both developed and developing, have initiated
and implemented ICT4D initiatives to transform and
ameliorate their citizens’ lives. However, despite the efforts
deployed and the contributions of methodologies and models
for project management, the number of failed ICT4D
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projects worldwide remain high (Gunawong and Gao, 2017;
Iriarte and Bayona, 2020; Seo et al., 2018).

For instance, in 2011, Morocco drew up its
e-Government program and broke it down into 89
projects intended for administrative and public services.
The objective sought was to bring up the UN index to 0.8
by the end of 2013 (Ministry of Industry, 2011).

In September 2014, the “Court of account™ An
institution created to control the regularity of the state's
public accounts, published its review on the evaluation of
the “Maroc Numeric 2013” plan. This report revealed the
slow progress of the strategy and the non-realization of
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many priority and structuring projects. For e-Government
projects only 36% of projects were operational and 3% in
progress, while 38% of programmed projects were late or
problematic while 22% of the projects had not started. This
was due to several dysfunctions, among which, deficiencies
in the establishment of the strategy, inappropriate
governance model and an ineffective management process
(Cours des comptes, 2014). Another assessment endeavor of
online public services was conducted and published by the
Court of account” in May 2019 (Cours des comptes, 2019)
had concluded the same outcomes.

Besides, in June 2019, the Ministry of administration and
public service reform had performed an evaluation of online
public services maturity using the e-readiness index. This
analysis considered 453 online services proposed by 87
administrations and public organizations. 86% were business
services and 14% were support services. According to this
analysis, the online maturity level of these services was
insufficient: The e-readiness score calculated was 48%,
indeed only 23% of studied services were completely
dematerialized of which 43% were complementary services
which had a very limited effect in improving the rendering of
services provided to citizens (Ministry of Economy, 2019).
Moreover, in 2020 Morocco regressed in the United Nations
(UN) ranking to 106th position (82nd in 2014) in the e-
government index for a value of 0.529 which was far from
the objective of 0.8 planned by the “Maroc numeric 2013”
plan (Nations United, 2020).

Project performance is widely considered and adopted
in general IT project success field. Those researches, works
and investigations have enriched our understanding of
project success. Therefore, it is required to examine the
foremost success factors within the framework of ICT4D
projects, given their significant contribution in the
enhancement of citizens’ life and their high rate of failure and
their complexity. There are few studies that comprehensively
summarize the ICT4D key success factors while there are a
notable number of studies about ICT project success.

The overall goal of this study is to broaden current
knowledge of ICT4D projects and to study the critical
factors that effectively influence and impact those
projects’ success by conducting a systematic literature
review, building a conceptual model by using smart-PLS
version 3.3.3 while considering the factors identified in
the literature review as exogenous latent constructs and
ICT4D initiative success as the endogenous latent variable.
Based on previous studies (Abdulla, 2015; Dijkers et al.,
2018; Kaur et al., 2020; Walton and Heeks, 2011) ICT4D
initiatives and projects are facing many problems and
challenges. Studies in this field have indicated some key
factors, namely governance practices, top management
involvement, agility, stakeholders’ commitment, project
management methodologies, end-user’s involvement and
many other factors have a profound effect on the success
of ICT4D projects. However, to our knowledge, no works
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have been putting forward with an empirical model that
demonstrates how these exogenous variables affect the
ICT4D initiatives’ success and which variables is the most
decisive in influencing the ICT4D initiatives success.

This study is a chapter of the ICT4D studies area that
will extend the knowledge in the ICT4D’s field by
providing a theoretical framework and approaches for
developing, implementing and sustaining ICT4D
initiatives. A first step towards implementing an efficient,
effective and sustain ICT4D initiative would be to identify
practices and factors that impact and affect the performance
and outcomes of these initiatives. Consequently, our
initiative seeks to discover, compile and synthesize the
critical practices and factors and to propose an overarching
framework that would allow researchers and practitioners to
elaborate and implement an ICT4D strategy.

The target of this study are researchers who are seeking
for a comprehensive investigation of the crucial variables
affecting and impacting the ICT4D project's success coupled
with practitioners who are implicated in the ICT4D field and
would like to find frameworks for developing,
implementing, assessing and monitoring ICT4D projects.

This study is presented as follows: Literature review
and the study selection are outlined in section two, the
empirical model is described in section three, data analysis
of this review along with discussion on the outputs of this
approach are detailed in section four and the proposed
ICT4D project cycle is displayed in section five. Finally, the
conclusion of this study is spelled out in section six.

Literature Review and Study Selection
Database search

For this research, the authors conducted a literature
review based on scientific databases providing the
foremost and the highest impact full-text journals and
conference proceedings, covering the fields of ICT4D,
such as Science Direct (Elsevier), Springer Link, google
scholar and ACM Digital Library.

The following search keywords are used to find
relevant studies in the paper’s title, keywords and abstract:
“ICT Project success” OR “ICT Project failure” OR “ICT
project management” OR “ICT4D Project success” OR
“ICT4D Project failures” OR “ICT4D Implementation” OR
“ICT4D Framework” OR “ICT4D Strategy” OR “ICT4D
Implementation methodology” OR “ICT4D Implementation
Method” OR “ICT4D Assessment” OR  “ICT4D
Management”. As result, Appendix A shows the papers that
have been found and selected in this research per year.

Selection Criteria

The papers considered in this research are English
peer-reviewed studies (conferences proceeding, journal
papers and book chapters), relevant studies that focus on
ICT4D success and failure factors and which are
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published between 2000 and 2020. Papers excluded from
this research are papers that are not written in the English
language, are not journal articles, conference proceedings
and not book chapters, papers published before 2000 and
which are not related to ICT, ICT4D projects,

Research Questions

The initial research questions were:

RQ1: What are the factors that impact the success of ICT
projects?

RQ2: What are the factors that impact particularly the
success of ICT4D initiatives?

Results

This section provides the answers of RQs based on
selected primary studies:

RQ1: What are the factors that impact the success of ICT
projects?

ICT projects seem to fail worldwide. A vast amount of
studies has been done in this discipline. in this section, we
will list the common elements between all ICT projects’
success and failures identified in pervious works and studies.

Traditionally, the project management triangle or
“Iron triangle” has been used to measure project success.
Succeed in project management has been linked with the
capacity of the project owner to achieve desired outcomes
within the defined scope, in time, respecting the estimated
cost and the desired level of quality. However, the project
owner is challenged and struggling with other constraints
than the “measurable scope, cost, time and quality”.

As described by (The Standish Group, 2016) a
successful project are projects completed on time, within
the budgeting cost and who delivered the expected level
of client satisfaction. Challenging projects are the ones
that exceed the deadline or the fixed budget with less than
satisfied customers. A failed project is always canceled or
not used by beneficiaries. They also classify projects into
two categories: “A winning hand” which is a small and
agile project, with a highly agile skilled team, with an
executive sponsor and an emotionally mature
environment. “A losing hand” represent a large and
waterfall project, with poorly skilled teams, with an
unskilled and immature sponsor and environment. From
this, we can deduce, following the Standish Group, that there
are five things to take into consideration to ensure the project
success, which are: The project size (small), the project team
(skilled and agile), the project management methodology
(agile), the sponsor (skilled and committed) and the
organization maturity (High level of maturity).

Van Dijk et al. (2013) has analyzed the previous works
to establish a chart of Success and Failures Factors in ICT
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projects (SUFFI). This review has allowed him to identify
139 success and failures factors correlated to ICT projects
that have been reduced into 5 elements that he considers
the “Most Important Factors (MIFs)” to ICT projects
success, which are; (1) poor project management, (2)
Deadlines are unrealistic, (3) poor communication, (4)
Incomplete/weak requirements definition and (5)
Insufficient involvement of future users.

Soltani (2020) Carried out a study to point out the link
between business strategy and project strategy and
analyzing their impact on the success of ICT projects.
This study stated that alignment between business
strategy and project strategy has a positive influence on
ICT project success and that project development must be
part of the enterprise business strategy. A Structural
Equation Modelling (SEM) was adopted to check and
confirm the proposed result.

A Systematic Literature Review (SLR) of IT project
was employed by (lIriarte and Bayona, 2020) that have
stated the absence of a consensual definition of project
success because of its multidimensional aspect and has
shown that IT project success assessment relies on several
criteria like context and stakeholder’s perception.
Following this review, the author was able to group the
success criteria identified in the other works and
researches into five groups that distinguish between
process management success and product management
success. Those groups are (1) Project management (Scope
definition, Process efficiency, Goals achievement, Project
management quality, Stakeholder satisfaction, Team
satisfaction) (2) Time and budget (On time, on budget), (3)
User satisfaction (end-user satisfaction, intention to use), (4)
System quality (System quality, Information quality) and (5)
economic value (Business impact, Impact on user).

Delone and McLean (2003) reviewed their definitions
of IS success and their related measures and categorized
them as follow: (1) System Quality (Access, performance,
functionality, etc.), (2) Information quality (Accuracy,
Consistency, Relevance, Availability, etc.), (3) Service
quality (Training, Flexibility, Responsiveness, etc.), (4)
Intention to use/use (Frequency of use, Nature of use,
etc.), (5) Effective use/end-user satisfaction and (6)
Individual and Organizational benefit.

Other studies performed in the discipline of project
management have shown the influence of some factors on
project success such as Top management aid and support
(Ullah, 2020), Project managers emotional intelligence and
leadership competencies (Magbool et al., 2017), Risk
management practices (Pimchangthong and Boonjing,
2017), IT governance practices (Erasmus and Oguntade,
2019), Project sustainability management (Carvalho and
Rabechini, 2017), Project planning (Adzmi and Hassan,
2018), Knowledge management processes (Conger,
2013; Yang et al., 2012) and Project Management
Office (De Lucca et al., 2020; Pontes, 2020):
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RQ2: What are the factors that impact the especially the
success of ICT4D initiatives?

Information and Communication Technology for
Development is not a new concept and it plays a key role
in international development especially for developed
countries. However, many researchers outlined the high
rate of failure of ICT4D projects and stated that
expectations and objectives are rarely achieved
(Chipidza and Leidner, 2017; Venkatesh et al., 2019).

Throughout this section, we will list the ICT4D failure
factors pointed out in previous research works. The use of
partnership and the multi-stakeholder aspect (public and
private institutions and foreign and global players, etc.) of
ICT4D projects makes them complex to lead and succeed
considering that each stakeholder may have different
goals and conditions for the given project. Following to
(Kaur et al., 2020), stakeholder’s identification,
engagement and interaction have an important impact on
the fulfillment of ICT4D project goals. Moreover,
stakeholder commitment has a critical impact on project
sustainability as stated by (Aklilu et al., 2020).

Following the literature review conducted by
(Walton and Heeks, 2011) there are five reasons for
ICT4D failures: The first reason consists of the lack of
users and beneficiaries’ involvement in the design phase.
ICT4D solutions are often designed by people who do not
have a detailed and appropriate comprehension of the
context which leads to the design of inappropriate and
complex solutions that does not respond to beneficiaries'
needs. The second reason is about the lack of addictiveness
in the initiative approach delivery, many ICT4D projects
establish and stick on a rigid plan and fail to take into
consideration flexibility, improvisation and addictiveness
through the delivery of the project. Failing to take advantage
from errors and experiences constitutes also a reason for
ICTAD failures. Research into national and international
ICT4D experiences together with trends and best
approaches and practices is a foremost building block
in the achievement of ICT4D initiatives. Investing time
in the research of international experiences and
learning from their errors is important and critical to
gain an appreciation of the challenges and risks that
should be considered in establishing or adapting the
planning and outcomes. The fourth reason identified by
(Walton and Heeks, 2011) stands for the lack of
institutional support, which represents a critical
element for the sustainability of ICT4D initiatives.
Building or using an existing institution's capacities
increases the probability of project success and
sustainability. The last but not least reason concerns the
presence of an ineffective leadership and governance.
Leadership and governance are a necessary part of
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effective ICT4D projects, they improve transparency,
facilitates guidance and ensures that the initiatives are
undertaken in a structured, coordinated and timely manner
with appropriate stakeholder and workforce consultation.

Besides, (ADHA, 2016) addresses some key
success factors that are common to ICT4D projects
such as eHealth initiatives. Having an agreed and
coherent strategy is a key factor to successfully carry
out ICT4D initiatives, as mentioned by the authors, the
strategy is critical because it allows a clear
representation of the to-be (target) solution, the
identification of the strategic outcomes and the setting
up of a road map and execution plan to attain the target
stage and outcomes while optimizing capabilities and
resources and ensuring stakeholder’s engagement and
investment. They also suggest that the establishment of
an effective corporation and collaboration is a crucial
factor of success of this type of project given their
complex aspect linked to multi-stakeholders and which
means that effective communication and collaboration
system is a prerequisite to allow quick and effective
problem resolution and efficient implementation. Lack
of end-user engagement in design and build phases is
another key factor of project success because
introducing changes in the way people work to take
advantage of IT capabilities without taking into
account end-users experience and needs can lead to
issues in user acceptance and then cause the project
failure. Capacity to rapidly iterate, Change management,
implementation capability, Measurement, evaluation and
benefits management have also been highlighted by the
report as key factors success of ICT4D initiatives such
as eHealth projects.

In another related work, (Abdulla, 2015) argues that
many challenges are facing ICT4D projects
implementation such as e-Government projects; among
we find challenges associated to strategy, HR skills,
systems development methodology, management support,
data quality, Business Process Management, Change
Management, User Involvement and Organizational Culture
and Priority. Furthermore, the author stated that policy and
quality management frameworks are foundational
prerequisite for the successful implementation of 1ICT4D
initiatives such as e-Government projects.

According to (Dijkers et al, 2018), Agility
(collaborative, incremental and iterative approach) can
impact positively the ICT4D project success. However,
four other criteria must be satisfied before an agile
approach can work, namely: ICT4D initiatives must be
demand-driven, cultural and organizational context must
be analyzed and considered, end-users and trained
workforce must to be involved and trust must be built.
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The results of this literature review indicate that
consensual about what factors influence the success of
ICT/ICT4D projects does not exist. Therefore, various
studies and researches have been conducted to establish in
which the ICT/ICT4D factors success could be grouped.
(Gollner and Baumane-Vitolina, 2016) proposed five
categories to group the success criteria of IT projects. This
grouping is quite complete since nearly all of the success
criteria depicted in this research fit into it. However, other
dimensions should be considered while talking about the
ICT4D project such as governance, leadership,
Legislation, policy, strategy, cultural and organizational
context. Considering the categorization proposed by
(Gollner and Baumane-Vitolina, 2016), Fig. 1 and
Table 1 show the success criteria, latent variables,
indicators and the categorization adopted in this article to
conduct our analysis.

Conceptual Model

To identify the factors that affect the success of ICT4D
projects, the Partial Least Square Structural Equation
Modeling (PLS-SEM) has been used. Fig. 2 presents the
conceptual model designed for this aim. SEM is a

multivariate method that allows the simultaneous
examination of the relationships between the independent
latent variables and the dependent latent variables in a
model, while multiple regression analysis does not.
According to (Ramli et al., 2018) Partial Least Squares is
an approach to Structural Equation Models that allows
researchers to analyze causal models and latent variables.
PLS-SEM approach is used when the analysis is about
testing a theoretical framework from a prediction
perspective and when the sample size required is smaller
than the one used for the other multivariate statistical
methods. Besides, PLS-SEM allows testing the
statistical significance of the results such as path
coefficients, Cronbach’s alpha and R square based on the
bootstrapping technique. The purpose of this research is
to use PLS-SEM to find out the factors influencing the
ICT4D project success and detailed the building blocks
and process of the proposed development cycle. The
suggested model has been evaluated by examining
convergent validity, discriminant validity and reliability
items. In this study, we, the authors of this study, have
assessed the convergent validity and the discriminant
validity as recommended by past studies (Caniéls and
Bakens, 2012; Soltani, 2020).

Table 1: ICT/ICTAD project success factors and their categories

Factors

Literature review

Times criteria

Governance practices

Top management support
Leadership competencies/champions/Sponsorship
Policy and Legislation

Stakeholders commitment

Vision

Strategy

Cultural and organizational context
Risk management practices

Agility

Business and IT alignment
Knowledge management system/processes
Business Process Management
Communication / collaboration plan
End-user involvement

Stakeholders perception
Stakeholders satisfaction

Change management

Intention to use

User satisfaction

Team satisfaction

System use

System quality

Data / Information quality

IT Infrastructure requirements
Connectivity requirements
Interoperability standards

Security standards

Procedures

Nomenclatures

[P8] [P18] [P20] [P22] [P24]

[P1] [P12] [P16] [P17] [P18] [P22] [P24] [P29]
[P12] [P18] [P16] [P20] [P22] [P24]
[P1] [P22] [P24]

[P3] [P10] [P20] [P24]

[P24] [P26]

[P1] [P22] [P24]

[P1] [P7] [P9] [P18] [P22] [P24] [P26]
[P13][27]

[P7] [P16] [P18] [P22]

[P15] [P20]

[P18] [P19] [P23] [P24]

[P1] [P6] [P16] [P22] [P24]

[P6] [P20] [P22] [27]

[P1] [P6] [P7] [P18] [P22] [P28]

[P9] [P10]

[P5] [P9] [P10] [P21]

[P1] [P22]

[P5] [P9] [P21]

[P5] [P9] [P21]

[P9]

[P5] [P9] [P21]
[P5] [P9] [P21]
[P1] [P5] [P9] [P21]
[P22] [P24] [P26]
[P22] [P24] [P26]
[P22] [P24] [P26]
[P22] [P24] [P26]
[P22] [P24] [P26]
[P22] [P24] [P26]
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~— Project vision (ICT_1)
~—— ICT4D Project (ICT) —x— Project strategy (ICT_2)

“— Cultural and organizational context (ICT_3)

~ Governance practices (LGF_1)

Leadership and governance factors (LGF)

—— Project Management factors (PMF_3) —-

Latent |
variables/ —
indicators

Use satisfaction
(QMF_1)

Quality management factors (QMF) —

System quality
(QMF_2.1)

~—Requirement definition (FEF_1)—(

‘—— Foundations establishment factors (FEF) —::'

" Standards (FEF_2)~{_

|~ Project team (PMF_1)

Management methodology (PMF_3) {

- Stakeholders management (PMF_4) -:'

— System use (QMF_1.2)
\——End user satisfaction (QMF_1.3)

/

=

Top management support (LGF_2)
-Leadership competencies/champion (LGF_3)

\ "~ Legislation and policy (LGF_4)
‘ Sponsorship (LGF_5)
“Stakeholders commitment (LGF_6)

Project quality/sustainability management (PMF_1)

~ Risk management practices (PMF_3.1)
| ~ Agility (PMF_3.2)
: Business and IT alignment (PMF_3.3)

o

| = Knowledge management process (PMF_3.4)

~ Business process management (PMF_3.5)
- Communication plan (PMF_3.6)
_~—End user involvement (PMF_4.1)

Project stakeholders perception/satisfaction (PMF_4.2)
"~ Change management (PMF_4.3)

— Intention to use (QMF_1.1)

- Team satisfaction (QMF_1.4)

s

System quality (QMF_2.1)
Data quality (QMF_2.2)

“Information quality (QMF_2.3)

~——IT infrastructure requirements (FEF_1.1)
B

— Connectivity requirements (FEF_1.2)

Ve Connectivity standards (FEF_2.1)

— Security standards (FEF_2.2)

'~ Procedures (FEF_2.3)
"~ Nomenclatures (FEF_2.4)

Fig. 1: Latent variables/Indicators

The conceptual model presented in Fig. 2 explains the
relationships (Hypothesis) between the exogenous latent
variables and endogenous latent variables. To evaluate
those hypotheses, the PLS-SEM technique has been used
and a model has been designed using a total of 33
indicators which have been depicted from the literature
review and organized into five categories as presented in
Fig. 1. The five categories are the exogenous latent
constructs which are ‘Leadership and Governance
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Factors’ (consist of six indicators: Governance practices,
Top management aid and support, Leadership
competencies/Champions, Legislation and Policy,
Sponsorship and Stakeholder’s commitment), ‘ICT4D
project Factors’ (Consist of three indicators: Vision,
Strategy and Cultural and Organizational context), ‘Project
Management Factors’ (Consist of four sub-factors
categories: Project quality/Sustainability management,
Project team, Project Methodology and Stakeholders



Houda Fakhkhari et al. / Journal of Computer Science 2021, 17 (8): 724.737
DOI: 10.3844/jcssp.2021.724.737

Management), ‘Quality Management Factors’ (Consist of
two sub-factors categories: Use satisfaction and System
quality) and ‘Foundations Establishment Factors’ which
Consist of two sub-factors categories: Requirements
definition and Standards). The endogenous latent variable is
the ‘ICT4D Project Success’ which is directly correlated to
the ‘ICT4D project Factors’. Thus, the hypotheses of the
present study are as follow:

Hypothesis 1 (H1): Leadership and Governance has a
positive and significant effect on
ICT4D project success

Hypothesis 2 (H2): Project Management has a positive
and significant effect on 1CT4D
project success

Hypothesis 3 (H3): Quality Management has a positive

and significant effect on ICT4D
project success
Hypothesis 4 (H4): Foundations establishment has a

positive and significant effect on
ICT4D project success

Hypothesis 5 (H5): Leadership and Governance has a
positive and significant effect on
Foundations establishment

Hypothesis 6 (H6): Project Management has a positive
and significant effect on Quality
Management

Data Analysis
Outer Measurement evaluation

The outer measurement evaluation is the part of the
model that calculates the reliability, internal consistency
and validity of the latent variables and their indicators
(Chin, 1998). To validate the outer measurement models,
the authors performed an examination of constructs
reliability and validity by evaluating the convergent and the
discriminant validity and checking loadings reliability of all
indicators to their respective constructs (Urbach and Mdiller,
2012). Outer loading with 0.70 or greater is believed to be
greatly preferred, however, an outer loading with 0.4 or
greater is also acceptable according to (Bagozzi and Yi,
1988). From Table 2 we have individual indicators
reliability values that are much larger than the minimum
acceptable level of 0.4 and much larger than the preferred
level of 0.7 (Outer loadings ranged between 0.645 and
0.991). Moreover, Cronbach Alpha and Composite
Reliability were utilized to conduct internal consistency
evaluation for the construct reliability. From Table 2, such
values are highlighted to be larger than 0.70 minimum
accepted, a high levels of internal consistency reliability
have been demonstrated among all the latent variables.
Furthermore, to check convergent validity, Average
Variance Extracted (AVE) was evaluated. Table 2
illustrates that all of the AVE values are greater than the
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acceptable threshold of 0.5 (Bagozzi and Yi, 1988). Thus
convergent validity is confirmed.

For discriminant validity, the Fornell-Larcker criterion
test and cross-loading have been used. Table 3 shows that
the squared root of AVE is larger than the correlation from
other latent variables which indicates that discriminant
validity is well established. Table 4 shows that indicators
are highly correlated to their constructs than any other
constructs. Hence, the cross-loading assessment standards
are confirmed. As result, the suggested model is supposed
to be acceptable with confirmation of convergent validity
and discriminant validity.

Structural Model and Hypotheses Testing

In H1, we supposed that the leadership and governance
would positively and significantly influence ICT4D
project success. As predicted, values in Table 5 and Fig. 3 (B
coefficient 0.403, T-statistic 6.382 and P-value
<0.000) confirmed that hypothesis H1 is robustly
supported. likewise, the values in Table 5 and Fig. 3
confirm that the project management factors have a
positive influence on ICT4D project success (B coefficient
= 0.108, T-statistic= 7.080 and P-value <0.000). Hence
H2 is confirmed. The quality management has a
significant and positive influence on ICT4D project
success (B coefficient = 0.265, T-statistic = 4.820 and P-
value <0.000). Hence H3 is also robustly supported.
Furthermore, values from Table 5 and Fig. 3 show a
positive and significant impact of Foundations
establishment factors on ICT4D project success (P
coefficient 0.581, T-statistic = 4.890 and P-value
<0.000) and confirmed H4.

The B coefficients enable us to explain how strong the
effect of one variable is on another variable and allow us
to rank their relative statistical importance (Wong, 2013).
Moreover, the greater the P coefficient is the stronger
influence of the exogenous latent variable on the endogenous
latent variable. From Table 5 and Fig. 3 we can conclued that
Leadership & governance (0.403) and Foundations (0.581)
have the strongest effect on ICT4D project success, followed
by Quality management (0.265) and project management
(0.108). Hence the Hypothesis H1, H2, H3 et H4 are
statistically significantt because their B path coefficients
are higher than 0.1. Thus we reached the conclusion that
leadership and governance and Foundations have a
moderately strong influence on ICT4D project success,
Quality management has a moderate influence on
ICT4D project success and Project management is a
weak predictor of ICT4D project success. Similarly,
Fig. 3 presents that Leadership and Governance has a
positive and significant effect on Foundation's
establishment (B coefficient = 0.548) and that Project
Management has a positive and significant effect on
Quality Management (B coefficient = 0.229). Hence,
H5 and H6 are also supported.
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ICT4D Project Development Approach

Many developed countries and organizations have
proposed documents and toolkits related to the
development of ICT4D strategies in different field such as
e-Governement (ITU, 2010) and eHealth (ADHA, 2016;
Australie, 2008; WHO and ITU, 2014). According to
(Scott and Mars, 2013), a few have a simple IT approach
to guide the implementation process. (Al-Sharhan et al.,
2019; Chipidza and Leidner, 2017; Venkatesh et al.,
2019) stated that many ICT4D initiatives are not
successful and remain an enduring concern for many
countries. In this section, we propose an integrative and
structured approach to guide the development and the
implementation of ICT4D initiatives, by providing a short
description of steps and building blocks that need to be
undertaken to develop and implement a sustainable
national ICT4D vision.

Fig. 4 presents the ICT4D development and
implementation cycle. This cycle will allow stakeholders
to ensure a successful, permanent and continual

H6 Quality
management

T

Project
management

H1

T ks

Leadership and
governance

assessment and improvement of the ICT4D vision
development and implementation. Figure 5 present the
processes of each step. The point of start of this
approach consists of the designing of the vision by
defining the strategic vision, identifying the business
needs and defining architectures (Information,
Application and Technology) and the organizational
structure. The second step focuses on the gap analysis
between the existent state (the as-is) and the desired
state (the to-be), the establishment of the ICT4D
portfolio, the establishment of priorities and the
definition of the transformation plan. The third phase
addresses the key IT project concerns, from the
reengineering processes to the testing and the
validation. The end of the approach cycle concerns the
assessment step, this step focuses on the definition of
the assessment and monitoring plan, what are the type
of KPI and dashboard that should be developed,
formulate the gap between what has been designed,
planned and what has been executed and establish an
action plan to address this gap.

N

H3

ICT4D project
success

H4

Foundations

Fig. 2: Conceptual model
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Table 2: Construct reliability and validity

Constructs Factors Loading Cronbach alpha ~ Composite reliability ~ AVE R square
Leadership & Governance LGF_1 0.778 0.81 0.86 0.56
LGF_2 0.704
LGF_3 0795
LGF 4 0.815
LGF 5 0.645
Project Management PMF_1 0.768 0.80 0.87 0.62
PMF_2 0.872
PMF_3 0.693
PMF_4 0.816
Quality Management QMF_1 0.723 0.92 0.85 0.74 0.03
QMF_2 0.979
Foundations FEF 1 0.988 0.98 0.99 0.98 0.30
FEF 2 0.991
ICTAD project success ICT_1 0.708 0.73 0.85 0.65 0.84
ICT_ 2 0.845
ICT_3 0.865
Table 3: Fornell-Larcker criterion test
LGF PMF QMF FEF ICT
Leadership & Governance 0.75
Project Management 0.07 0.79
Quality Management 0.03 0.23 0.86
Foundations 0.55 0.15 -0.13 0.99
ICT4D project 0.74 0.29 0.22 0.78 0.81
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Table 4: Cross loadings

Leadership and governance  ICT4D project

Project management

Quality management Foundations

LGF_1 0.78 0.45 0.11 -0.18 0.41
LGF_2 0.70 0.46 0.21 0.05 0.27
LGF_3 0.80 0.38 0.10 -0.20 0.36
LGF_4 0.82 0.84 0.28 0.30 0.59
LGF_5 0.65 0.39 0.22 -0.11 0.27
ICT_1 0.38 0.71 -0.04 -0.11 0.75
ICT_2 0.82 0.84 0.28 0.30 0.59
ICT_3 0.54 0.86 0.40 0.29 0.60
PMF_1 0.18 0.18 0.77 0.12 0.13
PMF_2 0.16 0.24 0.87 0.25 0.07
PMF_3 -0.27 0.10 0.69 0.32 -0.01
PMF_4 0.16 0.37 0.82 0.02 0.30
QMF_1 -0.19 -0.06 -0.04 0.72 -0.11
QMF_2 0.13 0.15 0.16 0.98 -0.13
FEF_1 0.47 0.72 0.19 -0.13 0.99
FEF_2 0.60 0.82 0.12 -0.13 0.99
Table 5: Path coefficients and T-Statistics

Hypothesized path Standardized beta T-statistics P-values
Leadership & Governance -> ICT4D Project success 0.403 6.380 0.000
Project Management -> ICT4D Project success 0.108 7.080 0.000
Quality Management -> ICT4D Project success 0.265 4.820 0.000
Foundations -> ICT4D Project success 0.581 4.890 0.000

Conclusion

This research was conducted to identify the factors
affecting the success of ICT4D initiatives and to propose
an approach for developing and implementing those latter.
For this aim, a literature review was carried out to point out
the crucial constructs that impact the ICT4D projects success
with their observed variables. Then, a conceptual model was
developed and the hypotheses were defined. After that, the
Structural Equation Modeling approach was adapted to test
and confirm the hypotheses using Smart-PLS 3.3.3.

From the SEM analysis conducted in this study, it is
considered that the leadership and governance
influence positively and significantly the rate of ICT4D
projects’ success. Besides, the findings demonstrate
that the establishment of foundations and requirements
is one of the topmost factors that led to projects’
failure. Further, the lack of project management
methods increases the rate of ICT4D projects’ failure
together with the lack of quality management plan,
which decreases the projects’ quality and leads to their
failure. In conclusion, the findings pinpoint that the R
Square value of the model attained 0.84 which refers
that the exogenous latent constructs collectively
explained 84% of the ICT4D project success.

This study attempted to ameliorate the expansion of
ICT4D research’s area by establishing an empirical model
and adopting the Structural Equations Modeling (SEM) to
check, prove and confirm the hypotheses. The finding of this
study will benefit researchers and practitioners intending to
understand what the factors and variables that impact the
success of ICT4D projects are and put at their disposal a
holistic approach to develop and implement ICT4D projects.
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The present study is limited by the amount of papers
included and analyzed to determine the constructs and
their observed variables. To address this limitation, the
authors will conduct a pilot study using a questionnaire
survey and a focus group interviews to verify, modify, add
or delete the variables and constructs reported in this study
to validate or update the results of the current study.
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