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Abstract

The Fourth Industrial Revolution (4IR) signifies a new phase in project
management. The swift progression of 4IR technologies requires a
reassessment of current methods to address the complexities of
contemporary project management adequately. The ability of project
managers to rapidly adjust to emerging technology and evolving standards
is crucial in determining the successful outcome of projects. It is imperative
for proficient project managers to recognise the significance of their capacity
to predict and respond effectively to these changes, as well as their
subsequent effects on ongoing and forthcoming projects, to achieve success
in their professional domain. The objective of this study was to examine the
effects of the 4IR on the project management discipline. A qualitative
technique was employed for the collection and analysis of data. A theoretical
framework for project management in the 4IR was developed. The
framework identifies (i) what constitutes 4IR projects in terms of
characteristics, challenges and success factors, (i) what skills and
competencies are required to deliver these projects, and lastly, (iii) what
tools and techniques can be employed to deliver these projects. There is a
need for such a framework which offers valuable perspectives and a
comprehensive plan for the effective management of 4IR projects,
specifically targeting project management professionals.
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1. Introduction

A revolution is a change that occurs suddenly; it is drastic in most instances and pervasive (Schwab, 2016). An evolution,
on the other hand, is related to the developments that affect a structure over time and it is characterised by continuous
and incremental changes in the existing structure (Meyer & Keas, 2011). Within the context of technology, a technological
evolution implies a process of enhancement and optimisation of the existing technology rather than the introduction of
new frameworks or models (Coccia, 2019), whereas a technology revolution like the Fourth Industrial Revolution (4IR)
introduces swift disruptive changes through technologies such as advanced robotics, data analytics and artificial
intelligence (Al) that change the ways industries work (Anshari & Hamdan, 2022). The significance and magnitude of
advancements associated with the 4IR cannot be disregarded (Li et al., 2017) as they indicate considerable progression
and growth in technology and invention, surpassing any previous advancements in human history.

The different Industrial Revolutions have radically influenced the social and economic activities of societies (Easterlin,
2019). The First Industrial Revolution paved the way for the use of the steam engine and mechanisation of products,
which in turn enhanced production and the creation of factories (Griffin, 2018). With the Second Industrial Revolution,
industry and everyday life were changed and improved by the electrification process. Other notable technological
advancements of this era include progress in the internal combustion engine, the integration of electricity into
manufacturing and notable breakthroughs in chemical, civil and electrical engineering. The Third Industrial Revolution
brought about the digital or information technology age, resulting in an enormous change in the field of information
processing and its storage and distribution. Information turned into an important economic product, leading to information
economy and knowledge-based industries (Rifkin, 2011). The Fourth Industrial Revolution represents the integration of
technologies that blur the boundaries between the physical, digital and biological worlds (Schwab, 2016). These
technologies facilitate more effective, accurate and individualised systems (Schwab, 2018). New economic opportunities
are created in technology-enabled industries such as technology, health care and financial sectors, resulting in employment
in technology-based and skilled positions (Thuemmler & Bai, 2017). Technological developments brought about by the
4IR are expected to result in a significant technological change within the realm of business management, encompassing
project management as well (Emejom et al., 2019). However, there are also challenges regarding privacy, security and
job displacement resulting from automation (Waidner & Kasper, 2016).

Project management has existed for as long as humans have been on earth (Seymour & Hussein, 2014). Throughout
history, several projects were successfully completed despite the difficulties and risks that may have caused the project
to fail (Procter & Kozak-Holland, 2019). Most of these projects necessitated a large workforce, big scope, years of work,
rigorous planning and flawless execution. Project management in the 1900s was based on the management of
construction projects and their successful delivery while mitigating the inevitable risks. The existing literature delineates
four significant periods that formed the foundation of project management's advancement: the pre-1958 period, the 1958-
1979 period, the 1980-1994 period and the 1995 period (Kwak et al., 2014). The first phase saw the creation of notable
milestones, including the Gantt chart, the completion of the Hoover Dam project, the Manhattan project, as well as the
Interstate Highway System (Kwak et al., 2014). During the second period, technological advancements emerged and the
Program Evaluation and Assessment Technique and Critical Path Technique were also formulated (Seymour & Hussein,
2014). In the third period, personal computers became able to perform multiple tasks simultaneously and therefore
software that could be used for handling complex data for projects was developed. With the era of 4IR, there is a greater
need once again to develop approaches, tools and techniques to implement and manage 4IR projects effectively, especially
in relation to their complex and data-driven nature (Emejom et al., 2019). Project management has played a substantial
role in global change since the pre-industrial era. Over the years, projects and project management provided businesses
with established techniques and methodologies to achieve specific strategic objectives. Likewise, even in the context of
the 4IR, project management is gradually evolving into a strategic process that is increasingly embraced by organisations
(Sari et al., 2021).

© [JISPM | ISSN:2182-7788 | ijispm.sciencesphere.org 2


http://www.sciencesphere.org/ijispm

International Journal of Information Systems and Project Management (IJISPM)
2025, 13(3), e130302, DOI: 10.12821/ijispm130302

This study explores the management of 4IR projects, which integrate advanced technologies such as Al, loT, automation
and digital technologies to revolutionise industries and business processes (Lasi et al., 2014; World Economic Forum,
2017). The complexity of these projects, influenced by the integration of 4IR and technology-driven innovations,
necessitates an evolution of project management practices and the development of new tools and techniques. The
management of 4IR projects varies based on factors such as industry, project scale and organisational context, ranging
from extensive transformations in manufacturing to localised technical enhancements in service sectors (Brettel et al.,
2017; Lasi et al., 2014). This diversity complicates project management, but the aim of this study is to establish a
fundamental framework for managing these projects by identifying essential trends and techniques applicable across
various contexts (Pereira & Romero, 2017). The findings highlight general trends in managing projects utilising 4IR
technologies, acknowledging that the specific dynamics of individual projects vary based on their unique characteristics
(Maller & Voigt, 2018). The 4IR has profoundly transformed project management, requiring significant development in
approaches, capabilities and tools (World Economic Forum, 2020). 4IR projects present new challenges and opportunities
that differ significantly from conventional project management paradigms. The existing literature lacks a comprehensive
understanding of effective project management approaches in the 4IR era. This gap highlights the urgent need for
academic research to identify and cultivate the necessary approaches, resources and methods for managing 4IR project
complexities. This research enhances academic knowledge and provides valuable insights for practitioners to lead projects
effectively in the 4IR. It ensures that project management methodologies align with the requirements of the digital age.

The project management field must undergo further development to adapt to the transformative effects of the 4IR. Project
practitioners must have the necessary readiness to navigate these circumstances effectively, as they assume the
responsibility of overseeing and executing technology-driven initiatives that seek to enact transformative changes within
businesses (Emejom et al., 2019). It is now advised that the existing tools, techniques, skills and competencies are
inadequate in addressing the necessary and obligatory evolution required in this particular context. This paper aims to
address this deficiency by presenting a conceptual framework for project management in the context of the 4IR. The
results and conclusions, derived from a comprehensive assessment of existing literature, provide valuable insights for both
project management practitioners and academics. Specifically, these insights aim to enhance the understanding of how
the management of projects in the context of the 4IR is influenced by the transformative changes brought about by the
4IR. The aim of the research was to develop a conceptual framework for effectively managing projects that leverage 4IR
technologies, denoted as 4IR projects. The following research objectives were identified as key areas to be explored to
achieve the study’s main research aim:

= Research objective 1: Re-evaluate how projects are transforming in the era of the 4IR.
= Research objective 2: Identify characteristics of 4IR-enabled projects.
= Research objective 3: Determine 4IR project management tools and techniques.

= Research objective 4: Analyse skills and competencies for 4IR project success.

To investigate and address these research objectives, a systematic literature review (SLR) approach was adopted to
examine the impact of the 4IR on project management and present a synthesis of the current literature. SLR is a process
known for its rigour and reproducibility in searching, selecting, appraising and synthesising existing research articles to
answer a set of research questions (Liao et al., 2018; Siddaway et al., 2019). After a comprehensive comparison of top
project management journals, the SLR and analysis were conducted on articles published in the /nternational Journal of
Project Management (JPM) between 2011 and 2021; this is a period that marked the inception of the 4IR as a
transformative concept (Bahrin et al., 2016; Dopico et al., 2016). This study employed a coding system where the analysis
was guided by a coding framework developed in line with the study research objectives. The framework entailed pilot
testing, a cycle of modifications and systematic coding of 1,214 articles, and made use of auto coding and code-by-search
to code the dataset. The dynamic process facilitated the periodic identification of patterns, trends and emerging themes
which led to the formulation of a conceptual framework that illustrates the important technical and soft competencies in
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managing 4IR projects. This research methodology process ensured that the analysis was transparent, can be easily
reproduced by other researchers and provides sufficient comprehension of the effects of the 4IR on the practice of project
management.

The remainder of the article is divided into five sections. The literature review provides insights into 4IR projects. The
research methodology explains in detail the process that was followed to select the articles as well as the coding process.
The third section presents the analysis of the articles based on the codes and themes. A conceptual framework derived
from the results is presented in the fourth section. The fifth section concludes the article.

2. Literature review

The rate at which projects are transitioning and evolving by integrating technologies such as Al, robotics, cloud computing,
loT and other related technologies is experiencing significant acceleration. According to Whitmore et al. (2020), the process
of project transformation is predominantly observable in large-scale projects conducted in diverse sectors, including
construction, manufacturing, agriculture, mining and ICT. They examined two main factors that have had a substantial
impact on project management. The factor discussed here pertains to the dramatic advancements in digital technology,
which significantly alter the interactive and collaborative environment within which projects are carried out. There has
been growing public sentiment toward recognising the urgent importance of prioritising human-centred factors, such as
ensuring the safety and well-being of employees (Janse van Rensburg et al., 2019).

4IR projects are oriented around people's psychological needs and pay attention to their human-centred needs (Abbasi &
Jaafari, 2018). 4IR projects are centred on design thinking, consumer empathy and iterative designs where there is a
focus on the user’'s expectations, needs and obstacles. These projects take into account the changing workplace
environments by leveraging the current shift of employment and employing flexible work schedules (Whitmore et al.,
2020). Abbasi and Jaafari (2018) agree with the notion that numerous conventional projects fail to address fundamental
human-centred considerations, such as equality, diversity, inclusivity, mental health and welfare. This deficiency poses a
significant obstacle to the successful management of projects in the context of the 4IR.

The embedding of 4IR technologies in projects is increasing (Gingor, 2019). Within the IT sector specifically, projects
undertaken seem to be transitioning by integrating technologies such as full automation and robotics, application of Al, as
well as the move to cloud-based platforms, making cloud computing the dominant form of 4IR technology used across
this industry (Berawi, 2018). This transformation in projects forces project management as a discipline to evolve. This
evolution is critical for a thorough understanding of 4IR projects and their major challenges, the skills and competencies,
as well as effective tools and techniques required to deliver 4IR projects. Agile as a mindset for managing IT projects has
been one principal strategy to respond to the current digitalisation and globalisation models (Emejom et al., 2019; World
Economic Forum, 2017).

The future of managing projects in the 4IR is about the necessity to grasp digital competencies (Janse van Rensburg et
al., 2019). The 4IR focuses on integrating products, services and multiple technologies that allow ecosystems to work
intelligently and autonomously (Santos et al., 2017). In the opinion of Marnewick and Marnewick (2021), essential
competencies have changed from manual to digital. The demand for physical talents is currently declining, as the labour
market moves towards cognitive, social and digital competencies. As the world progresses further into the 4IR, the need
for digitally competent skill sets becomes increasingly crucial (Liu et al., 2024). Furthermore, the level of technological
interaction within a team is also another factor to consider, which varies depending on the generations team members
were born into (Marnewick & Marnewick, 2020). Regarding project management, project managers of the 4IR are required
to administer project management tasks as well as manage the ever-evolving digital transformation. Cakmakci (2019)
reiterates that when such a task is properly performed, project management duties supplemented by technology may
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enhance agile teams, increase team member well-being and support the implementation of better organisational
procedures and practices.

3. Research methodology

A comprehensive SLR was undertaken to examine and understand evolving trends at the convergence of the 4IR and
project management. The review was done to uncover existing knowledge on how 4IR is reshaping project management,
including its approaches, practices, competencies and techniques.

The Scopus database was chosen as an online database to identify the journals from which to review the data. The Scopus
online database has many merits specifically necessary for the required datasets of this study. Firstly, it offers an
interdisciplinary field coverage feature, which is beneficial for gaining a broader view and definition of the focus journals
(IOWA State University Library, 2018). Secondly, Scopus offers the largest abstract and citation database of peer-reviewed
literature; this is inclusive of scientific journals. In addition, it provides smart tools that track, examine, analyse and visualise
research. From Scopus, a search for the best-reviewed journal rankings was conducted (Elsevier, 2019). The top three
journals within the project management area were selected based on Scopus results on a combination of factors including
the cites score, percentile, citations, SNIP and SJR findings. These findings are given in Appendix 1. Once the top three
journals were identified, the list was exported for further analysis.

Further analysis aimed to search for the highest impact peer-reviewed journal within the project management field. To
construct the dataset for the analysis, a comparison of the top three peer-reviewed project management journals was
made. This examination and comparison of top project management journals was done to determine which journal rated
the best according to the following criteria: (1) Journal impact factor, (2) quartile and (3) Eigenfactor score.

= Journal impact factor (JIF) is a subset of citation analysis that is used to classify or rank journals according to their
comparative relevance (Journal Citation Report, 2021). JIFs are based on the notion that journals with a high JIF
publish articles that are cited more frequently than journals with a low JIF. The most credible and well-known source
on JIFs, according to Martin-Martin et al. (2018), is the Thomson Scientific's Journal Citation Reports (JCR), which
is an annual release.

= Quartile is a rank of a journal or manuscript based on the journal's combination rates of impact factor, citations as
well as indexing, showing its performance and rank in the year's four quarters (Journal Citation Report, 2021). A
high Scopus quartile indicates that the journal is influential in research and that its researchers are highly qualified
and experienced in the specific field.

= Eigenfactor score (EFS) is a ratio of the total citations to the overall number of publications (Bergstrom, 2007). The
EFS counts and incorporates all citations in journals, including both in the sciences and the social sciences, while
excluding selfcitations. Both the Eigenfactors and impact factors are often used for evaluating the value and
significance of a journal (Haley, 2019). They do not, however, measure the same thing and therefore cannot be
used interchangeably.

These three criteria were applied to determine which journal should be used for deriving the dataset. The results are listed
in Table 1.

Table 1: Summary of comparison of top three project management journals

Journal Impact factor Quartile Eigenfactor score Ii('iiasl
International Journal of Project Management (lJPM) 7.172 Q1 0.007320 13.640
Project Management Journal (PM.J) 3.570 Q2 0.002030 2.668
International Journal of Managing Projects in Business

(IMPIB) 2.634 Q3 0.001240 1.242
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Based on the results of Table 1, the /PMwas the peer-reviewed journal selected. The process for the data collection and
analysis consisted of the following steps:

1. Data extraction: All articles across all volumes of the //PMfrom 2011 to 2021 were extracted and downloaded.
The year 2011 was chosen as the starting point, as it marks the emergence of Industry 4.0 as a concept (Vogel-
Heuser & Hess, 2016), initially introduced in Germany to describe changes in automation and IT integration
(Ortiz, 2020). This resulted in a dataset of 1 214 journal articles.

2. Data organisation: The articles were imported into Atlas.ti version 22, which is qualitative data analysis software,
where they were grouped by publication date for systematic review.

3. Development of coding framework: A coding framework was developed based on the study's four research
objectives. These objectives guided the creation of predefined codes, which were mapped to key concepts aligned
with the research constructs. These predefined codes were entered into Atlas.ti for systematic application during
the analysis.

4. Pilot coding and refinement: To assess the validity of the coding framework, a pilot coding process was applied
to a small sample of articles. This step allowed for testing the initial framework and making the necessary
improvements to enhance the system’s accuracy and consistency.

5. Systematic coding: After refining the coding framework, the entire dataset was reviewed systematically. Each
article was read in detail, and relevant codes and subcodes were applied to the pertinent text fragments. Atlas.ti's
auto-coding, code-by-search and code-by-list features were used to expedite the process, ensuring efficient and
comprehensive coding of the dataset.

6. Dynamic and iterative coding process: The coding process was dynamic, allowing for adjustments as new insights
emerged. As additional patterns and themes were identified, new subcodes were created under the major
research objectives. This iterative process ensured that the analysis was flexible and capable of capturing evolving
trends in the literature.

7. Synthesis and organisation of key findings: Once the qualitative analysis was complete, the coded data were
synthesised and organised to extract the key findings. The systematic coding process allowed for comprehensive
organisation and identification of important trends, ultimately facilitating the development of a conceptual model
for managing 4IR projects.

8. Establishment of supplementary categories and codes: To further support the research objectives, supplementary
data categories and codes were created. These categories complemented the primary objectives and provided
additional context for understanding the relationship between 4IR and project management.

By applying this methodology, the analysis enabled a thorough and structured review of the literature, uncovering emerging
patterns and trends. This process was essential for providing insights that directly informed the research objectives and
the development of the study’s framework. Based on the four research objectives, supplementary data categories and
codes that supplement the objectives as per point 3 were established (see Table 2).

From the analysis, 130 codes and subcodes, with 394 corresponding quotations were derived and presented as per
Appendix 2 (detailed analysis is too extensive to present in an article, and is therefore available on request). Findings and
detailed discussions on the findings are presented and explained in the following sections. For the interpretation of the
findings, it is crucial to note that one article reviewed as part of the literature is representative of one project for the
findings.

© [JISPM | ISSN:2182-7788 | ijispm.sciencesphere.org 6


http://www.sciencesphere.org/ijispm

International Journal of Information Systems and Project Management (IJISPM)
2025, 13(3), e130302, DOI: 10.12821/ijispm130302

Table 2: Qualitative analysis codes

Research objective Pre-defined code Subcodes
Re-evaluate how projects are Transformation in terms of Project type
transforming in the era of the 4IR. increase and change in projects Project industry

Year of publication
Identify characteristics of 4IR-enabled Change in the nature and form of ~ Project characteristics
projects. projects Project challenges

Project success factors
Transformation into 4IR evidence
Complexities in projects

Determine 4IR project management tools ~ Transformation of project Project management technique
and techniques. management as a discipline Project management tools

Effective project management Communication techniques

tools and techniques
Analyse skills and competencies for 4IR 4IR project management Project management competencies
project success. transformation in terms of skills Project management skills

and competencies

4, Findings and interpretation

4. 1. The transformation of projects in the 4IR era

Throughout the course of the four Industrial Revolutions, there has been a successive introduction of novel projects that
predominantly incorporate ideas and technology relevant to the respective period and era (Whitmore et al., 2020). The
4IR has been characterised by significant advancements in technology which have served as the primary catalysts for
transformative undertakings. The field of IT has emerged as a fundamental component in the ongoing technological
revolution, playing a pivotal role in the overall transformation brought about by the 4IR. Ortiz (2020) posits that the
technological advancements driving the 4IR encompass Al, loT, robots and automation, cloud computing and quantum
computing, with IT serving as the facilitating mechanism. The dynamic role of IT as a vital component in emerging
technologies has enabled the discipline to transition from a mere facilitator to a key driver of strategic initiatives within
organisations (Whitmore et al., 2020).

To determine if projects are transforming through the integration of IT across various industries, an analysis of the coded
dataset as per the methodology section was conducted. This analysis was performed by cross-mapping all the project
types that were identified against the industries in which they were classified. The objective of this analysis was to ascertain
which types of projects have been executed based on the dataset, as well as to identify the industries that undertook these
projects. The analysis helped provide an understanding of the rate at which projects are transforming through the
integration of new technologies and/or IT across various industries, with IT demonstrating a transformative force in projects
related to the 4IR. The findings are illustrated in Fig. 1.

Based on the observations made in Fig. 1, it is evident that the dataset consisted of various articles that studied projects
across various industries, with notable representation being articles focusing on construction, manufacturing and IT. The
findings further show that the different articles reviewed covered various types of projects across those various industries
as per the dataset. From the findings, there was less representation of articles on industries such as energy, finance and
agriculture. These findings contribute to the comprehension that projects have been pursued consistently across diverse
businesses since 2010. To fulfil research objective 1, a cross-analysis was conducted between the coded industries and
project categories.
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Fig. 1. Industries mapped against project types (2010 — 2021)

The analysis yielded the following observations:

Most projects implemented were in the manufacturing sector. This observation is rather interesting as it aligns with
the existing literature that initial implementation of new technology-driven projects was mostly in the manufacturing
sector (Liu & Xu, 2017; Nigappa & Selvakumar, 2016). According to the literature, the integration of IT and new
technologies within manufacturing subsequently led to the advancement and evolution of manufacturing projects,
fuelling the change and evolution of manufacturing, which was labelled as Industry 4.0 (Cebeci, 2019). Industry
4.0 propelled the integration of these new technologies in other sectors and industries, revolutionising these
industries and fuelling the 4IR (Schwab, 2018). From these findings, the significance and impact of IT as a
transformer to digitalisation within the manufacturing sector are clear.

The significant role of IT is also observed in the construction industry. This observation provides an understanding
of the growing importance of IT across other sectors. The construction sector has seen significant integration of
new technologies in projects and these have been in the form of autonomous construction machinery as well as
Al-driven project tools and techniques. Like the manufacturing sector, these transformative undertakings have been
radical enough to fuel a new form of construction sector referred to as Construction 4.0 (Bréchner, 2021;
Schoénbeck et al., 2021). The impact and significance of IT's role in transformation construction projects is
immense (Cao et al., 2017).

Thirdly, the significant representation of projects being undertaken is shown to be by the IT sector itself. These
findings are quite expected since for the 4IR to be emerging, transformation within the IT sector itself had to have
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taken place. The importance of IT in the transformation of the world, propelling transformations of other sectors,
is a crucial finding that validates the growing significance of IT as a strategic driver in organisations (Colin et al.,
2015).

Projects in the 4IR era span various industries, with significant representation in construction, manufacturing and IT.
Radical technology innovation and the 4IR impact projects differently across industries. Publications emphasise
technological innovations and infrastructure enhancement, reflecting industries’ pivotal role in embracing and advancing
4IR technologies such as automation and data-centric solutions. However, research underrepresents energy, finance and
agriculture, highlighting potential study gaps. The dataset shows consistent project investigation across diverse industries
since 2010, illustrating the 4IR’s extensive influence on project management and objectives. These findings provide a
fundamental understanding of how the 4IR influences project environments across many sectors.

4.2. Characteristics of projects in the era of 4IR

The second objective was to gain an understanding of the traits and characteristics exhibited by projects which have
undergone significant alteration because of the extensive incorporation of 4IR technology. This necessitates modifications
to the tools, processes and abilities utilised for management, since they include novel qualities that give rise to new
success factors and problems. To understand the evolution of certain projects comprehensively, it is necessary to initially
grasp the factors that contribute to or serve as catalysts for change in such projects. In this particular instance, the
transformative role of IT in projects is examined (Sari et al., 2021). 4IR projects encompass various groundbreaking
technologies, including Al, loT, automation and machine learning. Analysing articles on 4IR project management requires
evaluating IT, as it underpins the implementation of advanced technologies key to 4IR. A robust IT environment is essential
for effective 4IR project implementation (World Economic Forum, 2019). Analysing IT as a transformative catalyst reveals
how technological infrastructure facilitates the transformation and innovation characteristic of 4IR projects. This
understanding aids in identifying critical challenges and optimal methods for managing complex, technology-centric
requirements and demands in 4IR projects. It also provides insights into the unique features, qualities and success criteria
associated with such projects (Hussein, 2019; Ning & Ling, 2015; Pellerin et al., 2014; Tadayon & Andersen, 2021).

The codes and subcodes created under the second research objective were taken into consideration. The quotations from
the literature that fell under these various codes and subcodes would help determine if there is indeed transformation of
projects. The codes that are part of the findings, as discussed in the methodology section, inclusive of ‘project
characteristics’, ‘project challenges’, ‘project success factors’ and ‘transformation into 4IR evidence’, were then adopted
as critical impact factors, and labelled as impact factors 1 to 4, so that all information contained in the quotations, as
findings under these codes, was presented accordingly. After the analysis of the dataset and categorisations of quotations
under the codes and subcodes as per Appendix 2, the findings are as follows:

= |mpact Factor 1 - IT as a 4IR catalyst in projects: The expansion of emerging markets, the swift rise of new
technology, new environmental policies and shifting consumer expectations contribute to tremendous changes in
today's economies, propelling the emergence of a new industrial revolution (Schwab, 2016). Governments and
industries have been forced to make efforts to adapt successfully to this transition, and these initiatives have usually
taken the form of new projects because of the transition into the "new" world (Whitford et al., 2020). Various
industries have responded to the call for technological demands by incorporating new technologies into their
processes and projects to increase productivity and efficiency. Table 3 illustrates the findings on 4IR projects
regarding the digitalisation of projects.
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Table 3: Transformation of projects in 4IR by IT

Industry 4IR techniques & technologies in projects Compiled from the following articles

IT Augmented reality (Costantino et al., 2015), (Rezvani et al.,
Cloud 2018), (C. Wang et al., 2016)
Al

Construction Construction 4.0 technologies such as building information (Chen et al., 2015), (Oraee et al., 2019), (Zhu
modelling (BIM) & Mostafavi, 2017),
Offsite construction technologies (Almahmoud et al., 2012)

Green and sustainable structures
Smart city technologies and development, i.e. robotics
Manufacturing  Smart manufacturing techniques are addictive manufacturing  (Stjerne et al., 2019), (Filler et al., 2021)
and robotics
Industry 4.0 technologies, i.e. Al

The findings indicate that the transformation of projects was through the embedding of new technologies such as cloud
technologies, Al as well as augmented reality. Furthermore, advanced digital transformation in the form of integrating
various technologies that make up smart manufacturing as well as Industry 4.0 technologies is demonstrated in the
findings, specifically in the field of manufacturing where IT as a driver is changing and transforming projects. In addition,
the same observation can be made in the construction space where 4IR technologies are transforming projects to form
new industry concepts such as Construction 4.0. and Industry 4.0 (Ginigaddara et al., 2021; Schonbeck et al., 2021;
Stierne et al., 2019). It is important to further determine what critical success factors, challenges as well as characteristics
are present in 4IR projects. Findings on the analysis are discussed the following sections and presented in Table 4.

= |mpact Factor 2 (Critical success factors): Critical success factors are the components of a project that ensure that
all the project's objectives are met (Banihashemi et al., 2017; Totten, 2017). Critical success factors concentrate
on what must be accomplished and how it will be accomplished in areas such as cost, quality and customer
satisfaction.

= |mpact Factor 3 (Project challenges): Effective project management requires the effective management of
uncertainty and also the ability to deal with a variety of challenges (Pajares et al., 2017). Project challenges are
factors that have some likelihood of hindering successful delivery of any project (Pajares et al., 2017). They can
originate from a variety of areas and have significant implications for projects (Akhavan-Tabassi et al., 2019).
Project planning, information systems, team dynamics, client satisfaction, innovation, communication and quality
are examples of such challenges, and they are not unique to a particular industry. More comprehensive efforts are
required to identify and address the origins of these challenges (Akhavan-Tabassi et al., 2019). These efforts must
consider the project managers' competencies as well as the maturity of the company, including the continuous
learning abilities of the project teams.

= |mpact Factor 4 (Project characteristics): Characteristic refers to a feature or attribute of quality that belongs to a
specific entity or object (Pellerin et al., 2014). Project characteristics refer to distinguishing qualities and traits of
projects depending on their specific nature and surroundings (Tadayon & Andersen, 2021). There are shared traits
recognised about projects that distinguish them from other projects in the corporate context. One of these common
features is the notion that projects are temporary endeavours that are unique and have a specific primary goal
(Ning & Ling, 2015).

Table 4 illustrates the findings on 4IR critical success factors, challenges as well as characteristics as per the dataset.
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Table 4: 4IR critical success factors, challenges and characteristics

Success factors

Compiled from the following articles

A positive relationship between cultural factors such as collectivism,
risk tolerance and positive work environment

Effective stakeholder management

Effective IT governance mechanisms

Social alignment that supports and extends on previous work
Effective risk assessment, mitigation, control and management
Resource and project product transparency

Close collaboration

Team orientation

Top management support

Client participation

Create quality indicator requirements and link them to the managers'
goals

Clearly defined overall strategic plan

Effective communication

Mechanism for cross-functional coordination

Establishing a culture of cooperation and partnership throughout the
life cycle process

Clearly established project specifications and scale

A well-defined project and contractual structure

A capable and skilled project management team, including a principal
and senior project manager

Project management standards and procedures

Aligned project team’s commitment, cooperation and competence
Effective management of scope, cost, quality and risk, communication
in human resource and management

Achieving the project's performance goals

(Gu et al., 2014), (Missonier & Loufrani-
Fedida, 2014), (Terlizzi et al., 2016),
(Gilchrist et al., 2018), (Neumeier et al.,
2018), (Stettina & Horz, 2015), (de
Bakker et al., 2010), (Sirisomboonsuk et
al., 2018), (Sun & Zhang, 2011),
(Cserhati & Szabo, 2014)

Project challenges

Compiled from the following articles

Extremely tight timelines

Teams work on multiple projects at the same time

Some developers also function as project manager

Lack of deep understanding of the various project management
methodologies

No procedures in place to ensure good governance

Lack of conformance to the project governance standards
Difficult to get a clear goal for the project

The amount of risk that the company is willing to accept when it comes

to new technologies integrated in projects is high

If clients make a special request for specific new technology to be
employed, this raises complexity

As the IT sector evolves, project managers are faced with new
challenges and are required to take on jobs that have not previously
been part of their responsibilities

In comparison to projects with external, visible risk variables, IT
projects are more prone to risks as they have internal risk factors

(Einhorn et al., 2019), (Marnewick &
Labuschagne, 2011), (Hwang & Ng,
2013), (Jani, 2011)
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Project characteristics Compiled from the following articles

»  Project success depends on digital intelligence (C. Wang et al., 2016), (Sun & Zhang,

=  Project success depends on technical and non-technical expert skills 2011), (Sanche_z etal., 2017), (Kanwal

. . ) . etal., 2017), (Liang et al., 2012),
Projects are complex and ambiguous in nature (Caniéls & Bakens, 2012), (Lieftink et al.,

=  Because there is considerable uncertainty, managing risk successfully ~ 2019), (Wang et al., 2017),
is always a challenge (Pellerin et al., 2014), (Marnewick &

= |ntegration and digital competence is fixated and success dependent Marnewick, 2021), (Terlizzi et al., 2016)

Start and finish timeframes are set but usually not achieved

Initial budget and cost definitions are set but usually not achieved
Specific end goal

Integrate some 4IR technology driver to symbolise transformation,
mostly cloud computing

Project environment has various stakeholders

Certain factors that constitute success factors, challenges and characteristics are not exclusive to 4IR projects, but have
been inherited from traditional projects, maintaining relevance throughout different types of projects. It is also clear that
projects leveraging innovative technology have unique success factors, challenges and characteristics. This emphasises
the importance of a holistic approach to project management, acknowledging the continuity of certain factors across
projects while simultaneously addressing the demands of projects driven by new technologies.

Success factors: Knowledge and adequate comprehension of projects’ crucial success factors allow individuals
leading the project to focus on what is important, and to monitor and direct the project's success (Yu & Kwon,
2011). From the findings, critical success factors for 4IR projects include stakeholder engagement and
management, adequate knowledge of project management standards, as well as effective client collaboration and
participation. Understanding these success factors is vital, specifically because these kinds of projects are emerging
worldwide. A sound understanding of what constitutes critical success factors for 4IR-driven projects would allow
project managers and teams still trying to fully conceptualise the nature of these projects to effectively map out
strategies towards their successful delivery. In brief, understanding and knowledge of critical success factors are
crucial aspects of any project life cycle, as successful delivery and closure of the projects can then be planned for
and crafted during the project planning and initiation stages.

Project challenges: In addition, a knowledgeable view of different project challenges for specific kinds of projects is
also important for project success. Project teams can address challenges with a knowledgeable view that paves
the way for successful delivery of not only current projects, but future projects as well. Some of the notable
challenges from the findings include inadequate risk management at the beginning of projects, which, according
to the literature, can hinder successful project delivery from as early as the project planning phase (Jani, 2011).
Furthermore, challenges such as unclear project deliverables and lack of conformance to IT project governance
standards seem to also be some noticeable challenges inherent in these new kinds of projects. Therefore, effective
mechanisms to handle such challenges would need to be evaluated and established since the 4IR is still in its
emerging stages, and projects leveraging on its technologies are yet to be funded and implemented.

Project characteristics: Common characteristics in projects are factors that make an activity a project as opposed
to an ongoing operation within an organisation (Pellerin et al., 2014). The need to understand the characteristics
shared by 4IR projects is an immense one, since this equips project management professionals with adequate
knowledge of the scope of challenges to expect with such projects. Shared characteristics of these projects include
being integration dependent, risky as well as mainly innovation driven; these are just a few examples of
characteristics project management professionals can try to study and fully understand to later map out
constructive techniques in handling and managing these projects. Adequate understanding of specific project
characteristics is crucial not only to facilitate effective, proper management of these projects, but also provide
possibilities of determining techniques that work and those that do not in managing these projects. This process
would not only facilitate improved competency of project teams, but also pave the way for the project management
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discipline to improve and evolve. Understanding the characteristics of 4IR projects is also crucial as it forms part
of a better understanding of the successful delivery of these projects.

Regarding the critical success factors of 4IR projects, the study notes that their success is influenced by a confluence of
cultural, organisational and managerial factors. Critical success factors encompass cultivating a constructive workplace
atmosphere and adopting cultural attributes such as collectivism and risk tolerance. Efficient stakeholder management,
client engagement and collaboration are crucial for synchronising project objectives with stakeholder expectations.
Proactive risk assessment, resource transparency and robust IT governance safeguard project integrity, while explicit
strategic planning, well-delineated project specifications and strong executive backing establish a firm foundation for
project execution. Moreover, proficient communication, interdepartmental collaboration and a competent project
management team are essential for sustaining alignment and attaining performance objectives, thus guaranteeing the
overall success of 4IR initiatives.

Moreover, 4IR projects encounter numerous challenges, such as stringent timelines and the need to manage multiple
projects concurrently. Many team members, particularly developers, are required to take on dual roles, such as acting as
project managers, which can lead to conflicts in focus and priorities. There is frequently an inadequate comprehension of
project management approaches and insufficient protocols for assuring appropriate governance and compliance with
project governance requirements. Establishing clear project objectives can be challenging, and a heightened risk tolerance
for the incorporation of novel technologies exacerbates the complexity, particularly when clients demand specific
technological solutions. The growing IT sector introduces new issues for project managers, necessitating the management
of tasks beyond their conventional scope. IT projects are also more prone to internal risks compared to projects with visible
external risks, further complicating management and execution.

Lastly, regarding characteristics, 4IR projects are specifically distinguished by their dependence on digital intelligence and
a combination of technical and non-technical expertise for successful outcomes. These projects are intrinsically complex
and ambiguous, characterised by substantial uncertainty, rendering risk management a formidable challenge. Successful
project outcomes rely on integration and digital proficiency, with a predominant focus on technology-driven
transformations, especially in cloud computing. Although start and finish timeframes, along with initial budgets, are
established, they are often not adhered to. A defined objective directs the project; nevertheless, its attainment is hindered
by the dynamic characteristics of 4IR project environments. Moreover, these projects encompass multiple stakeholders,
necessitating meticulous administration and coordination.

4.3. 4IR project management tools and techniques

The incorporation of 4IR technologies into current projects and project management tools and techniques is enhancing
the development, implementation and management processes of the project life cycle (Emejom et al., 2019). These
advanced and innovative technologies are also changing and intensifying the scope and complexity of projects
tremendously. These developments add ambiguity to projects and make projects more unpredictable and dynamic (Camci
& Kotnour, 2019). Adapting and developing new tools and techniques is crucial, especially as the 4IR is still in its emerging
stage (Glingor, 2019). Coding was done to determine which project management tools and techniques have been
employed in projects. The findings are presented in Table 5.

© [JISPM | ISSN:2182-7788 | ijispm.sciencesphere.org 13


http://www.sciencesphere.org/ijispm

International Journal of Information Systems and Project Management (IJISPM)
2025, 13(3), e130302, DOI: 10.12821/ijispm130302

Table 5: Project management tools and techniques

Tools & techniques Compiled from the following articles

»  Techniques (Shmueli & Ronen, 2017), (Sudhaman &
Thangavel, 2015), (Neumeier et al., 2018), (T.
Wang et al., 2016), (Hazir, 2015), (Zhang et

*  Quality assurance al., 2018), (Boateng et al., 2015)
=  Risk management

= Stakeholder management

= Fuzzy risk evaluation

= |ean thinking

= Tools

= Network and information modelling
= Decision support systems

= Social media communication tools
= STEEP tool

= |T governance mechanisms

The analysis demonstrates that certain project management tools and practices are universally applicable to both
traditional and new projects, maintaining their relevance.

Technology-driven projects consistently adhere to established project management strategies such as IT governance, risk
management and lean thinking practices. Given that most of the techniques emphasised in the findings have been present
in previous Industrial Revolutions, the next stage of action involves identifying the specific project management
environments in which these techniques can be employed. One of the aims of this study was to determine effective
techniques that can facilitate the successful execution of IT projects that integrate 4IR technologies. The same sentiments
apply to the identified tools. It is imperative to not only recognise these technologies as essential in new projects, but also
to substantiate the project management environments in which they would function to establish foundational principles
for executing these projects effectively. The research on the impact of this transformation on project management tools
and processes is of the utmost importance at present, given the ongoing growth of the 4IR, which is expected to take
several years to reach a mature state.

In essence, 4IR projects frequently depend on a combination of project management techniques such as governance,
quality and analytical methodologies in conjunction with specific technical tools. Essential techniques encompass IT
governance mechanisms that guarantee alignment between project objectives and organisational policies, quality
assurance to uphold elevated standards throughout the project life cycle, and risk management, which integrates fuzzy
risk evaluation to address ambiguous or swiftly evolving threats. Stakeholder management facilitates good communication
and alignment across various parties, whereas lean thinking prioritises efficiency and ongoing enhancement. In terms of
tools, network and information modelling and decision support systems assist in the assessment of sophisticated data for
informed decision-making, social media communication tools enable real-time collaboration and feedback, and the STEEP
(Social, Technological, Economic, Environmental and Political) tool provides a systematic framework for environmental
scanning and strategic planning in dynamic 4IR environments.

4.4. Skills and competencies for 4IR project success

The transformation to the 4IR necessitates a focus on innovation, specifically in relation to projects initiated in response
to this transformation (Jally et al., 2021). A shift in skills and competencies is required to effectively execute projects driven
by innovation (Anshari & Hamdan, 2022). Several scholars have emphasised the importance of future-oriented
competencies. Marnewick and Marnewick (2021) believe that the acquisition of new competencies is contingent upon
intelligence, with emotional and social intelligence playing a particularly essential role. Digital intelligence is increasingly
recognised as vital in the context of humanity's transition into the 4IR (IEEE, 2021; Liu et al., 2024).
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The work of project managers on technology-driven projects involves more complex responsibilities beyond the mere
planning and tracking of project activities (Dogn & Derici, 2019). The acquisition of digital competencies within a project
context entails several key aspects (Marnewick & Marnewick, 2021). These include the cultivation of digital empathy, the
establishment of a balanced approach to technology utilisation and the ability to facilitate productive online interactions
and conversations. The identification of the project management role as a crucial leadership position necessitates the
recruitment of proficient professionals who have a unique skill set and extensive expertise, which cannot be replicated by
project management software (Project Management Institute, 2021). Effective communication with stakeholders at every
step of the project and proactive thinking are essential attributes for a project manager. According to Zaman et al. (2019),
project managers must possess certain essential talents to manage projects effectively that are centred on digital
technologies. These skills include the ability to serve as a proficient motivator, a competent leader, an adept organiser
and a reliable trust builder.

To have a comprehensive understanding of the skills and competencies that have been utilised in 4IR initiatives since their
debut in 2010, additional analysis was conducted on the collected dataset. The findings are presented in Table 6.

Table 6: Project management skills and competencies

Skills & competencies Compiled from the following articles

=  Knowledge management (Zhang et al., 2022), (Marnewick &

=  Cost management skills Marnewick, 2021), (Reich et al., 2014),
= Supervision and leadership skills (C. Wang et al., 2016), (Zaman et al.,

=  Technical project management expertise 2019), (Chen et al., 2019), (Zhu et al.,

=  Functional project management expertise 2021), (Meng & Boyd, 2017), (Beaume et
=  Emotional intelligence al., 2010), (Stettina & Horz, 2015),

= Hard and soft skills competency modelling (Marcella & Rowley, 2015), (Zhang et al.,
=  Digital intelligence and competency 2018)

= |nnovation

= Agility

= Creativity

= Strategising

= Virtual and disperse team management skills

= Holistic perspective

= Ethics and integrity

Analytical thinking

To navigate the profound changes brought about by the 4IR effectively, it is imperative to cultivate a new form of intelligence
alongside an additional set of competencies (Marnewick & Marnewick, 2021). The specific skills and competencies that
should be prioritised, particularly in relation to the domain of project management, remain somewhat unclear. Project
managers of 4IR projects have the challenge of managing and adapting to these new projects despite a lack of requisite
capabilities and skills (World Economic Forum, 2017). A comprehensive examination of the broader understanding of key
skills and competencies required for the effective execution and delivery of 4IR projects is of the utmost importance.

Based on the findings, key competencies include creativity and innovation, agility and emotional intelligence, as well as
some sound digital intelligence. These findings align with the conclusions drawn by Marnewick and Marnewick (2021)
which suggest that digital intelligence serves as a fundamental component of the necessary skills and abilities that project
managers require for managing projects in the context of the 4IR. The significance of soft skills modelling capability in
project managers of 4IR projects is emphasised by the results of this study, which align with previous research conducted
by Zaman et al. (2019). The competency of soft skills plays a crucial role in the effective management of projects in the
context of the 4IR (Azim et al., 2010). This competency enables project practitioners to gain a comprehensive
understanding of the project dynamics and social perspectives, including stakeholder management. Moreover, it equips
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them with the ability to navigate the complexities associated with these factors (Azim et al., 2010). The competencies that
have been defined will equip project practitioners with the necessary information to enhance their skills and abilities,
enabling them to execute projects related to the 4IR effectively and successfully.

In essence, the findings underscore a combination of technical, managerial and interpersonal competencies crucial for
the success of 4IR projects. Expertise in technical and functional domains, encompassing cost management, digital
intelligence and analytical reasoning, is essential for navigating the complexities of evolving technologies. Equally
significant are soft skills, notably emotional intelligence, creativity and adaptability. These empower leaders to manage
virtual or remote teams proficiently while cultivating an inventive and collaborative atmosphere. A comprehensive
perspective, integrity and effective knowledge management promote balanced decision-making. These abilities highlight
the necessity for a balanced skill set that combines hard and soft talents to attain sustainable success in the 4IR
environment.

5. Conceptual framework for managing 4IR projects

The summary findings yielded a conceptual framework for the management of IT projects integrating the 4IR. The
conceptual model depicted in Fig. 2 seeks to offer a comprehensive perspective and comprehension of the essential
elements required by project practitioners for the efficient management of 4IR projects. The framework comprises four
primary components, derived from the study findings: (i) the positioning of 4IR projects in organisations, which, according
to the findings, is becoming one of the major strategic drivers in organisations, (i) attributes of 4IR projects, i.e. traits such
as critical success factors, challenges as well as characteristics, (iii) the skills and competencies needed to implement
and deliver these projects successfully, and lastly, (iv) the project management tools and techniques employed during the
implementation of 4IR projects.

The conceptual model emphasises three essential dimensions vital for the effective implementation and delivery of 4IR
projects which are all interconnected in this model for effective implementation and delivery of 4IR projects. The findings
reveal that skills and competencies encompass a wide range, including technical proficiency, digital literacy, emotional
intelligence and creativity, highlighting the necessity for a comprehensive viewpoint. These abilities emphasise the need
for flexible, imaginative and multidisciplinary teams adept at handling the complexities and ambiguities of 4IR initiatives.
Furthermore, soft skills, such as stakeholder management, cooperation and governance alignment, are essential for
maintaining project coherence and alignment with strategic objectives. The growing reliance on specialised skills and
digital technologies illustrates the sophisticated technological environment of 4IR projects, necessitating leaders to cultivate
both hard and soft talents within their teams. In addition, the critical success factors constitute the foundation for project
success, encompassing leadership, governance, transparency and team participation. Efficient stakeholder management
and executive assistance are essential for navigating projects through the intricacies of emerging technology, regulatory
requirements and integration challenges. Transparency in resource distribution, client engagement and cohesive
governance frameworks guarantee that projects remain flexible and focused on objectives. Moreover, the framework
reveals the challenges inherent in 4IR project environments, such as skill deficiencies, ambiguous deliverables and the
elevated risk linked to innovative technology. These variables necessitate adaptive leadership and strong frameworks to
reduce risks while using the potential offered by technological breakthroughs.

Finally, the model outlines the tools and techniques that underscore the significance of project management tools and
techniques inclusive of IT governance, quality assurance and lean approaches in navigating the complexities and dangers
associated with 4IR projects. The adoption of tools and techniques, such as social media platforms, information modelling
and STEEP analysis, is also highlighted in the findings, which guarantees that projects are anchored in both technological
and social frameworks. Risk assessment, team multitasking and the incorporation of new technology are further outlined
as they are essential for maintaining resilience and adaptability. The framework adeptly connects the difficulties and
potential of 4IR projects by offering a systematic method to synchronise talents, governance and technical resources. This
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integration is essential for attaining both immediate success and enduring sustainability in the swiftly changing project
management environment of the 4IR.
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Fig. 2. Conceptual model for 4IR project management

In summary, the transformation into the 4IR is one catalyst that has radicalised the changes and conventions of project
management to accommodate the technology transformation (Hwang & Ng, 2013). With the specific focus on 4IR projects,
the study found that there are three crucial factors that need consideration to target successful delivery. These are firstly
a clear conceptualisation of the value of these types of projects in organisations. From the investigation, it has been
confirmed that these types of projects are becoming one form of strategic driver in organisations, which show not only
value, but criticality of success for such projects. Secondly, a clear understanding of the nature and attributes of these
projects is a significant success contributor as this allows for proper planning and implementation to facilitate successful
delivery. Lastly, with comprehensive understanding of the previous factors, the right skills and competencies as well as
tools and techniques can be mapped, which directly impacts delivery of the projects. From the findings, it is observed that
skills and competencies such as creativity and emotional and digital intelligence are crucial. The conceptual model in Fig.
2 will enable professionals within the project management discipline to not only get a clearer understanding of the nature
of these new types of projects, but also be equipped with some of the approaches and techniques that can facilitate
successful delivery of these projects.
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6. Conclusion

The advent of the Industrial Revolutions has had a profound impact on global society since the 17th century, and their
transformative influence is expected to persist in the forthcoming generations. The perpetual progress and evolution of the
world are vital for the ongoing existence and survival of humanity. The 4IR is currently in its nascent phase, having
commenced in the 2010s, and is poised to fuel significant shifts on a global scale (Schwab, 2016). The 4IR is instigating
a profound transformation within business environments. It can be seen as a natural evolution stemming from the concept
of Industry 4.0, which prioritises the integration of new technologies across various organisational boundaries to foster a
digitalised business environment (L. D. Xu et al., 2018; M. Xu et al., 2018). The implementation and deployment of
projects has emerged as a significant strategy adopted by corporations in response to this transformative period (Emejom
etal., 2019). Like previous Industrial Revolutions, it is crucial to explore and develop effective methodologies for delivering
these projects successfully. This article has made a substantial contribution to this cause by illustrating the rapid
transformation of projects into 4IR projects through IT and the transformative integration of new 4IR technologies in
projects. Additionally, it has provided a comprehensive understanding of various techniques and approaches that project
practitioners can employ to manage these projects efficiently. With the aim of the study being to investigate the impact of
4IR transformation on projects, the investigation conducted based on the study objectives has provided a comprehensive
view of the following;

= The advent of the new Industrial Revolution has led to a shift and significant growth in the number of projects being
executed. These projects that are leveraging 4IR technologies represent 4IR projects. This assertion is substantiated
by the escalating growth in the number of projects executed across various industries which employ the integration
of IT and 4IR technology-driven developments in an innovative manner (L66w et al., 2019; Schénbeck et al., 2021;
M. Xu et al., 2018).

= The dawn of the new Industrial Revolution has brought about changes in the features, characteristics, obstacles
and success factors associated with projects, making them increasingly complex and challenging to oversee. The
assertion is corroborated by Abbasi and Jaafari (2018), who argue that the increasing complexity and modernity of
technology have led to greater ambiguity in project outputs and outcomes. Consequently, the field of project
management has had to adapt to this shift.

= There is a need to do additional research and develop innovative tools and approaches that may efficiently oversee
initiatives related to the 4IR. This observation is substantiated by the empirical evidence indicating that the
predominant tools and techniques employed in projects spanning the period from 2011 to 2021 exhibit a notable
continuity with those utilised in projects during the Second and Third Industrial Revolutions. While certain tools and
techniques play a crucial role in guaranteeing the effective execution of projects, there is a need for new tools and
processes that cater specifically to the requirements of projects influenced by advancements in technology.

= Finally, the advent of the 4IR has required project management teams to undergo transformation, develop agility
and acquire new skills to maintain their competence. The findings of the study have underscored the significance
of creative and agile project competencies across diverse industries. This observation is in line with the Project
Management Institute (2018) that a transformation of skills and competencies is necessary for the successful
management of projects led by the 4IR.

In conclusion, this study's findings emphasise the importance of a diverse skill set, including technical abilities, emotional
intelligence, creativity and digital proficiency, to manage 4IR projects effectively. These findings are in line with those of
Ribeiro et al. (2021), who highlight the need for not only technical proficiency but also soft skills such as communication,
leadership and stakeholder management. Emotional intelligence is also linked to Agile project management approaches,
which are crucial for managing projects in uncertain and rapidly evolving contexts (Ribeiro et al., 2021). Stakeholder
management, governance alignment and transparency are essential success determinants and governance structures for
4IR projects. These findings align with research by Miiller and Turner (2007) as well as Pinto and Slevin (1987) on a
project success framework, and by Sirisomboonsuk et al. (2018) on project governance. Synchronised governance
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systems promote explicit processes and decision-making frameworks to address regulatory and technological issues
specific to 4IR projects.

The model incorporates crucial project management tools and techniques such as information modelling, IT governance
and risk assessment, which align with the increasing focus on technology-oriented project management methodologies.
Building information modelling (BIM) is a revolutionary tool in building and IT projects, while lean project management
principles aim to eradicate waste and improve value delivery. The model further recognises risks and complexities
associated with adopting new technologies, emphasising proactive risk management and comprehensive contingency
planning. In brief, the model affirms the multifaceted requirements of 4IR project management and highlights the need
for project managers to adapt their strategies to the changing environment, integrating both human and technological
elements to achieve sustainable project results.

The following research limitations have been identified:

= The study analysed publications from the /nternational Journal of Project Management (IJPM), which may not
include significant ideas from other relevant journals.

= The analysis was confined to articles published from 2011 to 2021, which may not reflect the most recent evolving
practical issues faced by professionals working within 4IR project environments.

= The coding system was based on predetermined objectives. However, a flexible, dynamic analysis approach that
allowed for adjustments through the introduction of new subcodes was adopted to identify any new emerging
insights obtained from the literature being reviewed. This iterative process ensured that the analysis was flexible
and capable of capturing evolving trends in the literature.

= The study also excluded non-English articles, which may have resulted in overlooking significant contributions from
non-English sources, especially considering the global context of the 4IR.

The study opened various avenues for future research. Firstly, extending the range of journals, the timeframe and
integrating primary data would assist in a more comprehensive validation of the framework. Cross-cultural perspectives
could be investigated to understand the topic across various cultural contexts since 4IR is a world phenomenon.
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