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encouraging knowledge sharing, foresight planning and greater interaction between academics, policymakers, thought
leaders and those engaged in diverse commercial activities. Through both its research and a network of specialists
internationally, it is well placed to provide targeted consultancy work aimed at providing fresh insight and
understanding that is underpinned by creditable research methods and a thorough and objective approach.
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The AITIM (Al -integrated talent identification to management)
Bridge: An AITIM framework for sustainable athlete
Development in elite sport systems

Marjan Anastasieski
Flomny Menon
Regent College London, UK

Keywords
Artificial Intelligence in Sport; Athlete Development Pathways; Ethical and Responsible Al;
Organisational Governance; Strategic Talent Management; Talent Identification Systems; Talent
Retention

Abstract

Purpose: This study introduces the concept of the AITIM Bridge, an innovative model that
explains the ways in which the outputs generated by an artificial intelligence system might be
incorporated into strategic talent management systems to ensure the sustainable development of
athletes in sport. This study addresses the gap betweemabled talent identification and the
organisational processes governing athlete development, wellbeing, and retention through a structured
interdisciplinary synthesis of sport management, artificial intelligence, and organisational literature
(Moher et al., 2009; Tranfield et al., 2003; Torraco, 2005). The current investigation was designed to
address the gap between the potential offered by the use of Al in talent identification and the
organisational processes through which athlete development, wellbeing, and retention are managed.

Design/methodology: The qualitattdeminant systematic literature review was conducted using
the PRISMA method, thematic comparison, crsiggly pattern analysis, and conceptual integration,
searching the Scopus, Web of Science, SPORTDiscus, and Google Scholar databases, and using the
inclusion criteria to identify relevant literature published between 2005 and 2025.

Findings: The literature is fragmented across three relatively disconnected areas of sport
management, artificial intelligence, and organisational studies, with the areas of talent management
and athlete wellbeing and retention being relatively less-mgplesented in the literature. The
literature on the use of Al in talent identification focuses on the efficiency and data capture potential
offered by the technology, while the literature on talent management focuses on the need for
interdisciplinary support and organisational fit, although little attention is given to the mediation
process by which the outputs generated by the technology might be filtered before being fed into the
athlete development process.

Practical implications and conclusions: The AITIM Bridge is an innovative model that explains
the ways in which the outputs generated by an artificial intelligence system might be incorporated into
strategic talent management systems to ensure the sustainable development of athletes in sport. The
model recasts the use of Al as an organisational competency, rather than an autonomous recruitment
tool, and provides sport organisations with the opportunity to develop a system through which the use
of technology might be governed.

Introduction

Artificial intelligence has evolved from being peripheral and experimental to becoming a recognizable

part of elite sport systems. The appeal of Al in elite sport lies in its ability to process large amounts of
data, process information rapidly, and offer objective insights. The use of Al has led many coaches and
analysts to believe that the future of talent identification will be centered around enhancing performance
through Al.

This, however, is just one part of a much longer athlete development continuum. Once an athlete has

been identified as having talent, there remains an extended process involving entry into development
systems, support, progression, wellbeing, transition, and retention. As research in sport science has
shown, there remains no guarantee that elite performance will be forthcoming, nor will there be any
guarantee that elite performance will be maintained (Williams & Reilly, 2000; Vaeyens et al., 2008). As
Martindale et al. (2005) noted, athletes develop within an environment that is influenced by factors such
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as coaching quality, psychosocial support, and organisational culture (Henriksen et al., 2010; Stambulova
et al., 2009). The managerial implications, therefore, mean that talent systems should be designed, rather
than merely resourced.

The strategic approach to talent management is an important theoretical tool to address this problem.
In the context of management studies, talent management is described as the coordinated process of
identification, development, and retention of individuals with high potential, consistent with
organisational strategy (Collings and Mellahi, 2009; Lewis and Heckman, 2006). The application of this
concept to the sport domain means that the focus would move beyond the efficiency of recruitment to a
system that incorporates performance, educational, and welfare factors, as well as psychology and
succession planning. Following this logic, Anastasieski and Menon (2025) offered the Integrated Talent
Sustainability Framework and the Talent Management Unit (TMU) as a cross-functional entity that is
capable of linking identification and retention. Their findings demonstrate that retention is not a simple
consequence of successful coaching but is actually a product of integrated management, psychosocial
support, and institutional congruence.

The emergence of Al technology introduces a new theoretical problem. The Al technology literature is
currently focused on the accuracy of prediction, movement recognition, and performance, while the
organisational and human resource literature is concerned with governance, decision-making, and
continuity. The connection between these two bodies of literature is missing, and without such a
connection, Al technology is assumed to exist as a selfcontained entity, potentially producing a
technocratic approach to decision-making that treats athletes as a product of computer programming
rather than a developing entity that is part of a social system.

This paper seeks to bridge this gap through the development of the AITIM Bridge, where AITIM

stands for 0AI I ntegrated Talent Il dentification to Mar

an upstream ©O6intelligenced functi on, wher e t he
considered as an input to development decisions. The paper conducts a qualitative-dominant systematic
review, synthesizing the literature on the application of Al in sport, talent identification, talent
management, wellbeing, and retention, and then integrates these bodies of literature into a new model.
The innovation is the reconnection of the application of Al in talent identification to the wider talent
management system, the inclusion of wellbeing and ethics in the application of Al, and the extension of
the previous TMU model -based research path into a model of sustainable athlete development
governance.

Notwithstanding the pace of technological progress, the theoretical development of artificial
intelligence integration into elite sport systems remains embryonic. Current scholarship is marked by a
profound dichotomy between technocentric models that place predictive optimisation at the core and
organisational perspectives that place developmental coherence at the core of decisioamaking. Each of
these perspectives appears to operate in a vacuum, and the current understanding of the translation of Al-
based understanding into talent decision-making is piecemeal and indicative of a theoretical disconnect
between the identification of talent and the management of talent. This study seeks to redress the
disconnect between the two perspectives with a conceptual model of translation between the domains.

Literature Review
Talent Identification and The Limits of Predictive Certainty

Research in the area of talent identification has traditionally attempted to improve the accuracy of
identifying elite performance in the future. In the early days of sports science research, physiological,
technical, and anthropometric factors, in addition to coach observation, were the focus (Williams & Reilly,
2000). More recent research has challenged the narrow focus of the initial research, suggesting that the
concept of talent must be viewed as a multifaceted rather than a unidimensional concept, which can be
identified at one specific point in the development process (Martindale et al., 2005; Vaeyens et al., 2008).
This is an important consideration, as many development programs overemphasize performance and
physical maturation in the short term.

One of the most concerning issues in the research has been the issue of selection bias, as early
maturation groups tend to dominate in the short term, which can lead scouts to overemphasize the value
of early maturation (Bailey & Collins, 2013). In fact, Cobley et al. (2009) show the relative effects of age
and maturation on the selection process in youth sports, which has clear implications for the use of
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artificial intelligence in the selection process, as the algorithm would likely perpetuate these biases, which
are so clearly problematic in the research.

In the area of football, the organisational structures in which the research is conducted are clearly
linked to the definition of the concept of talent identification. Relvas et al. (2010) show the differences in
the relationship between the youth domain and the first team domain in elite clubs, which has clear
implications for the quality of transition in the development process. In a review of male youth football,
Rongen et al. (2018) suggest that predictive accuracy is limited in the selection process, as the process is
clearly linked to the interplay of technical, psychological, social, and environmental factors, which must
be taken into consideration in the identification process.

Artificial Intelligence in Sport: Capability and Governance Gaps

Three forms of development in the use of Al in sports can be distinguished: performance analysis,
injury prevention, and scouting. Machine learning can be used to make classifications, recognize technical
flaws, and generate probabilistic inferences from large data sets. In principle, these developments extend
the evidence base available to coaches and analysts. Three recurring issues can, however, be distinguished
in the literature.

The first is the issue of explainability: many machine learning technologies are opaque, meaning that
the results are hard to interpret, particularly for non -technical decision-makers, which may lead to
operationalization without a clear understanding of what the model is identifying or assuming
(Davenport & Ronanki, 2018). The second issue is fairness: the literature on responsible Al research has
shown that machine learning can perpetuate inequality structures in terms of age, geography, race,
gender, position, or socioeconomic status (Mittelstadt et al., 2016; Binns, 2018). According to Floridi et al.
(2018), the implementation of Al in sports must be accompanied by an explicit set of governance
principles, including transparency, accountability, and human oversight. The third issue is the under -
theorization of the organisational domain: the literature on the implementation of machine learning in
sports primarily discusses the extent to which the model improves prediction or recognition performance,
but rarely addresses the extent to which the results are processed in the decision process, how conflicts are
resolved, or how the effects are fed back into the model.

Talent Management and Organisational Integration

The talent management literature offers a different starting point. Strategic talent management
concerns the coordinated identification, development and retention of high -potential individuals in ways
that align with organisational strategy (Collings and Mellahi, 2009). Although the concept is debated
(Lewis and Heckman, 2006), consensus exists that it is not reducible to administrative HR practice. It
requires system thinking, long -term planning and clear organisational ownership.

Dries (2013) adds a psychological dimension by arguing that talent should be comprehended as
dynamic, socially situated and developmental. In sport, this aligns with athlete -centred models that
emphasise progression planning, psychosocial support and coordinated communication among
stakeholders (Cote and Gilbert, 2009; Henriksen et al., 2010). Sporspecific studies reinforce the
importance of organisational integration. Taylor and McGraw (2006) expose that HRM in sport often
remains administratively oriented and poorly aligned with high -performance needs. Relvas et al., (2010)
further demonstrate that the organisation of elite football clubs shape transition quality and pathway
coherence.

These findings underpin the significance of the
was proposed as a specialised, crosgunctional unit responsible for coordinating development pathways,
wellbeing monitoring, performance data integration and retention planning (Anastasieski and Menon,
2025). The theoretical value of the TMU lies in its capacity to bridge departments that often operate in
isolation. The present review extends that concept by examining what must happen before algorithmic
information can be responsibly absorbed into such a unit.

Retention, Wellbeing and Sustainability

Retention is shaped by belonging, psychological safety, clarity of progression, injury management,
cultural integration and realistic transition planning (Stambulova et al., 2009; Henriksen et al., 2010).
High -potential athletes may leave not because they lack ability, but because they encounter fragmented
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communication, uncertain pathways or weak support systems. This makes retention a strategic outcome
of organisational design rather than a passive consequence of selection.

Anastasieski and Menon (2025) argued that retention should be understood as a product of integrated
talent management linking development planning, institutional integration, performance and wellbeing
monitoring, and retention strategy under TMU coordination.

That logic is directly relevant to Al -enabled systems because algorithmic identification gains value
only when connected to structures that sustain development over time. Across the literature, then, a clear
gap emerges. Al studies are strong on signal generation. Talent management studies are strong on
support and coordination. Wellbeing studies are strong on human development and transitions. What is
missing is a formal architecture connecting these domains. The AITIM Bridge is developed in response to
that gap.

Research Methodology

This approach is particularly appropriate given the fragmented and interdisciplinary nature of the
literature, where theory -building requires integration across domains rather than aggregation within a
single methodological tradition (Tranfield et al, 2003; Torraco, 2005). In view of the fact that the included
studies differ in epistemological commitment, units of analysis, and measures of outcome, the objective of
the review is not statistical synthesis, but explanatory synthesis (Moher et al., 2009). The review therefore
prioritises conceptual coherence, governance relevance, and developmental interpretation, enabling a
framework to be generated from patterns that cut across sport analytics, thereby strengthening the
methodological positioning of the study as theory -building rather than purely descriptive synthesis.

Database Search |~ Screening (PRISMA) - Eligibility Assessment
v

Final Sample (n=36)
v

Thematic Comparison

-
Cross-Study Pattern Analysis

+

Conceptual Integration

-

AITIM Framework Development

Figure 1: Methodological Process of Systematic Review and Conceptual Framework of Development

Search Strategy and Sources

A PRISMA-informed review procedure guided the search, screening and selection stages (Moher et
al., 2009). Searches were conducted across Scopus, Web of Science, SPORTDiscus, and Google Scholar,
because these databases collectively capture the main literature in sport management, sport science,
management research and interdisciplinary technology studies. Search strings combined keywords
around four themes: artificial intelligence, talent identification, talent management and athlete

devel opment or retention. Examples included oartifici
identificationd AND football OR elite sport; otalent
operformance decision makingo6. The search window was s

was used to locate additional relevant sources from key review papers and seminal articles. The search
was limited to English -language peer-reviewed journal articles, authoritative book chapters and highly
relevant conceptual works that directly informed framework development.
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Inclusion and Exclusion Criteria

Studies were included when they examined Al, machine learning, data analytics or computational
assessment in sport; analysed talent identification or athlete selection systems in elite or pathway sport;
addressed strategic talent management, organisational development systems or retentionrelated
structures; or focused on athlete wellbeing, transition and sustainability within development pathways.
Studies also had to contribute conceptually or empirically to the relationship between identification,
development, organisational decision making and long -term outcomes.

Studies were excluded if they were purely technical optimisation papers with no organisational or
developmental relevance, if they focused exclusively on match prediction unrelated to talent systems, or if
they lacked sufficient methodological transparency. Conference abstracts and unrefereed opinion pieces
were also excluded.

Selection Process and Sample

The search generated 312 records. After duplicate removal, 276 records remained. Title and abstract
screening removed 198 records that did not fit the review objectives. Seventy-eight full texts were then
assessed in detail. Of these, 42 were excluded because they lacked organisational relevance, focused only
on technical model performance, or did not substantially engage with talent identification, management
or athlete pathway issues. Thirty -six studies were retained for final synthesis. The figures are presented in
Table 1 and Figure 2.

The final sample covered several overlapping domains: talent identification and youth development
in sport; strategic talent management and organisational integration; Al, analytics and algorithmic
governance and psychosocial development, career transitions and supportive environments. The
interdisciplinary character of the sample was necessary because the research question itself sits between
domains rather than fully within one of them. To strengthen methodological consistency, screening
decisions were guided by predefined inclusion criteria and iteratively cross -checked during the review
process to ensure alignment between conceptual relevance and selection outcomes. Ambiguous cases
were re-evaluated in relation to research objective, thereby enhancing internal consistency and reducing
selection bias.

Stage Description Number
Identification Records identified through Database Searching 312
Identification Records after Duplicate Removal 276

Screening Title and Abstract Records Screened 276
Screening Title and Abstract Records Excluded 198
Eligibility Full-Text Articles Assessed 78
Eligibility Full -text Articles Excluded 42
Included Studies included in Qualitative Synthesis 36

Table 1. PRISMA summary of study selection process
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Records identified through database searching
(n = 312)
Scopus, Web of Science, SPORTDiscus, Google Scholar

identification

4

Records after duplicates removed
(n =276)

W

Records screened by title and abstract
(n = 276)
Records excluded
(n = )

screening

W

Full-text articles assessed for eligibility

(n = 78)
Full-text articles excluded
(n = 42)

l

Studies included in qualitative synthesis
(n =

eligibility / included

Figure 2: PRISMA flow diagram of the study selection process
Analytic Process

The analysis proceeded through three linked stages. The first stage, thematic comparison, identified
recurring concepts across the literature. Themes included predictive efficiency, multidimensional
assessment, organisational integration, psychosocial support, governance, fairness, progression planning
and retention. This stage mapped how each literature cluster framed the problem.

The second stage, crosstudy pattern analysis, moved from thematic description to relational
interpretation. It examined whether recurring configurations could be identified across studies. For
example, studies of integrated development systems repeatedly linked coordination, clear progression
pathways and psychosocial support with stronger retention and smoother transitions (Relvas, et al., 2010;
Henriksen et al., 2010; Anastasieski and Menon, 2025). By contrast, Abriented studies frequently
emphasised algorithmic assessment while leaving governance and contextual interpretation under -
specified.

The third stage, the conceptual integration stage, synthesised the findings from the first two stages
into an explanatory model. The purpose was to identify the missing structural mechanisms linking Al -
generated talent signals to sustainable organisational outcomes. The framework emerged through
abductive movement bet ween t he | i-based thebry, allewing the findl he au't
model to function as an extension rather than a disconnected invention (Anastasieski and Menon, 2025).

Analytical trustworthiness was enhanced through iterative comparison across studies and constant
movement between data extraction and conceptual interpretation. Themes were not treated as isolated
categories but were examined relationally, allowing patterns to emerge across disciplinary boundaries.
This iterative and abductive process strengthened the explanatory depth of the synthesis and reduced the
risk of superficial thematic aggregation.

Methodological Boundaries

Considering the diversity of the literature, the review stresses concept development over quantitative
comparison. This study seeks to explain and support the development of frameworks. The analysis makes
no claim about causation that any organisational design will produce better employee retention outcomes
than any other.
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Instead, it identifies recurring patterns strong enough to justify a coherent conceptual architecture.
This stance is appropriate because the paper asks not whether Al models can classify talent, but how
those classifications should be governed, interpreted and embedded within development systems.

This study adopts an integrative systematic review approach, combining structured literature
identification with theory -building synthesis. Unlike aggregative reviews that seek statistical
generalisation, the present approach prioritises conceptual development and interdisciplinary integration,
which is particularly appropriate for examining complex phenomena spanning artificial intelligence,
organisational systems, and athlete development.

Methodology & Framework Development Process

SYSTEMATIC REVIEW
Database Search
Screening & Selection

THEMATIC COMPARISON
Identify Key Themes
(Al. TM, Retention)

CROSS-STUDY PATTERN ANALYSIS
Identify Relationships
(TM < Retention. Al Gaps)

CONCEPTUAL INTEGRATION
Synthesize Themes & Patterns
Identify Structural Gaps

AITIM FRAMEWORK
Al - Human — TMU — Sustainability

Figure 3. Multi-stage analytical process used for thematic comparison;sttagspattern analysis and conceptual
integration

Al Talent Capture

- Performance Analytics - Computer Vision

- Biomechanics - Behavioural Indicators

=

Human-Validation Translation (AITIM Bridge)

- Interdisciplinary Panels = Socio-Cultural Fit
- Psychological Screening - Ethics & Bias Audit

TMU Integration
- Individual Development Plans

- Wellbeing Monitoring
- Progression Mapping

- Retention Forecasting

< Sustainability & Retenton Feedback Loop >

Figure 4: The AITIM Bridge Framework for Ahtegrated Talent Identification and Management in elite sport
systems.
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Findings and Results

The synthesis generated four major findings. The first concerns the fragmentation of the literature
itself. The second concerns the asymmetry between Al capability and governance. The third concerns the
association between integrated talent systems and sustainable pathway outcomes. The fourth is the
theoretical necessity of a translation layer between algorithmic output and talent management action.
These findings directly inform the development of the AITIM Bridge Framework, which addresses the
identified structural disconnect between Al capability and organisational talent systems by introducing a
governance-based translation mechanism linking identification to development, wellbeing, and retention
outcomes.

Descriptive Overview of The Literature

The included studies were distributed across sport science, sport management, human resource
management, organisational studies and Al ethics. Methodologically, the sample encompassed systematic
reviews, conceptual papers, comparative case studies, qualitative interview studies and applied analytics
research. Football dominated the sport-specific literature, although relevant insights also emerged from
track and field, broader elite youth sport and general management scholarship. This reinforces the
argument that the problem is inherently interdisciplinary.

A descriptive pattern was immediately visible. Studies focusing on Al or analytics prioritised
detection, classification or prediction. Their language centred on accuracy, efficiency, data richness and
technical performance. In contrast, talent management and athlete development studies centred on
progression, fit, support, organisational coherence and long-term outcomes. Only a small minority of
studies bridged these domains directly. The gap is itself a result, because it indicates that Al and talent
management are evolving in parallel rather than as a unified field.

Thematic Comparison

The thematic comparison stage identified three broad clusters and one integrative deficit. The first
cluster concerned Al-enabled talent capture. Across this literature, Al was positioned as a mechanism for
extending observational reach, processing complex variables and identifying hidden indicators of
performance potential. Yet themes of explainability and ethical oversight were far less developed than
those of detection and optimisation.

The second cluster concerned organisational talent management. Dominant themes were
coordination, cross-functional support, developmental planning, psychosocial monitoring and retention
strategy. Strategic talent management research emphasised the importance of aligning highpotential
development with organisational objectives (Collings and Mellahi, 2009; Dries, 2013). Sport-specific
studies translated that principle into integrated pathway systems, structured mentorship, first -team
alignment and supportive cul-based everk fits Tsthoagly &nuthishctusted s
because it formalises the organisational infrastructure needed to move from talent discovery to talent
sustainability (Anastasieski and Menon, 2025).

The third cluster concerned athlete wellbeing, development environment and transition. Themes here
included psychological safety, identity, belonging, educational support, role clarity and transition
management. These studies consistently challenged purely performancecentric understandings of
development. They argued that sustainable pathways depend on holistic support and that attrition often
reflects environmental mismatch rather than individual deficiency (Henriksen et al., 2010; Stambulova et
al., 2009).

The integrative deficit became visible when these clusters were compared. Al studies rarely specified
how athletes should be interpreted beyond performance data. Talent management studies rarely
theorised how algorithmic inputs should be governed. Wellbeing and transition studies rarely addressed
Al at all. The literature therefore offered strong components but no comprehensive bridge.

Conference Proceedings of the Centre for Business & Economic Research, ICRSF26, 1@11 May “

pr

(o]



The Business and Management Review, Volume 17 Number2 May 2026

Al-Focused

Talent Systems

Cross-Study Pattern Analysis

The crossstudy pattern analysis revealed several recurring relationships. First, studies of integrated
organisational systems repeatedly associated crossfunctional coordination with stronger developmental
continuity. Relvas et al. (2010) found that clubs with better alignment between youth and professional
domains produced smoother progression structures. Henriksen et al. (2010) revealed that successful
development environments were characterised by coherence, support and institutional integration.
Anastasieski and Menon (2025) extended this by arguing that TMUs can operationalise such coherence
through dedicated management of development, wellbeing and retention.

Second, where organisational structures were weak or fragmented, retention and pathway clarity
suffered. Taylor and McGraw (2006) highlighted the limitations of administratively oriented HRM in
sport organisations. Broader talent management literature similarly warns that talented individuals
disengage where ownership of development is diffuse or strategically misaligned (Lewis and Heckman,
2006; Dries, 2013). Sustainable talent outcomes are therefore strongly connected to organisational, not
merely to scouting quality.

Third, Al -related studies tended to foreground capability while under -specifying governance. This
pattern does not imply that Al research ignores ethics entirely, but rather that ethical and organisational
concerns usually appear as secondary reflections rather than integral features of implementation.
However, sport analytics studies often demonstrate what can be measured or predicted, yet leave
unresolved who should interpret those outputs, under what conditions, and with what developmental
responsibilities.

Fourth, the pattern analysis showed that retention, wellbeing, and person -organisation fit are not
natural downstream outcomes of better identification. They require active structures of translation,
support and monitoring. This finding is central to the logic of the AITIM Bridge. If sustainable outcomes
depend on integrated management rather than on predictive accuracy alone, then Al cannot move
directly from data capture to decision authority. A governance intermediary is required.

The AITIM Bridge Framework
The conceptual integration stage led to a four-layer framework. The first layer is Al talent capture.
This layer encompasses videebased computer vision, performance analytics, biomechanical profiling and
pattern recognition systems. It treats algorithmic output as a preliminary intelligence stream that may
highlight patterns and probabilities, but which remains contingent on data quality, model design and
contextual fit. Transparency, explainability and bias awareness are therefore core design principles at this
stage.
The second layer is humanvalidation translation, which constitutes the core innovation of the
framework. In this layer, Al -derived signals are interpreted by cross-disciplinary actors, including
coaches, analysts, psychologists, player care specialists and talent managers. The purpose is to convert
algorithmic outputs into contextually meaningful developmental insight. This layer addresses questions
the algorithm alone cannot resol ve. Does the athletebd
by the model ? I s the playerds | earning style or resil
Are there cultural, educational or family factors that affect readiness? Are the data likely to reflect
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historical bias or current overperformance? The translation layer therefore functions as both an
interpretive and an ethical checkpoint.

The third layer is TMU -embedded integration. Once Al signals have been validated contextually, they
are embedded within a Talent Management Unit or equivalent cross -functional structure. Here they
inform individual development plans, progression mapping, wellbeing monitoring and retention  -risk
assessment. This layer extends the earlier ITSF/ TMU model by making Al-derived insight an
organisational input rather than a standalone verdict (Anastasieski and Menon, 2025).

The fourth layer is the sustainability feedback loop. Athlete wellbeing, retention, transition success,
developmental continuity and person -organisation fit become not just outcomes to be observed, but
signals that could reshape future identification criteria. This creates an adaptive system in which both
management practice and model assumptions can be refined. Overall, the findings indicate that the
literature supports a mediated rather than direct relationship between Al and talent decision making. Al
contributes powerful upstream capabilities, but sustainable outcomes are consistently associated with
interdisciplinary support, organisational coherence and developmental governance. The central result of
the review is therefore not simply that Al needs ethics, but that Al in talent systems requires a structured
bridge into talent management.

Continuity with the Prior ITSF/TMU Framework

The AI'TIM Bridge should be understood a-basedworke xt ensi
rather than as a disconnected model. In the prior ITSF framework, the central problem was the disjunction
between identifying talent and retaining it sustainably (Anastasieski and Menon, 2025). The present
review illustrates that Al introduces a new but related disjunction: the gap between identifying talent
computationally and managing that talent developmentally. The TMU remains central, but its role
expands. It becomes the organisational site where validated Al insight is converted into developmental
practice.

This continuity strengthens the theoretical credibility of the AITIM model because it grows from an
existing management logic rather than replacing it. The ITSF argued that development planning,
institutional integration, wellbeing monitoring and retention strategy require coordination under a
dedicated unit. The AITIM Bridge retains this structure by ensuring that Al -derived insights are
integrated without bypassing management systems. In effect, the model claims that Al does not remove
the need for a TMU; rather, it intensifies that need. The more data-rich and technically powerful
identification systems become, the greater the need for a structured unit capable of interpreting,
contextualising and governing their use.

A key implication of these findings is that the current trajectory of Al adoption in sport risks
reinforcing a technocentric model of decision-making in which computational outputs are implicitly
privileged over contextual expertise (Davenport and Ronanki, 2018; Woods et al., 2020). Such a trajectory
may not only fail to improve talent systems but may actively distort them by embedding historically
biased patterns within apparently objective models (Mittelstadt et al., 2016; Noble, 2018). Al systems are
trained on data shaped by relative age effects, early selection bias, or unequal access to development
opportunities, then those distortions are not neutralised through automation but instead risk being
amplified (Cobley et al., 2009; Baker et al., 2012). This raises a fundamental concern: without governance
structures, Al does not remove bias, but can legitimise and scale it (Floridi et al., 2018; Wachter et al.,
2021). The AITIM Bridge therefore positions governance not as a supplementary layer, but as a necessary
condition for the responsible integration of Al within athlete development pathways.

Discussions

The AITIM Bridge advances several ongoing debates in sport management and applied Al. Most
importantly, it shifts the unit of analysis from the algorithm to the system in which the algorithm
operates. Much of the discourse around Al in sport remains technologically centred, framed in terms of
predictive superiority, data quality or model performance. These are important issues, but they are
incomplete if detached from the organisational settings in which athlete futures are shaped. The present
review suggests that the real managerial challenge is not simply whether Al can identify potential, but
whether organisations can govern Al in ways that preserve contextual judgement, developmental fairness
and long-term sustainability.

Theoretical Contributions
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The contributions of this paper are threefold in addressing the literature on the topic of artificial
intelligence and talent management in elite sport. First, this paper proposes a new perspective on the
interaction between artificial intelligence and talent identification and development in elite sport.
Contrary to existing literature that considers artificial intelligence as a support to current scouting
methods, it highlights a basic mismatch between the outcome of algorithms and the process of decision
making within the organisation. The AITIM Bridge Framework solves this mismatch problem by
proposing a translation framework that has theoretical foundations.

The findings of this study suggest that the prevailing trajectory of Al adoption in sport is conceptually
incomplete. Rather than representing a linear improvement in talent identification, Al introduces a
structural challenge, the separation of analytical capability from organisational meaning. The existing
model assumes that increased predictive power automatically translates into better decision making. Such
an assumption is theoretically problematic because it fails to recognize the interpretative, contextual, and
developmental aspects that constitute talent development in organisations. The AITIM Bridge makes its
contribution to the debate by redefining the role of artificial intelligence not as a replacement of decision -
making, but as an input requiring translation.

Second, the study introduces the Human-Validation Translation layer as a novel theoretical construct.
This represents the core innovation of the AITIM Bridge Framework and formalises the previously
untheorised process through which Al -generated talent signals are evaluated in relation to psychological,
socio-cultural, and organisational factors. In effect, the framework moves beyond purely descriptive
investigations concerning biases and fairness in Al to incorporate these aspects in a systematic approach
to decision making (Mittelstadt et al., 2016; Floridi et al., 2018).

Third, the study extends talent management theory into Al -enabled environments by positioning
Talent Management Units (TMUs) as the organisational locus through which validated Al insights are
operationalised. This integration aligns talent identification with long -term athlete development,
wellbeing, and retention, thereby shifting the analytical focus from predictive performance to sustainable
pathway outcomes (Henriksen et al., 2010; Relvas et al., 2010). Collectively, these contributions reposition
Al as a managed organisational capability within high -performance sport systems rather than a
standalone technological solution.

Why the Human -Validation Translation Layer Matters

The most distinctive element of the framework is the human -validation translation layer. This layer is
not an advisory checkpoint added after the algorithm has produced outputs. This layer constitutes the
conceptual basis of the model, distinguishing the AITIM Bridge from direct -input systems in which the Al
outputs control the decision process directly, without any intermediary. According to the review, there
are three main shortcomings of direct-input systems.

First, they misunderstand the nature of talent. Talent is developmental, relational and context -
sensitive. A player who appears highly promising in one data environment may not be ready for a
specific club culture, tactical model or developmental pace. Likewise, an athlete with a lower immediate
score may possess resilience or learning qualities that make longterm progression more likely. Human -
validation translation keeps those dimensions in view.

Second, directinput systems risk legitimising bias under the cover of computation. If historical data
reflect unequal opportunity, maturity effects or hidden exclusion, then a model trained on those data may
reproduce injustice with technical credibility. Human -validation translation introduces a mechanism for
interrogating rather than merely consuming model outputs.

Third, direct -input systems can create organisational dependency on specialists who control the
technical architecture but not the developmental consequences. In contrast, the translation layer
distributes responsibility across interdisciplinary actors, which is more consistent with how sustainable
athlete development actually operates.

Managerial Implications and Conclusion

From a practical standpoint, the AITIM Bridge suggests that sport organisations should avoid treating
Al procurement as equivalent to talent systems transformation. Buying technology or hiring analysts does
not create a sustainable pathway. Organisations should instead inquire who is accountable for translating
algorithmic information into development decisions, how psychosocial and wellbeing considerations are
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incorporated alongside performance data, and how retention and transition outcomes are used to
evaluate whether the system is working.

For clubs and academies, the framework points towards the value of an explicit TMU or equivalent
cross-functional unit. Such a unit should include technical, developmental and welfare expertise and
could own the pathway from Al signal to support plan. This reduces the likelihood that Al remains siloed
within analytics departments. For governing bodies, the framework suggests that standards for Al
implementation in talent systems should extend beyond privacy and data protection toward fairness,
explainability, auditability and developmental accountability.

In conclusion, this paper addressed a structural gap in the literature: the absence of a framework
connecting Al-enabled talent identification to sustainable organisational talent management. The AITIM
Bridge integrates these domains through four linked layers and argues that Al should inform talent
systems without bypassing the organisational and human processes through which athlete development
is responsibly managed. Sustainable athlete pathways are not generated by data alone. They are produced
when technology is governed within structures that preserve context, fairness support and long -term
developmental logic.

Implications for Capability, Policy and Implementation

The model framework emphasizes that an essential element in the effective implementation of Al
technology involves organisational capabilities alongside software. The model states that it is crucial for
coaches, psychologists, and talent management experts to have enough knowledge to critically assess the
results generated by the Al system, whereas analysts should possess sufficient organisational
understanding to recognise both the capabilities and limitations of the models. Therefore, the effective
implementation of Al technology in sports depends not only on computational skills but also on
interdisciplinary capabilities. In other respects, the organisation risks being misled.

A further implication is related to governance architecture. Numerous clubs have their analytics,
welfare, and coaching divisions, but such divisions can work within different time frames and success
criteria. Whereas analytics will focus on predictability, coaching will focus on achieving results, while
welfare personnel will pay attention to immediate wellbeing. In order to reconnect all these activities in
one flow again, it is suggested to utilize the concept of the AITIM Bridge. The value of the TMU in this
regard is seen from the perspective that it allows establishing an identifiable organisational point within
the flow.

It is relevant from a regulatory perspective. Regulators and professional leagues are increasingly
examining the issue of ethics in data gathering, surveillance, and use of algorithms in decision making in
sport, but their focus tends to be on privacy, consent, and compliance. While these are important issues,
they do not consider developmental justice considerations. Even if a process is compliant with all the
regulatory requirements related to data and its use, it may still produce results that are inequitable from a
developmental perspective, because of the emphasis on easily quantifiable talent and disregard for those
who have been historically excluded.

A further implication pertains to organisational culture. Incorporating sophisticated forms of Al in
dysfunctional or misaligned cultures may simply worsen existing issues instead of solving them. As such,
in performance-oriented environments focused on short-term results, Al will make short -term thinking
even more efficient. Similarly, in environments with fragmented pathways and processes, Al is
anticipated to exacerbate silo thinking by adding even more specialised domains. Building on the
foregoing considerations, it is evident that a critical evaluation of organisational culture, communication
processes, and developmental philosophy should precede, or at minimum accompany the adoption of
technological innovations. The position aligns with findings indicating that, within effective talent
development environments, the value of data lies not in its volume but in its coherence and alignment
with a shared objective (Henriksen et al., 2010).

From a methodological perspective, the proposed model represents a further advancement in sport
management scholarship. While systematic reviews frequently emphasise the value of interdisciplinary
approaches, the present study demonstrates that such integration could be operationalised systematically
through thematic comparison across studies, identification of recurring patterns, and their subsequent
synthesis. This structured interdisciplinarity enables fragmented bodies of literature to be consolidated
into theory -building processes. In this regard, the AITIM Bridge serves as a concrete exemplar of such
integrative efforts.
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Limitations and Direction for Future Research

There are several weaknesses associated with this study. First, the research is purely conceptual and
based on the systematic synthesis of existing literature. While this methodology can effectively contribute
to theoretical development in areas that are fragmented and interdisciplinary (Tranfield et al., 2003;
Torraco, 2005), the AITIM Bridge Framework has not been subjected to empirical testing in practical
organisational settings. Second, the literature analysed shows significant heterogeneity in terms of
methodology, discipline, and analysis, making it difficult to compare different papers. Third, while the
framework should be applicable to all elite sports, empirical organisational evidence is available primarily
for football environments, and modifications might be required to use it in other disciplines.

Future research should focus on empirical validation of the AITIM Bridge Framework through multi -
case studies, longitudinal tracking of athlete pathways and comparative analysis between Al -integrated
and traditionally managed systems. Further work is also required to develop governance protocols for Al
implementation in sport, including ethical auditing mechanisms, explainability standards, and decision
accountability structures (Wachter et al., 2021). Such research could provide critical insight into how Al
can be operationalised within sustainable and ethically responsible talent systems. Ultimately, the
effectiveness of artificial intelligence (Al) in elite sport will depend not on its capacity to replace human
judgment, but on the strength of the organisational structures through which algorithmic outputs are
interpreted, governed, and translated into sustainable athlete development pathways. Building on these
limitations and future directions, the study concludes as follows.

Conclusion

In this sense, the AITIM Bridge Framework does not merely extend existing models of talent
identification but redefines the conditions under which Al can be meaningfully integrated into elite sport
systems, positioning governance, human interpretation, and organisational coherence as central
determinants of sustainable athlete development.

Appendices
Appendix A. Search Logic Summary
Appendix A summarises the principal search logic in the review. Core search strings combined

artificial intelligence terms (OArtificial Intelligenc
Anal yticso) with athlete pathway ter ms (0Tal ent Il den
O0Academy Pat hway o6, OAt hl et e Retentionéd, OPl ayer Prog
Management 0, o0Governanceo, OWel |l beingé6, OTransitiono,

adapted to databasespecific syntax while maintaining consistent conceptual blocks. Screening notes
recorded whether each article contributed primarily to Al capability, talent system design, organisational
integration, or athlete wellbeing and transition. This coding structure informed the subsequent thematic
comparison and cross-study pattern analysis.

References
Abbott, A. and Collins, D.,2002. A t heor et i cal and empirical anal ysis of a O0s
High Ability Studies, 13(2), pp.157 8178.https://doi.org/10.1080/1359813022000048798
Abbott, A. and Collins, D., 2004 . Eliminating the dichotomy between theory and practice in talent identification and
development. Journal of Sports Sciences, 22(5), pp.398108. https://doi.org/10.1080/02640410410001675324
Abbott, A., Button, C., Pepping, G.J. and Collins, D., 2005. Unnatural selection: Talent identification and
development in sport. Nonlinear Dynamics, Psychology, and Life Sciences, 9(1), pp.61588. Available at:
https://pubmed.nchi.nim.nih.gov/15629068/
Anastasieski, M. and Menon, F., 2025. From talent identification to retention: Embedding talent management for
sustainable development in football. Available at:
https://www.researchgate.net/publication/396028336 From talent identification to retention Embedding talent
management for sustainable development in football
Bailey, R. and Collins, D., 2013. The standard model of talent development and its discontents. Kinesiology Review,
2(4), pp-248259.https://doi.org/10.1123/krj.2.4.248
Baker, J. and Wattie, N., 2018.Innate talent in sport: Separating myth from reality. Current Issues in Sport Science, 3,
pp.189. https://doi.org/10.15203/CISS_2018.010
Baker, J., Cobley, S. and Schorer, J., 2012Talent identification and development in sport. London: Routledge.
Barocas, S. and Selbst, AD.,,2016Bi g datads di sparate i mpact. GodR2.iAfadablen i a L aw
at: https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2477899

Conference Proceedings of the Centre for Business & Economic Research, ICRSED26, 1@11 May


https://doi.org/10.1080/1359813022000048798
https://doi.org/10.1080/02640410410001675324
https://pubmed.ncbi.nlm.nih.gov/15629068/
https://www.researchgate.net/publication/396028336_From_talent_identification_to_retention_Embedding_talent_management_for_sustainable_development_in_football
https://www.researchgate.net/publication/396028336_From_talent_identification_to_retention_Embedding_talent_management_for_sustainable_development_in_football
https://doi.org/10.1123/krj.2.4.248
https://doi.org/10.15203/CISS_2018.010
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2477899

The Business and Management Review, Volume 17 Number2 May 2026

Becker, B.E. and Huselid, M.A., 1998. High performance work systems and firm performance. Academy of
Management Journal, 41(1), pp.1B16. https://doi.org/10.2307/256704

Binns, R., 2018. Fairness in machine learning. Philosophy & Technology, 31(4), pp.543563.
https://doi.org/10.1007/s13347 -017-0287-0

Boxall, P. and Purcell, J., 2011.Strategy and human resource management. London: Palgrave Macmillan.

Braun, V. and Clarke, V., 2006. Using thematic analysis in psychology. Qualitative Research in Psychology, 3(2),
pp.770101.https://doi.org/10.1191/1478088706gp0630a

Brynjolfsson, E. and McAfee, A., 2017 . Machine, platform, crowd. New York: Norton.

Burgess, D. and Naughton, G., 2010. Talent development in adolescent team sports. International Journal of Sports
Physiology and Performance, 5(1), pp.103116.https://doi.org/10.1123/ijspp.5.1.103

Cappelli, P., 2008. Talent management for the twenty-first century. Harvard Business Review, 86(3), pp.74081.
Available at: https://hbr.org/2008/03/talent  -management-for -the-twenty -first -century

Cobley, S. et al., 2009. Annual age-grouping and athlete development. Sports Medicine, 39(3), pp.2353256.
https://doi.org/10.2165/00007256 -20093903600005

Collings, D.G. and Mellahi, K., 2009 . Strategic talent management. Human Resource Management Review, 19(4),
pp.3048313. https://doi.org/10.1016/j.hrmr.2009.04.001

Céteé, J., 1999The influence of the family in the development of talent in sport. The Sport Psychologist, 13(4), pp.3956
417.https://doi.org/10.1123/tsp.13.4.395

Davenport, T.H. and Ronanki, R., 2018. Atrtificial intelligence for the real world. Harvard Business Review, 96(1),
pp.1083116. Available at: https://hbr.org/2018/01/artificial ~ -intelligence-for-the-real-world

Decroos, T. et al., 2019.Actions speak louder than goals. Proceedings of the ACM SIGKDD Conference. Available at:
https://dl.acm.org/doi/10.1145/3292500.3330758

Diakopoulos, N., 2016. Accountability in algorithmic decision making. Communications of the ACM, 59(2), pp.56 &62.
https://doi.org/10.1145/2844110

Dries, N., 2013. The psychology of talent management. Human Resource Management Review, 23(4), pp.278285.
https://doi.org/10.1016/j.hrmr.2013.05.001

Ericsson, K.A. et al.,, 1993 The role of deliberate practice in expert performance. Psychological Review, 100(3),
pp.3633406. https://doi.org/10.1037/0033 -295X.100.3.363

Farndale, E., Scullion, H. and Sparrow, P., 2010. Corporate HR role. Journal of World Business, 45(2), pp.165168.
https://doi.org/10.1016/j.jwb.2009.09.012

Floridi, L. et al., 2018. Al4People. Philosophy & Technology, 31(4), pp.68%707. https://doi.org/10.1007/s13347 -018
03135

Ford, P.R. et al., 2009.Deliberate practice. Sports Medicine, 39(9), pp.745765. https://doi.org/10.2165/11317760 -
00000000600000

Gagné, F., 2004 Transforming gifts into talents. High Ability Studies, 15(2), pp.119 6147.

https://doi.org/10.1080/1359813042000314682

Gillich, A., 2014. Talent progression. European Journal of Sport Science, 14(6), pp.53B37.
https://doi.org/10.1080/17461391.2013.858371

Henriksen, K. et al., 2010. Talent development environments. Scandinavian Journal of Medicine & Science in Sports,
20, pp.12132.https://doi.org/10.1111/j.1600 -0838.2010.01192.x

Jarrahi, M.H., 2018. Artificial intelligence and the future of work. Business Horizons, 61(4), pp.577 6586.
https://doi.org/10.1016/j.bushor.2018.03.007

Jobin, A. et al, 2019. Global landscape of Al ethics. Nature Machine Intelligence, 1, pp.3895399.
https://doi.org/10.1038/s42256 -019-00882

Lewis, R.E. and Heckman, R.J., 2006 Talent management. Human Resource Management Review, 16(2), pp.138154.
https://doi.org/10.1016/j.hrmr.2006.03.001

MacNamara, A. et al, 2010. Psychological characteristics. The Sport Psychologist, 24(1), pp.5373.
https://doi.org/10.1123/tsp.24.1.52

Meyers, M.C. et al., 2013. Talentfi Innate or acquired? Human Resource Management Review, 23(4), pp.306321.
https://doi.org/10.1016/j.hrmr.2013.05.003

Mintzberg, H., 1979. The structure of organizations. Englewood Cliffs: Prentice Hall.

Mittelstadt, B.D. et al., 2016. Ethics of algorithms. Big Data & Society, 3(2).
https://doi.org/10.1177/2053951716679679

Moher, D. et al., 2009. PRISMA statement. PLoS Medicine, 6(7).https://doi.org/10.1371/journal.pmed.1000097

Morley, J. et al., 2020. Translating Al ethics into practice. Science and Engineering Ethics, 26, pp.214#%2168.
https://doi.org/10.1007/s11948 -019-001655

Noble, S.U., 2018.Algorithms of oppression. New York: NYU Press.

Od Nei | , WeaponsdfOnate destruction. New York: Crown.

Phillips, E. et al., 2010. Expert performance. Sports Medicine, 40(4), pp.278283. https://doi.org/10.2165/11531360 -
00000000800000

Conference Proceedings of the Centre for Business & Economic Research, ICRSED26, 1@11 May


https://doi.org/10.1007/s13347-017-0287-0
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1123/ijspp.5.1.103
https://hbr.org/2008/03/talent-management-for-the-twenty-first-century
https://doi.org/10.2165/00007256-200939030-00005
https://doi.org/10.1016/j.hrmr.2009.04.001
https://doi.org/10.1123/tsp.13.4.395
https://hbr.org/2018/01/artificial-intelligence-for-the-real-world
https://dl.acm.org/doi/10.1145/3292500.3330758
https://doi.org/10.1145/2844110
https://doi.org/10.1016/j.hrmr.2013.05.001
https://doi.org/10.1037/0033-295X.100.3.363
https://doi.org/10.1016/j.jwb.2009.09.012
https://doi.org/10.1007/s13347-018-0313-5
https://doi.org/10.1007/s13347-018-0313-5
https://doi.org/10.2165/11317760-000000000-00000
https://doi.org/10.2165/11317760-000000000-00000
https://doi.org/10.1080/1359813042000314682
https://doi.org/10.1080/17461391.2013.858371
https://doi.org/10.1111/j.1600-0838.2010.01192.x
https://doi.org/10.1016/j.bushor.2018.03.007
https://doi.org/10.1038/s42256-019-0088-2
https://doi.org/10.1123/tsp.24.1.52
https://doi.org/10.1016/j.hrmr.2013.05.003
https://doi.org/10.1177/2053951716679679
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1007/s11948-019-00165-5
https://doi.org/10.2165/11531360-000000000-00000
https://doi.org/10.2165/11531360-000000000-00000

The Business and Management Review, Volume 17 Number2 May 2026

Relvas, H. et al., 2010. Organizational structures in elite football. European Sport Management Quarterly, 10(2),
pp.1650187. https://doi.org/10.1080/16184740903559850

Scott, W.R., 2001.Institutions and organizations. Sage.

Shrestha, Y.R. et al., 2019.Organizational decision-making and Al. California Management Review, 61(4), pp.66 083.
https://doi.org/10.1177/0008125619862257

Stambulova, N. et al., 2009. Career transitions. International Review of Sport and Exercise Psychology, 2(2), pp.19D
220.https://doi.org/10.1080/17509840902986873

Tarique, I. and Schuler, R.S., 2010. Global talent management. Journal of World Business, 45(2), pp.128133.
https://doi.org/10.1016/j.jwb.2009.09.011

Torraco, R.J., 2005. Literature reviews. Human Resource Development Review, 4(3), pp.3565367.
https://doi.org/10.1177/1534484305278283

Tranfield, D. et al., 2003. Evidence-informed management. British Journal of Management, 14(3), pp.2070222.
https://doi.org/10.1111/1467 -8551.00375

Vaeyens, R. et al, 2008. Talent identification programmes. Sports Medicine, 38(9), pp.70306714.
https://doi.org/10.2165/00007256 -20083809600001

Wachter, S. et al, 2021. Fairness in Al. Computer Law &  Security Review, 41.
https://doi.org/10.1016/j.clsr.2021.105567

Weick, K.E., 1995.Sensemaking in organizations. Sage.

Williams, A.M. and Reilly, T., 2000. Talent identification in soccer. Journal of Sports Sciences, 18(9), pp.65%667.
https://doi.org/10.1080/02640410050120041

Woods, C.T. et al., 2020.Predicting talent. Journal of Sports Sciences, 38(19), pp.2212231.

https://doi.org/10.1080/02640414.2020.1778256

Wylleman, P. and Lavallee, D., 2004. Athletic careers. Psychology of Sport and Exercise, 5(1), pp.820.

https://doi.org/10.1016/S1469 -0292(02)00043B

Conference Proceedings of the Centre for Business & Economic Research, ICRSED26, 1@11 May


https://doi.org/10.1177/0008125619862257
https://doi.org/10.1080/17509840902986873
https://doi.org/10.1177/1534484305278283
https://doi.org/10.1111/1467-8551.00375
https://doi.org/10.2165/00007256-200838090-00001
https://doi.org/10.1016/j.clsr.2021.105567
https://doi.org/10.1080/02640410050120041
https://doi.org/10.1016/S1469-0292(02)00049-3

The Business and Management Review, Volume 17 Number2 May 2026

Rethinking teaching undergraduate economics for sustainability learning
using a transdisciplinary approach: My reflections
on my teaching exper ience, benefits, and challenges

Mutambara, Tsitsi Effie
Rhodes University, South Africa
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Abstract

Climate change, politicaocialeconomiecological and sustainability issues aret Zlentury
realities, which call for innovative teaching/learning processes in teaching Economics for it to be a
vehicle for sustainability learning.hEre is a need to consciously develop a structure of economics
knowledge and education (curriculum and teaching approaches) that provides students with a
foundation for sustainability transition, so that students become change agents while they learn. A
transdisciplinary approach was used for sustainability learning in an Economics module where guest
lectures were presented bylaral Municipality and a local businessperstinlink some economic
theories to some so@oonomigoliticalecological sustainability issues, and how the Agricultural
sector and Government handle such isstibss allowed for a more holistic understanding and helped
students to develop flexible thinking for problealving solutions that are crucial for addressing
sustainability challenges in an evevolving world.Adopting transdisciplinary approaches to teaching
Economics for sustainability learning have a complementary role to the traditional dissipéioéic
ways of teaching Economics because sustainability challenges are complex and dynamic, and thus
requireintegrating diverse perspectives and knowledge by using different knowledge sources.

Introduction

Discipline specific knowledge is generated through projects carried out within the bounds of an
academic discipline. Therefore, as Petts, et al (2008) note, research methods, terms of references,
methodology, topics, language, concepts, and theoretical frameworks, are well defined. Specialist
knowledge is relevant in generating new knowledge, because as Cronin (2008:20, 27) notes, disciplines
provide essential building blocks to creating new knowledge. Chettiparamb (2007:8) concurs noting that
disciplines provide O0a theoretical triangul ation poin
horizonsdé and contribute to production of knowl edge,
and providing checks and balances. However, Cronin (2008) and Chettiparamb (2007) also note that
discipline specific knowledge has limitations as it excludes factors which may be addressed by other
knowledge sources, thus does not create knowledge requirements to deal with problems in real-world
settings.

Transdisciplinary approaches integrate academics from different disciplines and non -academics, thus
integrating perspectives from various stakeholders. It generates new approaches that ensure overarching
analysis and synthesis that generate new comprehensive knowledge and understanding of real-life
complex issues (Brutschin and Wiesmann, 2009; Pett®t al, 2008; Cronin, 2008).

Sustainability issues and challenges are not organised according to academic disciplines, and
therefore, there should be steps to adopt more holistic and integrated pedagogical approaches to
understand and address these issues by crossing disciplinary boundaries. Therefore, an educational
orientation that links theory to practice is key for relevant Economics education. Given the socio -
economic-political -ecological sustainability issues we face, the complementary roles of transdisciplinary
approaches in teaching Economics would help in teaching Economics for relevance in sustainability
learning.

Context For A Multidisciplinary Approach For Suatainability Learning

Undergraduate economics curriculum is being critiqued globally for relevance for real-world
applicability and ensuring s pragthaio pllsalist approadh itocteathingt hi n ki n
economics is being proposed by some scholars including Janssens, et al (2025)e Muijnck and Tieleman
(2021), Proctor (2023, 2018), and Fischer et al. (2018). Usingther schools of thought to complement the
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Neoclassical Economics perspective in teaching Economics is being suggested to open perspectives
through debates because different schools of thought bring diversity to economic thinking and enrich
understanding .

Climate change, political-social-economic-ecological and sustainability issues are 2F Century
realities, which a pluralist approach to teaching economics could be used to provide students with a
foundation for transformative sustainability learning and transition. However, for Economics education to
promote sustainability learning and transitions, calling for pluralist economics in general it is not enough,
there is a need to consciously develop a structure of economics knowledge and education (content/or
curriculum and teaching approaches) that provides students with a foundation for sustainability
transition, so that students become change agents while they learn. For Economics courses that do not
focus on sustainability per se sustainability themes could be included in topics and interdisciplinary and
transdisciplinary approaches to teaching be adopted to harness relevant resources that link economics
topics to various sustainability issues.

Leal Filho and Pace (2016), Besong and Holland (2015) and Cotton and Winter (2010) note that
education for sustainability helps to develop sustainability knowledge and understanding, skills,
attitudes, values, and behaviours in favour of the environment. Participants develop personal
environmental ethics as they reflect on consequences of economic and societal actions and implications for
environmental, economic, and social-ecological wellbeing for the present and future generations. Thus,
they become sustainability-conscious engaged citizens.

Transdisciplinary Approaches To Teaching Economics For Sustainability Learning

Sustainability challenges are often complex and dynamic, requiring adaptable and resilient
approaches. By incorporating and integrating diverse perspectives, expertise, and knowledge, individuals
can develop flexible thinking and broader problem -solving skills that are crucial for addressing
sustainability challenges in an ever-evolving world. It also allows for a more holistic understanding of the
challenges and solutions related to sustainability. Furthermore, there is a need to bridge the gap between
discipline specific academic research, theory, and practical application by considering diverse
perspectives of other stakeholders. By integrating knowledge from various stakeholders, sustainability
learning can produce more contextually relevant Economics education because a lot can get left out by
simply viewing issues from an Economics lens. Thus, teaching Economics for sustainable learning aims to
expose students to various sustainability issues and practical solutions that can be implemented in real-
world contexts.

Transdisciplinary approach

Trans-disciplinarity approaches aim to integrate knowledge from diverse actors beyond
interdisciplinary collaboration by involving stakeholders from outside academia, e.g., policymakers,
industry experts, community members, and other relevant stakeholders. A transdisciplinary approach
involving Community stakeholders is needed, as Cronin (2008), Brutschin and Wiesmann (2009) and
Hardon, et al (2006) note, to collaborate in grasping the complexity and dynamics of problems and bring
together diverse perceptions of problems. Manuel-Navarrete, et al (2025) note that by combining different
forms of knowledge to better understand and address societal real-world problems, transdisciplinarity
leads to knowledge co-production as it incorporates the viewpoints and interests of different societal
actors, thus challenging traditional academic modes of knowledge production. Therefore, in teaching
Economics for sustainability learning, participatory approaches involving Communities ensure
harnessing local knowledge systems and practices to make Economics knowledge more context relevant.

Economic perspectives are no longer the only resource and agent of change. Since the
transdisciplinary approach is pluralistic in methods and focus, students will benefit from collaborative
learning and dialogue with Community members in jointly identifying, understanding, and framing the
nature of sustainability problems, designing action to address them, and discussing trade -offs of various
choices that affect and address complex sustainability challenges. This would result in students
experiencing more realistic sustainability learning because as Cronin (2008) and Brutschin and Wiesmann
(2009) not e, Communitiesd perspectives, | ocal and pr a
new information to complement or improve views. This diversity of perspectives can lead to innovative
insights and solutions that may not have emerged through traditional disciplinary approaches. Therefore,
students and their educators will be able to see beyond their discipline by using other knowledge lenses.
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Using sustainability -oriented guest lectures for sustainability learning

Guest lectures can be used for transdisciplinary approaches to teaching. For example, with an
educational orientation of tying theory and practice to make teaching/learning relevant, | adopted a
transdisciplinary approach in teaching an Economics module by using sustainability -oriented guest
lectures as a teaching method (Mutambara, 2024a). Teaching the module was structured such that guest
lectures would be presented after theory lectures, as shown in Table A-1 (Appendix 1). Thus, guest
lectures were used to complement theory lectures to tie theory to practice and real-life sustainability
issues. The transdisciplinary approach in teaching was through inviting (i) a local Businessman to present
a guest lecture on sustainable and innovative agricultural practice through innovative waste management
through the Black Soldier Fly to produce sustainable agriculture inputs (see Appendix 2), and (i) a
Director in the Local Economic Development and Planning section in a local Municipality to present on
the role of the Municipality in local business linkages, assistance to Small Medium and Micro Enterprises
(SMMESs), and local sustainability issues (see Appendix 3).

My experience in using the transdisciplinary approach through both guest lectures, is as | indicated in
my report, Mutambara (2024b:15) that both guest lectures

ojointly brought to the fore various socio -economic-ecological sustainability issues and challenges
which people, business and commercial activities interact with. When both non -Academics and
Academics presented and discussed such issues with my students, and how as Practitioners they were
dealing with them; this gave me and my students insights into the broad socio-ecological context of
business and commercial activities where sustainability is a central issue. With my theory lectures
complemented by Guest lectures that fostered sustainability knowledge and understanding, Economics
education in my Industrial Organisation module was enriched to be a vehicle for transformative
sustainability learning and knowledge 6 .

Use of transdisciplinary approach to teaching/learning for sustainability learning through guest
lectures was very well received by the students. The dudents commented that guest lectures by non-
Academic persons and the resources they provided were relevant and effective in:

() helping them to understand and see linkages between some theoretical issues and important real
life sustainability topics and challenges, therefore linking theory and practice; (ii) enhancing and enabling
sustainability learning as they became aware of various sustainability issues in the local Community and
their implications for pertinent socio -economic-political -ecological issues; (iii) giving them insights into
the broad socio-ecological context of business and commercial activities where sustainability is a central
issue; (iv) helping them to gained insights into real -life/world sustainability issues, challenges, how to
deal with them, and solutions available; (v) useful in enhancing sustainability learning t hrough leveraging
on their own past experiences, which created and prompted a desire for further learning by exploring
different perspectives as they debated various sustainability issues, and implications thereof locally and
internationally; and (vi) showing linkages with Commercial activities, as well as tying that up with
Sustainable Development Goals(Mutambara, 2024a:13, 14).

A transdisciplinary approach to teaching through guest lectures from various stakeholders outside
the Academia, helps to link theory to practice and this contributes to critical thinking and growth because
students will be able to analyse what they did, why they chose to do it that way, and how they achieved
results or arrived at conclusions. Thus, students will be able to make strong arguments and justifications
for their interpretations and conclusions. Creating learning environments that integrate theory and
practice within a course is also echoed by Ching (2014:281) who notes that this enables students tgain
deeper understanding of educational theories and principles, analyse and think critically, and learn how
to apply theories and principles to real -life situations, and make decisions to solve potential problems
faced in real-life scenarios. Therefore, students would become capable and competent practitioners.
However, while theory -practice connection in a course is important, Wrenn and Wrenn (2009:258) note
t hat this must be done in oOways that are relevant an
closely associate the practical val ue of l earning the
using o0classroom teaching to enhance students& ability

Challenges In Using Transdisciplinary Approaches To Teaching Economics For Sustainability
Learning

Planning and implementing the sustainability learning process using transdisciplinary approaches is
time consuming and exhausting. It requires effective leadership, clear communication channels, follow -
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ups and reminders, and a collaborative mindset among team members to leverage the benefits of
transdisciplinary knowledge gathering ( Mutambara (2024b:67). Therefore, positive (or negative)

experiences of employing transdisciplinary approaches can vary depending on power dynamics between

the people involved, the level of coordination and support provided. Furthermore, this approach to

teaching comes with additional stress because it requires adjustments to work schedules by all parties

invol ved, reqguires more time to prepare for the even
workload, additional resources may have to be sourced, as well as good coordination with those

responsible for making venues available to successfully bring a positive experience.

By actively involving various stakeholders in the knowledge -gathering process, transdisciplinary
approaches ensure that the generated knowledge is directly relevant to real-world challenges. However,
engaging stakeholders from diverse backgrounds can present communication challenges due to language
and cultural differences, terminology, expertise, and expectations. Therefore, ensuring effective
communication and understanding among stakeholders requires careful facilitation, translation of
concepts, and creating a supportive environment that encourages open dialogue which will translate into
sustainability learning for the students.

Despite favourable comments about transdisciplinarity to teach Economics for sustainability learning,
some may question (i) whet her -sgedific knowledge; diisthebvalidity ent i f i c C
different knowledges acquired; (iii) the relevance of such new knowledge from other knowledge systems
when there is discipline specific content in the syllabus. Therefore, an educator who uses
transdisciplinarity ought to be a strong and effective leader who motivates for and stands by their
transdisciplinary approach to teaching so that despite sceptics in their discipline, he/she ensures that
students can embracing all knowledge sources. Furthermore, as Mutambara (2024b:16, 17) notes, there is a
need for continuous collaboration, and nurturing networks formed with various stakeholders for
sustained interactions that result in a pool of resources to draw from for future guest lectures or for Onsite
visits so that students can learn through experiential learning. Having long -standing relationships with
Community partners is therefore a crucial aspect of effective intradisciplinary approaches to teaching and

|l earning. Failure to nurture these relationships woul
opportunity when the community has been seen as a context containing rich funds of knowledge
provided by its memberso.

In using a transdisciplinary approach to teaching and learning, it is important to position the
Community partners as equals in the teaching/learning experiences provided to the students. This would
assure the Community partners that they are valued as valuable sources of sustainability knowledge and
not simply being used. For the University partner, this requires the process of leaving behind established
ways of doing and letting themselves open to the new, and thus, creating learning environments where all
participants feel welcome and safe enough to enter the teaching/learning processes. This is in line with
observations by Zeichner et al (2012, cited in Harfitt, 2018:3) and ManuelNavarrete, et al (2025) who
recommend for a University education where academic school-based and community-based knowledge
come together in less hierarchical and haphazard ways to support learning. This can be forgotten when
accessing expertise and knowledge in Communities because Academic institutions and the academic
disciplines therein are esteemed highly by Community partners as they are often regarded as the
custodians of authentic and scientific knowledge unlike community -based knowledge, which some
erroneously regard as unscientific and inferior.

In using transdisciplinary approaches, the vital reflective and feedback component is three -pronged,
i.e. students, the educator, and the community partner. The timing for this to be done in a meaningful and
productive manner is crucial because all parties involved (i.e., students, the educator, the Community
partners) have competing needs and demands for their time. Mutambara (2023:66) notes that reflections
help students to link content, curriculum theory and practice, thus solidifying theory to practice and thus
having a deeper understanding of curriculum content. In sustainability learning, structured journal
writing using instructor -tailored reflection activities or questions would help students to maximise the
lessons of sustainability learning experiences either through guest lectures or Onsite visits. Mutambara
(2023:66) notes reflections by the educator helps them, among other things, to see what they would do
differently given the new information gained; the new understandings some of which challenge their own
assumptions and their role and what they need to do about that; and the consequences of change.
Reflective feedback to the educator by students and the Community partner(s) who participated in the
sustainability learning intervention, would, among other things, help in ascertaining whether students
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learnt from the intervention, the quality of sustainability learning which took place, areas for
improvements during future learning interventions, and other sustainability learning activities that can be
included in the future.

Conclusion

Discipline -specific knowledge lays the foundation in Economics education so that students can have
adequate content mastery and competency in Economics. Transdisciplinary approaches enrich the
teaching/learning processes in Economics education by linking some of the theoretical frameworks in
Economics to reatlife socio-economic-political -ecological realities. When transdisciplinary approaches are
harnessed for their complementary role in teaching, Economics education can be enriched to become a
vehicle for relevant sustainability learning.
transdisciplinary

Using

approaches

to augment

planning because (i) one must liaise with other people outside the department who have their own work

commitments;

(i) may have to adjust time and other work schedules to accommodate the

teaching/learning program; (iii) additional resources may need to be sourced; and (iv) logistically plans
may not go accordingly.

Implementing teaching/learning processes that incorporate transdisciplinary approaches may face
criticisms from sceptics who question among other things: (i) whether knowledge acquired is as

6scient i fi cspeciicknowledger(i) the validity of different knowledges acquired; and (iii) the

relevance of such new knowledge from other knowledge systems when there is discipline specific content

in the syllabus.
Appendix 1

Table Al: Implementation of the research process

Lectures held in July 2024 for the implementation process

Theory lectures

Wednesday, 10h July

Wednesday, 17 July

Guest Lectures

Thursday, 11th July

Thursday, 18t July

Wednesday, 31t July

Guest Lecturers

A local Businessman
running a project in the
agriculture sector

Local Economic Development
and Planning Director in the local
Municipality

Theme of Guest
lecture

Innovative waste
management through
the

Black Soldier Fly for
Sustainable agriculture
inputs

Business linkages and
sustainability issues: Role of the
local Municipality to sensitise
and support local businesses to
link business practices to local
sustainability issues.

Student sd
interactions

Question-and-Answer
Session after the Guest
lecture

Question-and-Answer Session
during and after the Guest lecture

Students completed
Questionnaires for me

to collect data on:

(i) Relevance of Guest
lectures as a teaching

method.

(ii) Effectiveness of

support learning

materials.

(iii) Effectiveness of

Guest lectures in linking theory
to practice

(iv) Relevance of guest lectures
in facilitating sustainability
learning in an Economics
module.

(v) Areas for improvement

Number of
participants

27

26

27

Assignment due
on 16h August
(assess learning)

Act on acquired knowledge (individually or as a group) to refine it; combine it with own
experiences/or knowledge from other modules; construct meaning, deductions, conclusions;
and form something richer which you take ownership

Appendix 2

Source Adapted from Mutambara (2024a:10).

Part of the presentation by the businessman

Conference Proceedings of the Centre for Business & Economic Research, ICRSED26, 1@11 May

oneos



The Business and Management Review, Volume 17 Number2 May 2026

INSECT PROTEIN FOR A SUSTAINABLE FUTURE

R
Problem
2
* Looming global shortage of feed grade protein ‘!
* Driven by increased demand for livestock products P’
* Approx. 70% increase by 2030 h A ,i\
« Rising populations - n.
« Increasing wealth ——— .
* Global food waste UnCe R
~ « Approx. 30% all food produced is wasted s l’tam\y
* Driven by Ahead
« Inefficient food system
« Lack of suitable food recycling options
e e
R o2 2t g

L d

Solution ' Process

M 2ims to become the largest producer of insect protein on the
African continent - supporting a more resilient and sustainable food | |
system that drives food & nutrition security while supporting [ DRYING & GRINDING
employment creation and equitable wealth generation. [

' PROTEIN FEED
Building true value by and ing the present BIO WASTE CTEN
| REPRODUCTION

LIVE LARVAE

SIEVING

Building a susta BLACK SOLDIER FLY
and resilient food system
o feed future
generations

FANEDH
RN Viodel Competitors Model

* Decentralised * Centralized |
* Local waste processing * Regional waste processing .
. 2-50t+ was‘e p/d ‘ + >50+ t waste p/d | Pilot/Demo 50t p/m 10t p/m 10t p/m 10
. Aggregﬂed breeding + post-processing + Full process under one roof |
* Appropriate technology (own + other) + Highl hanised
* (Relatively) Low capital & skill required Gy meachanisec i 1st Commercial 300t p/m 60t p/m 60t p/m 20
* Feeding into local food system + High end capital + skill required (EC)
+ Supports greater resilience & sustainability * Feeding into EU & US Markets [
+ High GHG emissions burden [ 2nd Commercial 300t p/m (scale to 60t p/m (scale to 120) 60t p/m 20
| (wc) 600t)
: 3rd Commercial (KZN) 450t p/m + 90t p/m + 90t p/m 25+
| 4th Commercial 1500t p/m 300t p/m 300t p/m 100
| (GP)
5th Commercial (EC) 300t p/m 60t p/m 60t p/m 20
R Total 2600t p/m 520t p/m 520t p/m 195+
e ] L 4
Impact Cont. - Risks
«Sustainable protein source for animal feed.
Risk Misgation
* Sustainable fertilizer for crop / horticulture sector. l¢ Inconsistent power supply & high energy costs Onboard own generation of ranewables (og: Solar PVT)
* Reducing food waste to landfill. Can no longer access food waste input Transition to process byproducts (eg: Manure / Abattoir waste)
* Up to 50% less CO2E Colony collapse (BSF die off) Run multiple sites / breeding units + strong blosecurity
+Decreased dependence on imported inputs. orsyiaibpenerials ey b dosebmm—
Waste contamination (chemcal / biological) Proper wasto handiing procedusres. samping, BSF resikence
*Supports more resilient local food systems. Supplier / customer concentration Secure oftakes, diversification & own vakue adding

*Increased employment + enterprise opportunities
+ Esp Youth + Women
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Sustainability Issues Addressed
+ Food & Organic Waste
+ Protein Availability
« Jobs & New Wealth Creation

« CO3E Emissions

Appendix 3

Thanks!

Questions?

A

Part of the presentation by the director at the local municipality

BUSINESS LINKAGES AND
VARIOUS SUSTAINABILITY ISSUES
IN G——

How are municipalities affected by SDGs?

= The Sustainable Development Goals enable a sustainable vision
of urban development.

® This vision ensures equal opportunities for all citizens, promotes
a healthy living environment and is resilient to crises and climate
changes.

= Municipalities are directly responsible for the implementation of a
considerable number of fasks for the realization of the SDGs, in
accordance with the commitments of the national governments.

/» Around 65 percent of the Agenda 2030 goals could not be
realized fully without the contribuions of regional and local
governmenls,

Sustainable Development
Goals

5 i

[
It

10
16 17 e

o
BECoInES
=

SUPPORT & SENSITIZING LOCAL SMMES TO SUSTAINABLE
BUSINESS PRACTICES

» Streamline Permitting and Licensing (Compliance related matters)

® Provide access to financial assistance (through govemment
funding such as SEDA, SEFA)

= Capacity/Incubation and Acceleration programme
= The promotion of Local Marketing
/= Business Development Services
/ ® Advocate for business-friendly policies (develop conducive policies for
business operations and sustainability
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OTHER INITIATIVES THE MUNICIPALITY HAS TAKEN TO
- BRING AWARENESS TO VARIOUS SUSTAINABILITY ISSUES
IN MAKHANDA;

J = Through the Public Safety and Community Services and
i Infrastructure Departments the municipality conducts
awareness campaigns such as:

= Greening initiatives (planting of trees and donating trees
to schools);

= Environment protection campaign such as educating * > ( T A
RO

/ communities waste management (not to do illegal
/ dumping);

. "No one knows everything,
» Water conservation
everyone knows something,

oll knowledge resides in ST
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Abstract

Worker remittances constitute Egypt's largest single source of foreign exchange, yet the country's
merchandise trade balance has remained structurally in deficit throughout a period of sustained
remittance growth. This paper investigates whether remittance inflows worsen Egypt's trade balance,
whether financial development moderates this relationship, and whether the trade balance responses to
positive and negative remittance shocks are symmetric.
Using quarterly time series data spanning 2006Q1 to 2025Q39 observations encompassing four
exchange rate regime shifts and three IMF programme epiSodbs study estimates a Nonlinear
Autoregressive Distributed Lag (NARDL) model that decomposes remittances into positive and
negative partial sum series, incorporates an explicit remitéiiraacial development interaction
term, and controls for structural breaks associated with the 2016 EGP float, thé2R@32parallel
market crisis, and the 2024 IMF Extended Fund Facility.
The bounds test confirms lomgn cointegration among all model variables. A one percentage point
increase in remittances as a share of GDP is associated with a 3.228 percentage point deterioration in
the trade balance in the long run, consistent with the boomerang hypothesis. Financial development
significantly attenuates this effect in the short run, though the {nmgmoderating channel remains
constrained by Egypt's historically shallow credit markets. A Wald test confirms strong asymmetry:
remittance surges inflict larger and more persistent trade balance damage than equivalent contractions
provide relief, with each bodbiust cycle leaving a residustructural deterioration. The 2016 EGP
float emerges as the dominant structur al break,
determinants.
These findings imply that policies maximising remittance inflows carry a hidden trade balancetcost n
offset during downturns. Expanding household access to domestic financial instruments and
diversifying Egypt's export base are identified as necessary conditions for breaking the rednittance
trade balance trap under the current IMF programme.

Introduction

Egypt received a record USD 41.5 billion in worker remittances in 2025 fi more than it earned from
tourism, more than it earned from the Suez Canal, and more than it received from any other single source
of foreign currency. By every conventional measure, inflows of this magnitude should exert a stabilising
effect on a country's external accounts. Yet Egypt's merchandise trade deficit has remained structurally
persistent throughout the period of rising remittances, averaging approximately negative 12 percent of
GDP annually between 2006 and 2025, and reaching USD 48.4 billiori equivalent to 14 percent of GDP
fi in 2024 alone. The central question this paper addresses is straightforward: why do growing remittance
inflows not translate into an improving trade balance? The answer, this study argues, lies not in the
volume of inflows but in the capacity of Egypt's financial system to convert those inflows into productive
economic activity rather than import expenditure.

Egypt ranks consistently among the world's foremost remittance -receiving economies. Inflows grew
from USD 5.3 hillion in 2006 to USD 31.5 billion in 2021, progressively displacing tourism, petroleum
exports, and Suez Canal revenues as the dominant source of foreign exchange in Egypt's balance of
payments. Between 2022 and 2023, however, formal remittance receipts contracted sharplhyfi from USD
28.3 billion to USD 19.5 billion, a cumulative decline of 38 percent i as households and Gulf-based
workers diverted transfers through a parallel foreign exchange market that at its peak offered a premium
exceeding 50 percent above the official exchange rate. The simultaneous contraction of Suez Canal
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revenues from mid-2023, driven by the Red Sea security crisis, compounded the resulting foreign
exchange shortage and intensified pressure on Egypt's external position. The March 2024 Extended Fund
Facility agreement with the International Monetary Fund, which unified the official and parallel exchange
rates at approximately EGP 49 per US dollar, restored formal remittance channels and catalysed a
recovery to USD 29.6 billion by year-end 2024. According to the Central Bank of Egypt (2026), fullyear
remittance inflows reached USD 41.5 billion in 2025 fi a 40.5 percent increase yeaon-year and the
highest annual total ever recorded i underscoring both the structural depth of Egypt's remittance
dependency and the acute sensitivity of formal inflows to exchange rate policy.

I Annual remittances (sample period)
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Note: 2006-2025Q3 from authors' quarterly dataset; 2025 full-year figure from CBE (2026).
Source: Central Bank of Egypt, Balance of Payments; CBE (2026).

Figure 1: Annual Remittance Inflows to Egypt, 20@625 (USD billion)

A plausible explanation for this paradox centres on the depth of Egypt's financial system and its
capacity to channel remittance receipts toward productive uses. When domestic financial intermediation
is insufficient, remittance receipts tend to remain within household consumption circuits, generating
demand for imported goods and thereby aggravating rather than ameliorating the trade deficit. Whether
this mechanism is empirically operative in Egypt, and whether it is conditioned by the level of financial
sector development, is the central question this paper addresses. The theoretical and empirical literature
bearing on these questions is reviewed in Section 2.

Against this background, the study is motivated by the following research questions. First, do
remittance inflows exert a statistically significant effect on Egypt's merchandise trade balance over the
period 2006Q1 to 2025Q3? Second, does the level of financial development moderate the direction and
magnitude of that effect? Third, are the trade balance responses to positive and negative remittance
shocks symmetric, or do they operate through asymmetric channels? Fourth, how did the structural
breaks associated with the 2016 EGP float, the 202023 parallel market crisis, and the 2024 IMF
programme alter the remittance étrade balance nexus?

The study pursues four corresponding objectives: to construct and analyse the most temporally
comprehensive quarterly dataset of Egypt's trade balance determinants in the extant literature, spanning
79 observations from 2006Q1 to 2025Q3; to estimate the direct effect of remittances on the trade balance
while controlling for exchange rate dynamics and financial sector depth; to test whether financial
development significantly moderates the remittance effect through an explicit interaction term; and to
derive empirically grounded policy implications for the design of exchange rate policy, financial inclusion
strategy, and the governance of formal remittance channels under IMF programme conditionality.

Three hypotheses are advanced. H1: remittance inflows exert a negative effect on Egypt's
merchandise trade balance. H2: financial development moderates this relationship, such that deeper
financial intermediation attenuates the negative trade balance effect of remittances. H3: the trade balance
effects of positive and negative remittance shocks are asymmetric, with the deterioration associated with
surges exceeding the improvement associated with equivalent contractions.
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This study makes three contributions to existing literature. It is the first, to the author & knowledge, to
model financial development explicitly as a moderator of the remittance étrade balance relationship for
Egypt, through the introduction of a remittance dfinancial development interaction term, enabling direct
estimation of the conditional marginal effect of remittances at varying levels of financial sector depth. It
employs an asymmetric empirical framework suited to the structural breaks and nonlinearities that
characterise Egypt's macroeconomic trajectory over nearly two decades, capturing dynamics that
conventional symmetric models would obscure. And it extends the empirical sample to encompass the
2024 IMF programme episode, advancing the analytical frontier beyond the endpoints that constrain most
existing studies on Egypt's external sector.

The remainder of the paper is organised as follows: Section 2 reviews the literature, Section 3

describes the methodology, Section 4 presents the results, and Section 5 concludes with policy
implications and directions for future research.

12 A s Reppvittances (% GDP) 2 ¥ ~ s i
—— Trade Balance (% GDP) ﬂ g 2 o /\
I PA . & S 9k
E A fi - =5.0 %
5 ) ’ v U\’\/\ A ’ ;
e d s
=] 7\ -
: /_/\_/h\\/-\/\/\ M LY L
A

g ° o '\./\ I 2
] /\r\/\ /\ n /\ AN AWV L 100 S
c b 1INV ’ ! \s \} 10.0 ©
ol | z, 5 LI 7 ) [] \ \ o
2 44 M iy n s Vgl VN ) a ! - !
5 P AR Vi = = = (R 1259
o v \ 1 1 ’ LY \ i =

1 ! I 1 N Iy Y]

2 e el e LotV
(RTAY |
v v !
\ \
]

Source: Central Bank of Egypt, Balance of Payments (various issues); Ministry of Planning; authors' calculations.

Figure 2: Remittance Inflows and Trade Balance, Egypt, 206B825Q3 (Quarterly, % of GDP)

Literature review
Theoretical framework

The theoretical foundations of this study draw on three interrelated bodies of economic thought: the
Marshall-Lerner condition and J-Curve hypothesis, which govern the relationship between external
financial flows and trade balance dynamics; the Dutch Disease literature, which addresses the
macroeconomic consequences of large foreign exchange windfalls; and the financial intermediation
literature, which establishes the conditions under which household income receipts are transformed into
productive investment rather than consumption expenditure.

The Marshall-Lerner condition holds that a depreciation of the nominal exchange rate will improve
the trade balance if and only if the sum of the price elasticities of export and import demand exceeds
unity. In the context of remittances, this condition is relevant in two respects. First, remittance inflows
augment the supply of foreign exchange and may, depending on the exchange rate regime, exert an
appreciating effect on the real exchange rate, thereby eroding export competitiveness and reducing the
domestic cost of imports fi a mechanism closely related to the Dutch Disease identified by Corden and
Neary (1982), wherein a resource windfall appreciates the real exchange rate and crowds out tradeable
sector production. Second, the 3JCurve hypothesis posits that the trade balance response to an external
shock is time-dependent: in the short run, quantity adjustments lag price adjustments, and the trade
balance may worsen before it improves. Applied to remittances, this implies that even if sustained inflows
eventually contribute to tradeable -sector investment and export capacity, the short-run effect is likely to
be dominated by import demand stimulation.
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Figure 3: USD/EGP Nominal Exchange Rate, Egypt, 20062025Q3 (Quarterly Average)

The boomerang effect, formalised by Farzanegan and Hassan (2016), extends these insights into a
coherent framework specifically applicable to remittance -receiving economies. The central proposition is
that when remittance receipts are consumed rather than invested fi whether due to household
preference, the absence of financial instruments, or the nontradeable nature of available investment
opportunities A they stimulate demand for imported goods and thereby deteriorate the trade balance.
The magnitude of the boomerang effect is thus inversely related to the productive absorption capacity of
the receiving economy, of which financial sector development is the most tractable empirical proxy.
Financial development, measured in this study as domestic credit to the private sector as a share of GDP,
conditions whether remittances are absorbed productively or circulate within consumption circuits. In
Egypt, this measure declined from 49.3 percent of GDP in 2006 to a trough of 22.8 percent in 2019,
recovering only modestly to 27.6 percent by 2024/ a trajectory that reflects chronic crowding out of
private credit by large -scale government borrowing and that situates Egypt firmly among remittance -
receiving economies with limited intermediation capacity. This empirical context directly motivates the
construction of the remittance dfinancial development interaction term (REM x FD) employed in the
present study: a positive and statistically significant coefficient on this term would indicate that financial
development attenuates the boomerang mechanism, while an insignificant or negative coefficient would
suggest that intermediation capacity does not moderate the import -demand channel.
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Source: World Bank, World Development Indicators (FS.AST.PRVT.GD.ZS); authors' calculations.

Figure 4: Financial Development (Domestic Credit to Private Sector, % of GDP), Egypt, 20303

Taken together, these theoretical frameworks generate a coherent and testable set of predictions that
map directly onto the three hypotheses advanced in Section 1. Remittances are expected to exert a
negative effect on the trade balance through the boomerang and Dutch Disease channels, with the
magnitude of this effect conditioned negatively by the level of financial development.
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Empirical literature
Remittances and financial development

The relationship between remittances and financial development has attracted substantial theoretical
and empirical attention, with the dominant strand of literature treating financial sector depth as a
complement to, and amplifier of, the productive uses of remittance inflows. Azizi (2020), in a panel study
covering 102 developing countries over the period 1990 to 2015, finds that remittances exert a positive and
statistically significant effect on financial development indicators including domestic credit and bank
deposits, suggesting that remittance-receiving households generate demand for formal financial services
that deepens the banking sector over time. This complementarity hypothesis is reinforced by Adekunle et
al. (2022), who examine subSaharan African economies and find that the growth -enhancing effect of
remittances is conditional on the level of financial development, with the marginal benefit of remittances
rising significantly in countries with more developed banking sectors.

Hussein, Mohieldin and Rostom (2017) complicate this optimistic picture, documenting that
remittance inflows across MENA have not consistently deepened financial markets because a substantial
share flows through informal channels fi hawala networks and cash couriers fi that bypass the formal
banking system entirely. The parallel market episode of 202262023, during which Egyptian households
routed a substantial share of remittances outside formal banking channels, provides a contemporaneous
illustration of this fragility. Pandikasala, Vyas and Mani (2022) provide evidence from India that the
causality may run in both directions, with financial development itself attracting greater remittance
inflows f a feedback dynamic that underscores the endogeneity concerns motivating the inclusion of the
interaction term in the present study .

Remittances, exchange rate dynamics, and trade balance

The empirically supported view identifies the boomerang mechanism as the dominant channel in
economies characterised by shallow financial systems and consumption-oriented remittance usage.
Farzanegan and Hassan (2016) show for Iran that remittance inflows are associated with a deterioration of
the trade balance through the stimulation of import demand, with the effect intensifying during periods
of real exchange rate appreciation. Critically, their findings suggest the response is asymmetric: the trade
balance deterioration during remittance surges is larger and more persistent than the improvement
observed during equivalent contractions, providing direct empirical motivation for H3 of the present
study. Qutb (2022), examining Egypt directly, finds that remittances are positively associated with import
growth in the long run, providing direct evidence that the boomerang mechanism operates within the
Egyptian context.

Egypt-specific empirical work, while still limited in volume, has begun to establish a country -level
evidence base. Bahloul (2018) documents a longun cointegrating relationship between remittances and
the current account in Egypt, though without isolating the trade balance component or introducing
financial development as a moderating variable. EIMasry (2021) examines the macroeconomic
consequences of remittance volatility in Egypt and finds that sharp contractions have significant
downstream effects on domestic demand and the import bill.

The boomerang effect and the moderating role of financial development

The integration of financial development as a moderating variable within the remittance otrade
balance framework represents the frontier of this literature, and it is here that the present study makes its
primary contribution. The theoretical case for such moderation rests on the established observation that
financial intermediation transforms the use of income: households with access to formal credit, savings
instruments, and investment vehicles are better positioned to translate remittance receipts into durable
capital accumulation rather than immediate consumption expenditure. Conversely, in the absence of
effective intermediation, remittances function as windfall household income, the bulk of which is
consumed, with a significant portion allocated to imported goods.

Adekunle et al. (2022) provide cross-country evidence consistent with this moderation hypothesis,
demonstrating that the growth dividend of remittances is significantly larger in more financially
developed economies, implying a conditional rather than universal relationship between remittance
inflows and their macroeconomic consequences. Hussein et al. (2017) advanced a related argument in the
MENA context, suggesting that financial sector reforms oriented toward improving remittance -receiving
households' access to formal banking could substantially alter the character of inflows. Neither study,
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however, explicitly tests financial development as a moderator of the trade balance effect of remittances,
nor introduces an interaction term permitting direct estimation of the conditional marginal effect # the
methodological innovation that distinguishes the present paper.

For Egypt specifically, Sharaf and Shahen (2022) find that the remittancefinancial development
relationship is nonlinear, with remittances complementing financial development below a remittance -to-
GDP threshold of 7.28 percent but substituting it above that level i a finding that directly motivates the
inclusion of financial development as a conditional moderator in the present study rather than as a simple

additive control.

Research gap

The existing literature leaves three gaps this study addresses. No Egyptspecific study has tested
whether financial sector deepening moderates the remittancedtrade balance relationship using an
asymmetric framework and an explicit interaction term A existing contributions either examine
remittances as a growth determinant or treat financial development and remittances as parallel rather
than interacting regressors. No study incorporates the post-2022 parallel market crisis, the 2024 IMF
Extended Fund Facility, or the record 2025 remittance inflows within a quarterly econometric framework.
And no study has examined whether the ongoing digitalisation of remittance channels @ including
Egypt's InstaPay network and Gulf -corridor fintech platforms i alters the transmission mechanism
between inflows and trade balance outcomes. The present study addresses each of these gaps.

Research methodology
Data and variable construction

The study uses quarterly time series data spanning 2006Q1 to 2025Q3, yielding 79 observations across
exchange rate regime shifts and three IMF programme episodes. Data are sourced from the CBE quarterly
Balance of Payments statistical releases, the Ministry of Planning national accounts, and the World Bank
World Development Indicators. Variable definitions and sources are summarised in Table 1.

The trade balance (TB) and remittances (REM) are expressed as percentages of GDP to control for
Egypt's substantial nominal expansion over the sample. To operationalise the asymmetric framework,
REM is decomposed into positive and negative partial sum series following Shin, Yu and Greenwood -
Nimmo (2014), where REM captures cumulative surges and REM captures cumulative contractions fi
allowing the data to determine whether the trade balance responds differently to rising versus falling
remittance income rather than imposing symmetry as an assumption. Financial development (FD) is
interpolated from annual WDI data to quarterly frequency using a cubic spline. Three structural break
dummies A D2016, D2022, and D20241 are incorporated to prevent regime shifts from biasing the long -
run coefficient estimates.

Table 1: Variable Definitions and Data Sources

Variable Definition Saurce

p2021 Structursl broak qummy, IMF EFE agresment (202401 onward)

Table 1: Variable Definitions and Data Sources

Model specification and estimation strategy

The Nonlinear Autoregressive Distributed Lag (NARDL) model of Shin, Yu and Greenwood -Nimmo
(2014) is estimated. This framework is chosen over symmetric ARDL because H3 cannot be tested within a
linear model, which by construction restricts positive and negative remittance effects to be equal. NARDL
is further preferred over VECM because it accommodates the mixed 1(0)/I(1) integration profile
confirmed by unit root testing without requiring all variables to share the same order of integration. The
estimated error correction model is: i :

@& ATB,_; + 8'AX,_; +7'D, +&,

ATB, =a+plTB,_ +B'X;_, +
i=1 i=0
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Where:

Xi = (REMt*, REMy, FDt, EXR, (REM x FD)) ©
D = (D2016, D2022, D2024) &

The lag order p=2 is selected by the Akaike Information Cri terion. Long -run coefficients are recovered
as /TR. tumasymmetry is tested via a Wald testof H : = .Antegration order is confirmed using
ADF and PP unit root tests applied in levels and first differences. Long -run cointegration is assessed va
the Pesaran, Shin and Smith (2001) bounds test fstatistic against Case 3 critical values with k=6. Model
adequacy is verified through the Breusch-Godfrey, Breusch-Pagan, JarqueBera, and CUSUM tests. All
estimation is conducted in R.

Findings and results
Pre-estimation diagnostics

The ADF and PP unit root tests confirm that all variables are integrated of order one, with no variable
reaching 1(2) (Table 2). Where the two tests conflict at levels, the ADF is adopted as the primary criterion,
as the PP test is known to overreject the unit root null in the presence of structural breaks by
misinterpreting break -induced variance as mean reversion. The bounds Fstatistic of 6.600 clears the one
percent upper critical bound of 4.43 (Table 3), confirming a genuine long-run cointegrating relationship
among all model variables.

Variable ADF (Level) ADF (1st Diff) PP (Level) PP (1st Diff) Order
TB 0.269 0.010%* 0.010%* 0.010%* I(1)
REM 0.045* 0.045% 0.018* 0.010% I(1)
FD 0.511 0.063 0.709 0.027* I(1)
EXR 0.928 0.234 0.984 0.010% I(1)

Note: p-values reported. * p<0.05; ** p<0.01. ADF is the primary criterion; PP reported as robustness check.

Table 2: Unit Root Test Results

F-statistic k 5% 1(0) 5% 1(1) 1% 1(0) 1% I(1)

6.600%+* 6 2.45 3.61 3.15 4.43

Note: #+* p<().01. Critical values from Pesaran, Shin and Smith (2001), Case 3 (unrestricted intercept, no trend), k=6.

Table 3: ARDL Bounds Test for Cointegration
The boomerang effect: remittances and the trade balance

The long-run coefficientonREM i s 17 3. 228 and statistically signific:

4), confirming H1. Every one percentage point increase in remittances as a share of GDP is associated with
a 3.228 percentage point deterioration in the merchandise trade balance inthe long run. At the household
level, Egyptian remittance recipients allocate a substantial share of inflows to imported consumer goods
fi  electronics, vehicles, household appliances fi that the domestic manufacturing base cannot
competitively supply. At the macroeconomic level, remittance surges coincide with episodes of EGP
pressure, as households convert inflows into foreign currency assets or imported durables, amplifying the

import bill at precisely the moment when the current account can least absorb it. The effect materialises

immediately: the short-r un coef fi citeing Todh. GREM( p=0. 0 1-un coéffigibnt e 5) .

OnNREM i s T172.622 but does not reach conventional
contractions do not produce a statistically reliable long-run trade balance improvement fi a result that
foreshadows the asymmetry confirmed formally in Section 4.3.
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The exchange rate finding adds a further layer. The long-run coefficient on EXR is +0.296 (p=0.021),
meaning that EGP depreciation worsens rather than improves the trade balance i inconsistent with the
Marshall-Lerner condition. Egypt's import basket of food, fuel, and consumer durables is relatively price -
inelastic, while the export base is too narrow and insufficie ntly price -responsive to generate compensatory
gains within a quarterly horizon. The three major devaluations of 2016, 2022, and 2024 therefore
compounded rather than corrected the trade imbalance in the near term.

The error correct i d00) indeatesthat 77.4 pedcent af any depiatidh.from long-
run equilibrium is corrected within one quarter fi a fast adjustment by MENA standards. Two structural
features explain this speed: Egypt's extreme import dependency means income shocks transmit almost
immediately into import demand, and the CBE's remittance repatriation policies channel inflows into the
official banking system rapidly, compressing the lag between remittance receipt and macroeconomic

effect.

Variable Coefficient Std. Exrror t-value p-value
REM* —3.228 1.571 —2.055 0.045%*
REM —2.622 1.570 —1.670 0.101
FD —0.543 0.274 —hligi= s, 0.053
EXR 0.296 0.124 2.386 0.021%*
REMxFD 0.087 0.048 1.821 0.074
ECT (p) —0.774 0.193 —4.006 0.000%**

Note: ¥ p<0.05; ¥** p<0.01. Long-run coefficients derived as —Bx/p. ECT error correction term.

Table 4: LongRun Coefficients

Variable Coefficient Std. Error t-value p-value
AREM*t—1 3.034 1.227 2.473 0.017*
AREM 1 1 2.126 1.092 1.947 0.057
AFDt—1 —1.592 0.684 —2.328 0.024%*
A(REM =< FD)t—1 0.087 0.035 2.462 0.017*
D2016 5.548 1.507 3.681 0.00 ] e
D2022 1.358 1.271 1.069 0.290
D2024 —2.424 1.720 —1.409 0.164
R* = 0.634 Adj. R* = 0.491 o= 4,44 5" p = 0.000 n =76

Note: * p=0.05; *** p=0.01. AEXRt—1 anc 1 ATBE—1 omitted (insignificant). Observations: 76 after lag adjustment

Table 5: ShorRun Coefficients and Model Fit

Financial development, asymmetry, and the 2016 turning point

The interaction term REMxFD is positive and significant in the short run (0.087, p=0.017), confirming
that financial depth attenuates the trade balance deterioration associated with remittance surges. When
households have access to domestic savings instruments, a share of inflows is absorbed into the financial
system rather than spent on imports. The long-run interaction coefficient is directionally consistent but
statistically borderline (p=0.074), reflecting the shallow and volatile trajectory of Egypt's financial sector
over the sample fi insufficient variation to identify the long -run channel precisely. H2 is partially
supported.

The Wald test for long-run asymmetry yields F=12.498 (p=0.0008), strongly confirming H3. A one
percentage point remittance surge worsens the trade balance by 3.228 points in the long run, while an
equivalent contraction improves it by only 2.622 points fi a structural gap of 0.6 percentage points of
GDP per cycle. Each boombust cycle leaves the trade balance cumulatively worse. The mechanism is
consumption stickiness: households expand durable imports during surges but do not fully reverse them
during contractions, drawing instead on savings or domestic credit to sustain spending. The policy
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implication is direct: containing the import surge during remittance booms is more effective than
attempting to stimulate the trade balance during contractions.
The 2016 EGP float dummy carriest he | argest coefficient in the model
that the November 2016 exchange rate unification constituted a dominant structural break in Egypt's
trade balance dynamicsfi one that dwarfs the marginal effects of remittances and financial development.
The 2022 and 2024 dummies are insignificant once the 2016 break is controlled for, suggesting that by the
time of subsequent adjustments, importers and financial institutions had partially adapted their
behaviour to a floating -rate environment. All diagnostic tests pass (Table 6), and the CUSUM statistic
remaining within bounds throughout 2006 62025 confirms parameter stability across the full range of
macroeconomic episodes in the sample.

Test Statistic p-value Conclusion
Breusch-Godfrey (order 4) LM =6.703 0.152 No serial correlation [Pass]
Breusch-Pagan BP = 18.223 0.635 No heteroskedasticity [Pass]
Jarque-Bera X2 =1.363 0.506 Residuals normally distributed [Pass]
CUSUM Within bounds — Parameter stability confirmed [Pass]

Note: All tests conducted on model residuals. CUSUM assessed at 5% critical bounds throughout 2006-2025.

Table 6: Diagnostic Test Results

Discussion and conclusions

The NARDL results for 2006Q182025Q3 support all three hypothesesii H1 fully, H2 partially, and
H3 strongly fi and collectively build a coherent and policy -relevant account of how remittances interact
with Egypt's structural trade vulnerabilities.

Egypt's remittances function as an import accelerant rather than a balanceof-payments stabiliser. This
finding aligns with and substantially extends the boomerang effect framework of Farzanegan and Hassan
(2016), demonstrating its persistence across tw decades, different exchange rate regimes, and three IMF
programmes. The long-r un coef fi ci ent of 13.228 is larger i n mag
Qutb (2022) and consistent with the upper range documented by Farzanegan and Hassan (2016) across
MENA economies, suggesting that Egypt's import dependency amplifies the boomerang effect relative to
regional peers. Egypt therefore faces a structural trap: the two most available levers for current account
management A remittance promotion and exchange rate adjustment i both carry perverse short-to-
medium -term trade balance consequences.

Financial development offers a partial exit from this trap. Deeper credit markets redirect remittance
inflows toward domestic savings instruments and away from imported consumption, attenuating the
boomerang effect in the short run. However, the chronic shallowness of Egypt's financial sector i driven
by government borrowing crowding out private credit fi has prevented this channel from maturing into
a robust long-run moderator. Because remittance surges inflict structurally larger and more persistent
trade balance damage than equivalent contractions provide relief, policies that maximise remittance
inflows carry a hidden and non -recoverable trade balance cost. A dimension this study cannot yet fully
capture, but which warrants explicit acknowledgement, is the accelerating digitalisation of Egypt's
remittance infrastructure.

The rollout of InstaPay, the expansion of mobile wallet penetration among remittance -receiving
households, and the growing share of Gulf-corridor transfers routed through licensed fintech platforms
have begun to compress the informality gap that historically limited the financial development dividend
from remittance inflows. If digital channels succeed in routing a larger share of remittances through
formal financial instruments, the moderating role of financial development documented here f currently
constrained and statistically borderline in the long run A may strengthen materially over the coming
years. This represents both a research opportunity and a policy lever: investment in digital financial
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infrastructure is not separable from trade balance management under the current IMF programme, but is
a direct complement to it.

The 2024 IMF programme's emphasis on exchange rate flexibility, fiscal consolidation, and private
sector development addresses several of the structural vulnerabilities identified here A but its
effectiveness will depend on whether fiscal space is directed toward the two conditions this paper
identifies as necessary: deepening financial intermediation and diversifying the export base.

Three policy recommendations follow directly from these findings. First, expanding household access
to formal financial instruments fi postal savings certificates, mobile banking products, and diaspora
bonds fi is a trade balance management instrument, not merely a financial inclusion objective. Second,
macroprudential tools should be calibrated to contain the import surge during remittance booms rather
than attempting to stimulate recovery during contractions, which the data show to be structurally limited.
Third, investment in digital remittance infrastructure A InstaPay, mobile wallets, fintech corridor
platforms fi directly complements both recommendations by routing inflows through formal channels,
reducing the informality gap, and enabling more targeted macroprudential responses.

Limitations and future research

Several limitations of this study should be acknowledged. First, the interpolation of annual financial
development data to quarterly frequency using a cubic spline, while standard in the applied time series
literature, introduces a degree of measurement error into the FD variable that may attenuate the precision
of the long-run interaction coefficient. Future research would benefit from a quarterly FD measure
derived directly from CBE banking sector statistics, which would allow for sharper identification of the
financial development moderation channel.

Second, the trade balance variable captures merchandise trade only, excluding services exportsfi
most significantly Suez Canal revenues and tourism receipts i which constitute a substantial and volatile
component of Egypt's current account. Including services would provide a more complete picture of how
remittances affect Egypt's overall external position.

Third, the NARDL framework does not disaggregate remittances by source country or household
income quintile. Gulf -sourced and European-sourced remittances likely carry different import
propensities, and integrating household survey data with aggregate time series methods would allow
future research to identify these heterogeneous channels more precisely.

Fourth, the sample ends in 2025Q3, capturing only the early phase of the 2024 IMF programme.
Revisiting these estimates with a post-programme sample, once exchange rate unification, fiscal
consolidation, and financial sector reform have matured, would represent a valuable extension of the
current findings.

Fifth, this study models remittances as an aggregate flow without distinguishing between transfers
routed through formal banking channels, digital platforms, and informal networks. As Egypt's digital
payment infrastructure matures A through InstaPay adoption, mobile wallet expansion, and fintech
corridor growth A the behavioural and macroeconomic consequences of remittance inflows are likely to
diverge across these channels. Future research incorporating channelevel remittance data would allow
for sharper identification of whether digital intermediation alters the boomerang mechanism documented
here.

Aut hords Note
This research was conducted independently. The author declares no conflicts of interest.

References

Adekunle, I.A., Adegboyega, S.B., Tella, S.A. and Subair, K., 2022. Remittances and financial development in Africa.
Journal of Public Affairs, 22, e2545.

Azizi, S., 2020. Impacts of remittances on financial development. Journal of Economic Studies, 47(3), pp.467477.

Bahloul, A.Q.M., 2018. The potential impact of the floating exchange rate policy on the Egyptian trade balance,
agricultural trade and food trade. Egyptian Journal of Agricultural Economics, 28(2), pp.1169 -1182.

Bakr, N.M.l., 2026. The impact of financial development, remittances, trade balance on real exchange rate
appreciation: An empirical study in Egypt. Journal of the Faculty of Politics and Economics, 9(29), pp.518534.
Brown, R.L., Durbin, J. and Evans, J.M., 1975. Techniques for testing the constancy of regression relationships over

time. Journal of the Royal Statistical Society: Series B, 37(2), pp.14092.

Conference Proceedings of the Centre for Business & Economic Research, ICRSED26, 1@11 May



The Business and Management Review, Volume 17 Number2 May 2026

Central Bank of Egypt (2026). Remittances from Egyptians Working Abroad Record USD 41.5 Billion During 2025.
[Press Release] Cairo: Central Bank of Egypt, 23 February 2026.

Corden, W.M. and Neary, J.P., 1982.Booming sector and de-industrialisation in a small open economy. The Economic
Journa) 92(368), pp.826848.

EIMasry, N., 2021. The role of exchange rate policy in trade balance adjustment: Investigating the industry -level
bilateral trade between Egypt and Italy. Master's Thesis, The American University in Cairo.

Farzanegan, M.R. and Hassan, S.M., 2016.How does the flow of remittances affect the trade balance of the Middle
East and North Africa? CESifo Working Paper, No. 6172.

Hussein, K., Mohieldin, M. and Rostom, A., 2017. Savings, financial development and economic growth in the Arab
Republic of Egypt revisited. World Bank Policy Research Working Paper, (8020).

International Monetary Fund, 2024. Arab Republic of Egypt: Request for Extended Arrangement Under the Extended
Fund Facility i Press Release and Staff Report. IMF Country Report No. 24/95. Washington, DC: IMF.

Kakhkharov, J. and Rohde, N., 2020. Remittances and financial development in transition economies. Empirical
Economics, 59, pp.731763.

Pandikasala, J., Vyas, I. and Mani, N., 2022. Do financial development drive remittances? Empirical evidence from
India. Journal of Public Affairs, 22, e2269.

Pesaran, M.H., Shin, Y. and Smith, R.J., 2001. Bounds testing approaches to the analysis of level relationships.
Journal of Applied Econometrics, 16(3), pp.289326.

Qutb, R., 2022 Migrants' remittances and economic growth in Egypt: an empirical analysis from 1980 to 2017. Review
of Economics and Political Science, 7(3), pp.154L76.

Sharaf, M.F. and Shahen, A.M., 2022. The threshold impact of remittances on financial development: New evidence
from Egypt. ERF Working Paper, No. 1545.

Shin, Y., Yu, B. and Greenwood -Nimmo, M., 2014. Modelling asymmetric cointegration and dynamic multipliers in a
nonlinear ARDL framework. In: Sickles, R.C. and Horrace, W.C. (eds.) Festschrift in Honor of Peter Schmidt.
New York: Springer, pp.2818314.

World Bank, 2026. World Development Indicators [online]. Washington, DC: World Bank.

Conference Proceedings of the Centre for Business & Economic Research, ICRSED26, 1@11 May



The Business and Management Review, Volume 17 Number2 May 2026

Ethical Al governance in HRM & organisational strategy: D esigning
trustworthy, inclusive, and sustainable digital workplaces

Evangelia Fragouli
Kingston University, London, UK

Keywords
HRM practices, Al, Digitisation, Organisational Strategy

Abstract

This paper explores how ethical Al governance within human resource management can
strengthen organisational strategy in an era of rapid digital transformation. As organisations
increasingly integrate Al into recruitment, performance management, and deaisikimg systems,
concerns arise regarding fairness, transparency, and employee trust. The study employs a qualitative
empirical study to examine how responsible Al practices can be designed and implemented within
HRM. Key findings indicate that ethical Al governance is perceived as essential for enhancing
organisational credibility, supporting fair talent processes, and reducing risks associated with bias and
excessive monitoring. The analysis also shows that HRM plays a strategic role in aligning Al use with
organisational values, shaping capability development, and fostering a culture that balances
technological efficiency with humaentred principles. The paper offers practical guidance for HR
practitioners seeking to implement responsible Al policies that contribute to sustainable organisational
performance.

Introduction

Artificial intelligence (Al) has rapidly evolved into a transformative force reshaping organisational
systems, workflows, and decision-making structures. Within human resource management (HRM), Al
now underpins a wide range of functions, including recruitment, performance appraisal, workforce
planning, and employee engagement. Recent scholarship highlights that Al adoption is no longer a purely
technological decision but a strategic one, with implications for organisational legitimacy, transparency,
and long-term sustainability. Studies show that Al integration can considerably enhance efficiency,
standardisation, and predictive capability in HR processes, particularly in areas such as candidate
screening, performance data analysis, and workforce planning (Venugopala et al., 2024). However, these
potential benefits coexist with significant ethical concernsfi most notably algorithmic bias, opacity in
automated decision-making, and risks associated with pervasive monitoring fi which threaten employee
trust, well -being, and perceptions of fairness.

The literature underscores that ethical Al governance is increasingly viewed as essential for
responsible adoption. Ethical frameworks that incorporate transparency, human oversight, fairness
audits, and explainability mechanisms are commonly proposed as prerequisites for trustworthy Al
systems in HRM (Aderla & Purnachander, 2024). Systematic reviews similarly suggest that although Al
can promote greater objectivity and accessibility, its ability to reinforce existing inequalities through
biased datasets and opaque algorithms remains a major challenge. Addressing these risks requires
governance structures capable of aligning Al deployment with organisational values, legal requirements,
and employee expectations (Naoum et al., 2026).

Recent research also highlights that HRM plays a central strategic role in shaping ethical Al adoption.
Responsible integration is not merely a technical process but a socieorganisational one that involves
developing new HR capabilities, fostering ethical cultures, and ensuring alignment between Al systems
and organisational strategy (Mitra & Taherdoost, 2025). Al governance therefore becomes a strategic HR
lever for shaping inclusive, transparent, and accountable work environments. Studies emphasise that
organisations need hybrid governance models that balance algorithmic precision with human judgment
to avoid negative consequences such as technostress, mistrust, exclusion, and reduced employee
autonomy (Bhasin & Krishna, 2025). Ethical governance also enhances organisational integration and
employee engagement, particularly when Al policies reflect human -centred values and fairness principles
(Peethambaran et al., 2026).

Despite growing academic and practitioner interest, a gap persists in understanding how ethical Al
governance within HRM can be effectively embedded into broader organisational strategy. While existing
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research provides insights into risks, opportunities, and governance frameworks, there is limited
examination of how HRM can strategically lead the development of trustworthy Al -enabled workplaces
that prioritise inclusivity, sustainability, and human dignity. This paper addresses this gap by exploring
the intersection between ethical Al governance and organisational strategy through an HRM lens.

Research Questions

1 How can ethical Al governance within HRM strengthen organisational strategy in the context of
digital transformation?

1 What governance mechanisms and HR practices are most effective in mitigating ethical risksfi such as
bias, opacity, and privacy concernsii associated with Al-enabled HR systems?

1 How can HRM strategically align Al adoption with organisational values to foster trustworthy,
inclusive, and sustainable digital workplaces?

Research Objectives

1 To examine the strategic role of HRM in designing and implementing ethical Al governance
frameworks.

1 To evaluate the organisational risks and ethical challenges arising from Al use in HRM and identify
governance mechanisms that address them.

1 To develop evidence-based guidance for organisations seeking to align Al-enabled HR practices with
long-term sustainability, inclusivity, and organisational values.

Organisational strategy and digital transformation: opportunities, tensions, and impacts

A large and influential strand of research positions digital transformation as a fundamentally
strategic, not merely technological, phenomenon. Ear
business and IT strategy into a single digital business strategy that shapes scope, scale, speed, and sources
of value creation and capture, reframing how firms compete and perform (Bharadwaj, El Sawy, Pavlou, &
Venkatraman, 2013). In parallel, processoriented reviews conceptualise digital transformation as a multi -
stage organisational journey in which digital technologies create disruptions that trigger strategic
responses, structural realignments, and capability building fi yielding both positive and negative
outcomes depending on governance and context (Vial, 2019). Together, these perspectives emphasise that
advantage under digitalisation emerges from managerial choices about where and how to compete, not
from technologies per se.

Strategic lenses help clarify the capability logic underpinning digital transformation. Dynamic
capabilities theory explains how firms sense technological opportunities and threats, seize them through
investments and business model reconfiguration, and transform assets and routines to sustain advantage
(Teece, 2007). Empirical and measurement work further operationalises these sensin@seizingd
transforming capacities as predictors of innovation and business performance, reinforcing their centrality
for digital change (Kump, Engelmann, Kessler, & Schweiger, 2019). Casebased strategy research shows
that organisations able to orchestrate these capabilitiegi by clarifying digital vision, governing portfolios,
and mobilising the organisatonfiar e more | i kely to achieve o0digital n
McAfee, 2014) and to align ongoing transformation with enterprise strategy (Sia, Soh, & Weill, 2016).

A central finding across this literature is that strategy fi rather than discrete technologiesfi drives
digital maturity. Survey evidence from the MIT Sloan/Deloitte programme shows that clear, coherent
digital strategy, coupled with leadership that cultivates risk -taking cultures and capability development,
differentiates digitally maturing firms from laggards (Kane, Palmer, Phillips, Kiron, & Buckley, 2015).
Complementary executive studies translate this into actionable design choices: where to invest, how to
scale, and how to embed skillsfi arguing that digitally maturing firms develop talent pipelines and
governance mechanisms that sustain transformation momentum (Hess, Matt, Benlian, & Wiesbdck, 2016).

The strategy literature is explicit about the tensions and problems that accompany digitalisation. First
ar e structur al and competitive ef fects as product s,
connected. Porter and Heppelmann show how data-rich, connected offerings reconfigure industry
boundaries, alter bargaining power, and shift the basis of rivalry fi forcing managers to revisit positioning,
partnering, and data governance choices (Porter & Heppelmann, 2014; 2015). These changes reverberate
inside the firm: product development, manufacturing, service, and IT functions are redefined, and new
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roles arise to manage data flows and cybersecurity, increasing coordination complexity and the risk of
organisational overload (Porter & Heppelmann, 2015; Westerman et al., 2014).

Second are issues of alignment and execution. Comparative cases indicate that even when a digital
vision exists, incumbents struggle to align legacy architectures, incentives, and cultural norms with new
strategic logics, resulting in partial or stalled transformations (Sia et al., 2016; Hess et al., 2016). Reviews
also caution that digital transformation requires rethinking strategy d&structure dsystems linkages: data
abundance can decouple longassumed, linear ties between strategy, structure, and information design,
creating ambiguity about decision rights and accountability (Bhimani & Willcocks, 2014). This ambiguity
heightens coordination costs and can undermine performance if not counterbalanced by governance that
clarifies responsibilities and metrics (Westerman et al., 2014; Bharadwaj et al., 2013).

Third are capability and culture challenges. Evidence from bank transformation shows that becoming

odigital to the cored6 requires simultaneous investmen
customer journey redesign, and talent systems that scale experimentatiomi essentially building a
026 ,-p@rBod starttup® wi thin an incumbent (Si a, Wei | I, & Xu,

firms that nurture learning cultures and tolerate intelligent risk -taking are more likely to exploit digital
technologies strategically; those that remain technology-centric or risk-averse often confine digital to
isolated pilots, failing to reconfigure business models (Kane et al., 2015; Westerman et al., 2014).

Fourth are governance and portfolio questions. The strategy literature emphasises the need for
mechanisms that integrate exploration and exploitation fi balancing short-term operational wins with
longer-horizon platform and data ecosystem bets (Hess et al., 2016). This is consistent with dynamic
capabilities theory, which highlights managerial orchestration of assets and partners as a microfoundation
of advantage under turbulence (Teece, 2007). In practice, organisations must decide whether to own
platforms or participate in othersd ecosystems, how tc
and how to sequence transformation to avoid change fatigue (Westerman et al., 2014; Porter &
Heppelmann, 2014).

Finally, the literature points to distributive and ethical implications that directly motivate an
HRM -centred analysis. Reviews argue that ethical issue$i bias, privacy, opacity, and surveillance risks fi
should be integrated into strategic information systems research on digital transformation rather than
treated as downstream compliance concerns (Vial, 2019). Strategy reports likewise note that employees
increasingly choose employers based on their digital ambition and values, making trust, transparency,
and capability development strategic levers for attraction and retention (Kane et al., 2015). These themes
connect directly to HR governance of Al and analytics, where choices about data use, algorithmic
oversight, and worker autonomy shape organisational legitimacy and long -term performance.

In summary, the strategic literature converges on three ideas: (1) digital transformation is a strategic
reconfiguration of the firmés | ogic of value creation
et al.,, 2013; Vial, 2019); (2) competitive and organisational impacts hinge on dynamic capabilitiesi
sensing, seizing, and transformingfi and on disciplined governance that aligns culture, architecture, and
portfolios (Teece, 2007; Hess et al., 2016; Westerman et al., 2014); and (3) ethical and human consequences
are not peripheral but constitutive of digitally enabled strategy, with implications for trust, legitimacy,
and the employment relationship (Kane et al., 2015; Vial, 2019). This synthesis sets the stage for the next
subsection, where we integrate these strategy i nsi gh
responsibly.

Al integration in recruitment: efficiency, bias, and organisational implications

Recruitment is one of the earliest HR functions where Al has been widely deployed, particularly
through automated résumé screening, predictive analytics, and algorithmic decision support. Systematic
reviews show that Al -enabled recruitment improves standardisation, consistency, and speed, allowing
organisations to process large applicant pools more efficiently and to reduce human subjectivity in initial
evaluations (Naoum, Szakadati & Balogh, 2026). Evidence from topic-modelling research further
demonstrates that automated candidate screening and interview analytics significantly enhance hiring
efficiency and decision-making accuracy (Venugopala, Madhavana, Prasad & Raman, 2024). However,
these benefits coexist with serious concerns about algorithmic bias. Multiple studies emphasise that Al
recruitment systems may entrench historical inequalities when datasets reflect past discriminatory
patterns, leading to unequal outcomes across demographic groups (Naoum et al., 2026). Ethical analyses
in organisational contexts therefore recommend fairness audits, participatory design, and human
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oversight to mitigate bias and ensure transparent explainability of screening decisions (Aderla &
Purnachander, 2024). Strategic literature also warns that organisations must align recruitment Al with
broader digital transformation goals, ensuring that tools support fi not undermine i employer branding,
workforce diversity, and long -term capability building (Bharadwaj, EI Sawy, Pavlou & Venkatraman,

2013).

Al in performance management: data -driven evaluation, transparency challenges, and employee trust

Al -driven performance management tools enable real-time data capture, predictive performance
scoring, and automated appraisal support. Recent analyses show that Al integration in performance
evaluation enhances objectivity and reduces evaluator inconsistency by drawing on behavioural and
productivity analytics (Venugopala et al., 2024). Yet, employees often perceive these systems as opaque
and intrusive, which undermines trust. Studies highlight that the shift from human judgment to
algorithmic assessment raises concerns about privacy, overmonitoring, and the legitimacy of automated
decisions (Bhasin & Krishna, 2025). Organisational ethics scholarship similarly argues that transparency of
Al logic, explainability of criteria, and clarity about data use are essential for maintaining employee
confidence and fairness perceptions (Peethambaran, Srider & colleagues, 2026). From a strategic
perspective, poorly governed Al appraisal systems can damage psychological contracts, erode employee
engagement, and impede cultural changefi thereby jeopardising broader organisational transformation
efforts (Kane, Palmer, Phillips, Kiron & Buckley, 2015). The literature urges hybrid governance that
balances algorithmic precision with managerial discretion, allowing humans to contextualise data -driven
insights while ensuring accountability.

Algorithmic decision -making in HRM: governance, ethics, and organisational alignment

Beyond recruitment and appraisal, organisations increasingly deploy Al for broader decision
supportfi such as workforce planning, talent allocation, and promotion decisions. A strategic information
systems perspective conceptualises digital transformation as a process in which Al-driven disruptions
necessitate clear governance structures and organisational alignment (Vial, 2019). Governance
frameworks proposed in HRM emphasise transparency, fairness audits, explainability mechanisms, and
employee-centric policies as prerequisites for trustworthy algorithmic decision -making (Aderla &
Purnachander, 2024). Strategic capability frameworks, including dynamic capabilities theory, further
suggest that organisations must develop senséseizedtransform competencies to integrate algorithmic
decision systems effectively and to adapt HR processes to rapidly changing technological conditions
(Teece, 2007). Ethical Al adoption requires alignment with organisational values, legal norms, and societal
expectations. Studies warn that opaque decision systems may amplify accountability gaps and reduce
organisational legitimacy if human oversight is weakened (Naoum et al., 2026). Conversely, ethically
governed Al can enhance strategic decision quality an
performance.

Fairness and inclusion in Al -enabled HR practices

Fairness is a central concern across HR applicati ol
potential: it can increase objectivity and accessibility in HR processes, but it can also reinforce systemic
inequalities if inputs and algorithms replicate biased structures (Naoum et al., 2026). Research on
sustainable HRM similarly shows that Al may support inclusion f for example, through paperless remote
recruitment or accessible interfacedi while simultaneously generating new exclusion risks, such as
technostress or reduced autonomy (Bhasin & Krishna, 2025). Conceptual work on human-centred HR
practices emphasises that fairness must be embedded in both technological design and organisational
culture. Studies grounded in social exchange and stakeholder theories demonstrate that when employees
perceive Al systems as fair and transparent, commitment and engagement increase; when they perceive
them as biased or obscure, distrust and resistance rise sharply (Peethambaran et al., 2026). This literature
underscores that fairness is not solely a technical attribute but an organisational phenomenon shaped by
governance, communication, and participatory processes.

Transparency, explainability, and the ethics of HR analytics
Transparency and explainability are widely identified as critical conditions for ethical Al in HRM.
Reviews suggest that organisations often underestimate the cultural and psychological impact of opaque
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algorithmic systems, which can generate suspicion, fear, or perceived loss of agency among employees
(Bhasin & Krishna, 2025). Strategic HRM research also indicates that transparency influences employee
willingness to engage with Al -enabled systems, affecting data quality, adoption, and behavioural
outcomes (Kane et al., 2015). Ethical frameworks propose clear communication strategies, audit trails,
human review procedures, and published criteria to demystify Al decision -making processes (Aderla &
Purnachander, 2024). The literature repeatedly emphasises that explainability is essential for
accountability A not only to correct errors but also to maintain legitimacy and compliance with regulatory
expectations.

Employee trust, surveillance concerns, and organisational culture

The psychological and cultural consequences of Al-enabled HR systems are highlighted consistently
across recent studies. Employee trust is shaped by perceptions of fairness, transparency, and the degree of
human control over decisions (Peethambaran et al.,, 2026). Research links technostress, excessive
monitoring, and data -driven surveillance to reduced well -being and lowered organisational identification
(Bhasin & Krishna, 2025). Strategic digital transformation scholarship stresses that trust is a foundational
cultural element that enables organisations to embed Al ethically and sustainably. Firms that foster
cultures of learning, empowerment, and participatory governance are better able to integrate Al into
HRM while maintaining psychological safety and engagement (Westerman, Bonnet & McAfee, 2014).
Conversely, environments characterised by fear or low transparency tend to experience resistance,
diminished data quality, and unsuccessful digital initiatives (Kane et al., 2015). This literature
demonstrates that trust is not a by-product but a strategic outcome requiring deliberate design and
ongoing stewardship.

Towards integrated frameworks: Strategic HRM, responsible Al, and sustainable digital workplaces

Across recruitment, performance management, and broader HR decision-making, the literature
converges on the importance of integrating strategic HRM principles with responsible Al governance.
Reviews urge organisations to embed Al systems within coherent digital strategies that balance
technological efficiency with human -centred values (Bharadwaj et al., 2013; Vial, 2019). Observational and
conceptual work further argues that ethical Al governance strengthens organisational legitimacy,
enhances talent processes, promotes inclusion, and contributes to longterm sustainability when overseen
by HRM as a strategic partner (Mitra & Taherdoost, 2025). In sum, the literature suggests that the future of
digital workplaces will depend on hybrid human dalgorithmic governance models that uphold fairness,
transparency, accountability, and employee trust.

Methodology & Limitations

This study adopts a qualitative empirical research design to investigate how ethical Al governance in
HRM is experienced and understood within organisational settings. A qualitative approach is appropriate
because the research questions centre on employeesd,
fairness, transparency, trust, and strategic alignment i all of which are socially constructed,
context-dependent, and best understood through rich, interpretive data rather than quantitative
indicators.

Research design

The study employed semi-structured interviews with HR managers, line managers, and employees
who work with or are affected by Al -enabled HR systems (e.g., automated screening tools, performance
analytics dashboards, and algorithmic decision-s up por t systems) . The interviews
experiences with Al in recruitment, performance management, and decision -making processes, with a
particular focus on perceived fairness, transparency, clarity of data use, opportunities and risks, and the
organisational culture surrounding Al deployment.

Sample and recruitment

A purposive sampling strategy was used to recruit participants with direct, relevant experience of Al -
enabled HR practices. A total of 18 participants were interviewed:

1 6 HR managers involved in implementing or overseeing Al tools;

1 6 line managers who use Al outputs in people management;
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1 6 employees whose careers or daily work were affected by Al-based HR processes.

Participants were drawn from medium -sized and large organisations undergoing some degree of
digital transformation. Recruitment occurred via organisational contacts and professional networks,
ensuring diversity in roles, sectors, and exposure levels.

Data collection

Data were collected through interviews lasting 45 660 minutes, conducted either in person or online. A
semi-structured protocol allowed researchers to explore core concepts while leaving space for participants
to elaborate on experiences and concerns. All interviews were audio-recorded with consent and
transcribed verbatim.

Data analysis

The study followed a thematic analysis approach. First, transcripts were read iteratively to become
familiar wi t h t he dat a. I nitial codes were then
experiences with Al tools. Codes were grouped into broader themes, such as perceived fairness of Al
decisions, transparency and explainability, trust and surveillance concerns, and organisational alignment
and culture. Themes were refined through constant comparison across interviews to identify
convergences, divergences, and patterns.

Rationale and value of the empirical design

This empirical methodology adds value by capturing perspectives that cannot be obtained from
secondary literature alone. It reveals how individuals interpret Al -enabled HR practices in everyday
organisational life and how they make sense of fairness, transparency, and trust in relation to these
technologies. The qualitative approach is particularly well -suited to uncovering latent fears, tacit
knowledge, emotional responses, and unanticipated consequences that may not appear in formal
documentation or policy statements.

gen

By grounding the findings in real experiences, this

to debates on ethical Al governance in HRM. It demonstrates how high -level organisational strategies
translate fi or fail to translate fi into lived realities and offers insight into the conditions under which Al
fosters or undermines legitimacy, inclusion, and employee well -being.

Limitations

This qualitative study has several limitations. The sample size, although appropriate for in -depth
qualitative research, limits generalisability. Participants were selected purposively, meaning their
experiences may not represent all organisational contexts or sectors. Data are based on seleported
perceptions, which may be subject to recall bias or influenced by individual attitudes toward technology.
Additionally, the study draws on organisations already engaging with Al, so it may not reflect contexts
where adoption is minimal or resisted. Despite these limitations, the methodology provides rich,
contextualised insights into how Al -enabled HR practices are experienced, offering a foundation for
future research with larger or mixed -methods designs.

Findings

The thematic analysis of the interview data revealed five core themes illustrating how patrticipants
experienced Al-enabled HRM practices in relation to fairness, transparency, trust, and organisational
strategy. These findings are derived solely from the empirical material collected from HR managers, line
managers, and employees.

Mixed perceptions of fairness in Al -enabled recruitment

Participants widely acknowledged that Al screening tools made recruitment faster and more
consistent. HR managers described reductions in workload and improvements in standardisation when
processing large applicant pools. However, employees and some line managers expressed concerns about
fairness, particularly when they perceived the system as rigid or insensitive to context. Several
participants questioned whether the Al could o0see
candidates might be filtered out without explanation. This tension between efficiency and fairness
emerged across nearly all interviews.
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Transparency gaps reduced trust in Al -based performance management

Across participant groups, transparency was raised as a major issue in Al-driven performance
systems. Employees often reported uncertainty about which data were being collected, how performance
scores were generated, and why certain indicators carried more weight than others. Line managers
echoed these sentiments, noting that they could not always explain Al-generated outputs to their teams.
As a result, a sense of opacity led some employees to mistrust the system and doubt its legitimacy. HR
managers acknowledged that communication around these tools remained underdeveloped, reinforcing
the transparency gap.

Perceived surveillance and data intensity affected employee well -being

A recurring theme across employee interviews was the feeling of increased surveillance. Participants
described discomfort with constant data capture i whether through productivity analytics, behavioural
i ndicator s, or passive monitoring systems. Some
creating anxiety about how minor fluctuations in behaviour might be interpreted. Line managers also
expressed concern that the emphasis on metrics could reduce discretion and relational judgement in
performance dialogues. This perceived intensification of surveillance negatively affected employee well -
being and contributed to scepticism toward Al.

Human oversight was viewed as essential for legitimacy and acceptance

Despite concerns about fairness and surveillance, participants did not reject Al outright. Instead, they
emphasised the importance of maintaining human oversight. Employees stressed that Al
recommendations were acceptable as long as a manager could contextualise, interpret, or override system
out puts. Line managers similarly felt responsibl
did not become sole decisionrmakers. HR managers viewed hybrid models as necessary to maintain legal
defensibility and organisational credibility. This shared preference for human 6Al complementarity
formed one of the strongest areas of agreement across participant groups.

Organisational strategy and culture shaped the acceptance of Al tools

The interviews revealed that employee perceptions of Al were strongly influenced by organisational
communication, leadership signals, and cultural norms. In organisations where leaders articulated a clear
strategic rationale for Al adoption and involved employees in early discussions, participants reported
higher levels of trust and openness. Conversely, in cases where tools were implemented rapidly or
communicated poorly, employees perceived Al as imposed and potentially threatening. This indicates
that the broader organisational environment fi not only the technology itself i plays a decisive role in
shaping experiences of fairness, transparency, and trust.

Discussion

This discussion interprets the interview findings in light of the literature on digital transformation,
strategic HRM, and responsible Al. It addresses the three research questioné strategic contribution,
governance mechanisms, and values alignmenfi and, in doing so, fulfills the three research objectives.

RQ1: How ethical Al governance within HRM strengthens organisational strategy in digital
transformation

The interviews showed that acceptance of Al hinged on human oversight, clear communication, and
culture; when leaders articulated a rationale and invited involvement, trust increased, whereas rushed,
opaque rollouts bred resistance. This pattern aligns with strategy research which frames digital
transformation as a strategic (not purely technical) reconfiguration that fuses business and technology
choices into a single digital business strategy (Bharadwaj, ElI Sawy, Pavlou, & Venkatraman, 2013).
Reviews emphasise that transformation is a multi -stage journey of disruption, response, realignment, and
capability development; outcomes depend on governance and context rather than tools alone (Vial, 2019).

Dynamic capabilities i sensing, seizing, and transformingfi explain why firms that embed ethical Al
governance into HR decision-making create strategic advantage: they scan for ethical risks and regulatory
shifts (sensing), invest in explainable and auditable systems (seizing), and reconfigure roles, policies, and
skills to sustain legitimacy and performance (transforming) (Teece, 2007). Empirically and in executive
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studies, digitally maturing firms succeed by coupling a clear digital strategy with leadership that
cultivates learning and prudent risk -taking cultures fi conditions the participants associated with greater
trust and adoption (Kane, Palmer, Phillips, Kiron, & Buckley, 2015; Westerman, Bonnet, & McAfee, 2014).
I n banking, for i nstance, becoming odigital to the c¢
enterprise-wide mobilisation i echoing the theme that legitimacy rests on visible human stewardship and
transparent rationale (Sia, Soh, & Weill, 2016).

Implications for strategy: HR -led ethical Al governance strengthens organisational strategy by (a)
improving talent attraction and retention through trust and legitimacy, (b) reducing transformation risk
via disciplined oversight and communication, and (c) enabling scalable, compliant data -driven HR
practices that support enterprise goals (Bharadwaj etal., 2013; Vial, 2019; Kane eal., 2015). This addresses
Objective 1 (examining HRM & strategic role) by showing HR& stewardship of ethics, culture, and
capability building as a strategic lever.

RQ2: Which governance mechanisms and HR practices mitiga te ethical risks (bias, opacity, privacy) in
Al -enabled HR systems?

The data surfaced recurring concerns about fairness in recruitment, opacity in performance scores,
and surveillance anxiety. The literature converges on concrete mitigations:

Fairness and bi as mitigati on. Systematic revi ews
standardise and speed decisions, yet reproduce inequalities when training data and modelling choices
reflect past discrimination; recommended mitigations include pre -deployment dataset audits,
disparate-impact testing, ongoing model monitoring, and human -in-the-loop decision points (Naoum,
Szakad8ti, & Bal ogh, 2026; Aderla & Purnachander, 202
review is consistent with these hybrid models.

Transparency and explainability. Employee acceptance rises when criteria, data sources, and model
rationales are communicated in accessible language and when managers can explain outputs; blackbox
systems erode trust and quality of engagement (Peesthambaran, Srider, & colleagues, 2026; Kane edl.,
2015). Participants explicitly called out the need to understand what data are collected and how scores are
produced.

Privacy and proportionality. Performance analytics should follow purpose limitation and data
minimisation; over -monitoring and opaque passive capture produce technostress and lower identification
(Bhasin & Krishna, 2025).

Portfolio and accountability. Governance must clarify decision rights, roles (model owner, HR
analytics lead, ethics reviewer), escalation channels, audit cadence, and criteria for pausing/rolling back
modelsfi treating algorithmic HR decisions as high -stakes portfolio assets requiring structured oversight
(Hess, Matt, Benlian, & Wiesbdck, 2016; Vial, 2019).

Data and ecosystem choices. Smart, connected, dataich systems expand boundaries and heighten
strategic choices about data governance, security, and partnerships; firms must define what data they
collect, how it is secured, and who has access, or risk legitimacy loss (Porter & Heppelmann, 2014; 2015).

With recruitment specifically, evidence shows efficiency gains but persistent fairness risk,
underscoring the case for participatory design, candidate -facing explanations, and recourse mechanisms
alongside manager override controls (Naoum et al., 2026; Venugopala, Madhavana, Prasad, & Raman,
2024). With performance management, transparency of indicators and weightings, clear purpose
boundaries, and human review of consequential outcomes speak directly to the legitimacy gaps the
interviewees reported (Bhasin & Krishna, 2025; Peethambaran etal., 2026).

This answers RQ2 and meets Objective 2 by specifying mechanisms (audits, explainability, human
oversight, privacy safeguards, and portfolio accountability) that target bias, opacity, and privacy risk.

RQ3: How HRM aligns Al adoption with organisational values to foster trustworthy, inclusive, and
sustainable digital workplaces

The interviews revealed that perceived alignment fi between stated values and Al practicesi shaped
trust. The literature similarly argues that success depends on embedding Al within coherent digital
strategies and human-centred values: digital maturity arises when organisations link technology choices
to purpose, people, and culture rather than isolated to ols (Bharadwaj etal., 2013; Vial, 2019).

Inclusion and equity. Reviews on Al and DEI in HRM recommend treating fairness as an
organisational property: design choices, communication, and participatory processes influence whether
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employees perceive Al as ejuitable; ongoing bias mitigation and employee voice are central to inclusion
(Naoum et al., 2026; Peethambaran ea | . , 2026) . Participantsd concern
reinforces the need to preserve contextual human judgement and provide candidate/employee recourse.

Trust and sustainability. Strategy research links trust-centric cultures to digital maturity and
sustained performance; employees prefer employers committed to digital progress with clear values and
upskilling pathways fi conditions associated with retention and engagement (Kane etal., 2015; Westerman
etal., 2014). Conversely, culturedtechnology misalignment increases resistance and stalls change, a
dynamic the interviewees described when rollouts were rushed or communicated poorly.

Practical alignment model. To operationalise values alignment, HR can implement a five -step cycle:
(1) articulate values-linked Al use -cases and red lines; (2) cedesign with employees and managers to
surface contextual risks; (3) establish transparency artefacts (plairlanguage summaries, feature rationales,
recourse channels); (4) run fairness and privacy reviews pre- and post-deployment with defined
human-in-the-loop checkpoints; (5) publish adoption and impact metrics tied to inclusion and well -being
(Naoum et al., 2026; Bhasin & Krishna, 2025; Kane edl., 2015). This answers RQ3 and fulfills Objective 3
by translating values alignment into actionable guidance aimed at trustworthy, inclusive, and sustainable
workplaces.

Integration back to empirical themes

Each discussion strand above ties directly to the five interview themes: mixed fairness perceptions
(recruitment), transparency gaps (performance), surveillance concerns (well-being), the centrality of
human oversight, and the decisive role of leadership communication and culture. The scholarly sources
corroborate participantsod experiences and convert
recommendations.

Actionable guidance mapped to the objectives

Objective 1 (strategic role of HRM). Position HR as the steward of ethical Al capabilities: lead
enterprise sensing of ethical/regulatory shifts, chair cross -functional Al governance forums, and embed
learning cultures and upskilling tied to digital strategy (Bharadwaj et al., 2013; Sia e#l., 2016).

Objective 2 (evaluate risks and mechanisms). Institutionalise an HR Al control framework: bias audits
and disparate-impact testing; explainability standards and manager -readiness to interpret outputs;
privacy -by-design with data minimisation and purpose limitation; human -in-the-loop sign-offs for
high-stakes decisions; postdeployment monitoring and an incident response path (Naoum et al., 2026;
Aderla & Purnachander, 2024; Hess etal., 2016).

Objective 3 (evidencebased guidance for sustainable performance). Define valuesto-metrics
alignment: translate inclusion, transparency, and well -being into dashboard indicators (e.g., explanation
coverage, recourse utilisation, monitored disparate impact, training completion, perceived fairness/trust
pulse scores), and tie them to portfolio decisions about scaling or pausing models (Peethambaran etal.
2026;, Kane egl., 2015; Vial, 2019).

Limitations and future research

While the discussion integrates qualitative findings with established frameworks, transferability may
vary across sectors and jurisdictions. Future work could compare sectors, test the proposed governance
metrics quantitatively, and examine long -term effects of human-in-the-loop designs on inclusion and
engagement.

Conclusion

This study examined how employees, line managers, and HR professionals experience Alenabled
HRM practices and how these perceptions relate to fairness, transparency, and trust. The empirical
insights indicate that while Al can streamline recruitment and support performance evaluation, its ethical
and strategic value depends on how it is implemented and communicated. Concerns about opacity, bias,
and surveillance arise not solely from the technology but from organisational choices surrounding design,
governance, and communication.

Human oversight, transparent processes, and alignment with organisational values emerged as core
conditions for building trustworthy Al -enabled workplaces. These findings underscore that ethical Al
governance is central to organisational strategy and to sustaining legitimacy, employee engagement, and
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well -being in digital transformations. Future research may deepen understanding through larger samples,
comparative studies across sectors, or mixedmethod approaches examining long-term impacts.
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Abstract

Gamification in human resource management (HRM) is emerging as a valuable tool for
enhancing performance and engagement among educators in Egypt's education sector. By applying
game design elements within HRM systéimsuch as points, leaderboards, badges, and refivards
educational institutions can create a more dynamic and motivating work environment. A survey
involving 151 HR professionals will explore the integration of gamification in key HR functions and
assess its perceived impact on employee performance. Preliminary findings indicate a significant
positive effect of gamification on employee outcomes, though there are challenges to implementation,
including alignment with organizational culture and issues of fairness and engagement. The study
aims to provide practical insights for designing effective gamification strategies in HRM within
Egyptian educational settings.

Introduction

The workforce is the crucial asset of any organization (Alshammari, 2020). For organizational goals to
be achieved and to maintain long-term success, organizations should prioritize having the right
employees that perfectly fit in with the right job at the right time. Therefore, adopting HRM is necessary,
since it results in maximizing employeesd performance
there is a relationship between HR practices and empl ¢
to prioritizing enhancing the performance of employees by applying specific core practices, for instance,
recruitment and selection, compensation and rewards, performance appraisal, training and development
and employeesd empower ment t hat |l eads to achieving o
2019). Organizations should consider increasing the effect of HR functions to maintain and grow
organizational competitive advantage and work with more skilled and talented workforces. Along with
policy making and control activities, HRM plays a ren
performance, but also their motivation and loyalty by creating positive competitive environment within
and between teams which achieves both short and longterm goals (Vardarlier, 2021). Boosting
empl oyeesd performance has been challenging. Thus, HR
solve this issue (Girdauskiene, Ausrine Ciplyte and Navickas, 2022). Due to the emergence of technology,
the adoption of gamification into different sectors has been remarkable (Christopoulos and Mystakidis,
2023) . Li kewi se, therebs a progressive increase in us
efficiency. It is necessary for HR professionals to understand gamification capabilities and how they can
reshape the workplace (Narang, Bhardwaj and Srivastava, 2022). Especially, when it is being adopted in
the education sector in Egypt. The integration of gamification into HR practices has been gaining traction

in Egyptds education sector, where attracting and re
improving educational quality and achieve educational institutional goals. Gamification suggests

promi sing solutions t o i mprove e mp | o ypaseds @&chniques; f or mar
educational institutions will likely alter routine tasks into more entertaining, motivating and meaningful
experiences, resulting in boosting employeesd perform

experience i n Egypt-Heawy and Abdelarizo2022s ect or ( E|I
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Problem Statement

Maintaining employee engagement and performance in Egypt's education sector is challenging,
necessitating beyond traditional HRM practices (Ergle and Ludviga, 2018). The implementation of
technology and digital techniques can enhance productivity (Polyanska, 2022). By applying game design
techniques to HR processes can improve employee potential and streamline operations, from hiring to
service delivery (Vardarlier, 2021; Mohanty and Christopher, 2024). Though gamification offers
advantages in various dimensions, it also introduces potential negative effects, such as stress and
subjective issues that warrant attention (Hammedi et al., 2021).
Research Significance

Gamification is regarded as an effective strategy to enhance HR practices by influencing employee
behavior and improving performance. This transformative approach fosters an interactive work
environment and incorporates elements like rewards, leaderboards, and quizzes to enhance HRM
practices. It aims to promote continuous learning, teamwork, and a positive workplace culture, thereby
boosting productivity, especially in Egypt's education sector. The study will offer a detailed examination
of leveraging gamification in HRM, its impact on employees' motivation and performance, and provide
recommendations for selecting suitable gamification techniques to meet organizational goals.
Research Aim

The research aims to investigate the adoption of gamification techniques and their integration into
core HR functions. It explores effective methods for utilizing various gamification strategies to enhance
empl oyeesd (Educators) perf ormance and engagement, i
culture of continuous growth and development in Egypt's education sector.

Research Objectives

A To investigate how gamification could help in reshaping the business environment within educational
institutions, as to boost employeesd productivity a
satisfaction and motivation.
To discover the way gamification techniques are integrated with various HRM roles in order to
enhance employeesd performance and attain institutio
To determine the main challenges that the education sector in Egypt faces and gamification role to
tackle these challenges.
To identify and evalwuate the most effective gamif
performance, measure programme success, maximize efficacy, and further develop programs that are
based on feedback within the educational institution in Egypt.

Research Questions

A How will gami ficati on potentially reshape t he wWor
performance and their experience?

A what i s the gamification rol e in di fferent HRM f u

institutional performance in Egyptds education secto

ﬁ How can gamification tackle the main challenges faced in the education sector in Egypt?

Wh a't are the best gami fication techniques that ai
engagement , and measuring the success || evel and em
sector?

Research Hypothesis

H1: Gami fication positively impacts the work environn
experience in Egyptds education sector.

H2: There i s a positive relationship bet ween i nteg
performance and engagement.

H3: The challenges in Egyptés education sector strongl

H4: A positive relationship is shown between integrating gamification elements and HRM functions.
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Literature review

Gamification
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performance
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HRfunctions
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Themes Related to Gamification and Its Impact on Reshaping the Work Environment

Gamification is increasingly popular in contemporary business, leveraging game design mechanics to
fulfill human desires for socializing, self -expression, competition, and learning (Lawanda, Mohile and
Sagarika Datta, 2018; Korn and Schmidt, 2015). While both games and gamification might seem similar,
they fundamentally differ since games operate within a closed system with specific rules and outcomes,
while gamification incorporates gaming techniques to enhance workplace routines and achieve
organi zational goals through a more engaging and
that Gamification is frequently implemented in areas like employee performance, personal development,
and customer development, with applicability extending to education, retail, consumer goods, and
information technology ( Ergle and Ludviga, 2018; Koivisto & Hamari, 2019). It experiences cycles of
success and failure akin to other emerging technological trends. Organizations utilizing gamification
reports improved employee morale and enhanced performance. Additionally, it serves as a problem -
solving tool in workplaces, helping to create a relaxed environment that facilitates smoother business
processes and reduces pressure in finding solutions (Hussain et al., 2018). Likewise, Gamification theory
indicates that various workplace environments can be made more engaging by altering their structure
(Fischer, 2017). Organizations can leverage gamification to enhance employee engagement and drive
desirable behavioral changes, particularly in motivating knowledge contributions. This approach creates a
unique atmosphere characterized by game narratives, ongoing reflection, teamwork, challenges,
competitiveness, and rewards. In an educational context, gamification significantly enhances interest,
creativity, autonomy, participation, dialogue, and problem -solving (Pereira et al., 2018).

Additionally, Gamification positively influences employee motivation, which is crucial for
performance and retention (Ratushniak, 2021). The concept of motivation is characterized by an
individual's energy to perform tasks or engage in specific behaviors, which can be categorized into
intrinsic and extrinsic motivation. Intrinsic motivation is driven by personal development and a genuine
interest in activities, whereas extrinsic motivation is often linked to achieving external rewards or
desirable outcomes. Implementing gamification can positively influence motivation levels, thereby
enhancing employee performance and relationships. Gamification serves as a dual avenue for
motivational influence in organizational contexts by offering both extrinsic rewards and fulfilling intrinsic
desires, such as a tendency to succeed. The prevalence of gamified software and applications is rapidly
increasing across various organizational settings. Notably, gamification has proven effective in motivating
employees by granting them access to visible and immediate performance feedback, as well as
transforming work tasks into more enjoyable and meaningful experiences (Hammedi et al., 2021). These
augmentations are designed to create a more engaging work environment, which in turn enhances
performance, morale, and employees' commitment to the organization. The cohesive bonding fostered by
this new business environment is expected to lead to advanced business development, increasing both
profitability and productivity (Hamari, 2017). However, while perspectives on gamification's
implementation tend to be optimistic, there are claims that some organizations may experience failure in
adopting gamification due to a lack of comprehensive understanding of effective design practices
(Wunderlich, 2020). It is crucial to acknowledge potential risks and negative effects linked to gamification
technigues in management, such as increased stress, diminished employee weklbeing, and
disengagement. Prioritizing employee mental health and well -being is vital, as these factors significantly
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influence productivity, engagement, morale, and job satisfaction (Almeida, Kalinowski, and Feij o, 2021;
Hammedi et al., 2021). Effective management, along with the strategic integration of gamification into

HRM, is essential for enhancing employee performance, engagement, and overall work experience,
ultimately contributing to the achievement of organizational objectives and goals.

Themes Related to Gamification in Human Resource Management (HRM)

Due to technological advancements, various sectors are undergoing continuous shifts in their
employee management, work processes, and performance metrics. There is a marked trend towards
digitalization of tasks and processes, compelling contemporary employees to enhance their digital
proficiency and seek digital systems in the workplace (Ikhide, Timur, and Ogunmokun, 2023).

Additionally, the evolution of core HR activities has seen these functions rising to a more strategic
level (Posthumus, Santora, and Bozer, 2017). There is a discernible link between HR practices and
employee performance, leading HR professionals to prioritize the enhancement of employee performance
through innovative strategies and techniques, ultimately aimed at achieving organizational goals (Mira,
Choong, and Thim, 2019). New trends in HRM highlight the integration of gamification as a strategy to
address employee dissatisfaction with traditional HR practices while fostering engagement (Santos,
Trevisan and Veloso, 2021). Gamification techniques, such as rewards, scores, and leaderboards,
transform mundane HR activities into enjoyable experiences, promoting improved interaction and
productivity. This approach empowers HR professionals to enhance their value contribution across
various HR functions, including recruitment, onboarding, training, employee retention, and performance
appraisal (Polyanska, 2022; Simpson and Jenkins, 2015).

Numerous organizations strive to hire talented employees but often lack effective recruitment and
selection processes. Incorporating gamification elements like quests and challenges can help attract and
identify potential employees, as it enhances interest in the organization and influences applicants to apply
and accept job offers (Simpson and Jenkins, 2015; Georgiou et.al., 2019; Palmquist, 2023). Utilizing
gamification in the selection process enhances organizational attractiveness by streamlining candidate
evaluation and fostering engagement. Game-like assessments and virtual scenarios enable more accurate
identification of applicants' interpersonal skills and problem -solving abilities. This modern approach not
only accelerates the elimination of unsuitable candidates but also positively shapes the organization's
image, which significantly influences employee commitment and retention over time (Joy and Assistant,
2017; Karadakov and Gjorgjievski, 2022). Furthermore, using gamification in the onboarding process
enhances hiring efficiency and employee engagement. It aids new employees in adapting to the
organization by fostering motivation to learn, connecting with the environment, and feeling valued.
Gamification also improves onboarding experience with rules, challenges, and feedback, leading to faster
integration with colleagues (Vardarlier, 2021; Palmquist, 2023).

In the context of training and development, gamification is increasingly employed to demonstrate
individual potential by imparting valuable knowledge and skills applicable to business settings. It also
serves as a method for shortterm assimilation, refreshing knowledge, skills, and attitudes pertinent to
specific tasks in the workplace (Santos, 2021). Establishing effective training programs requires a clear
understanding of their goals and purposes, which involves identifying existing performance, knowledge,
or skills gaps. After determining training needs, it is crucial to consult training research literature and best
practices to design the program effectively. Incorporating gamification in the training design is essential,
it involves using game -like elements to enhance learner engagement and motivation, fostering progress
towards objectives. Additionally, evaluating the effectiveness of gamification in fulfilling training needs
through data collection is necessary (Armstrong and Landers, 2018). With rapid technological
advancement s, HRM must ensure employeesd competencies
Khan, and Manisha, 2022). The ultimate goal of gamification is to motivate learners, thereby improving
their interaction with training tasks (Kapp, Blair, & Mesch, 2014). According to various studies,
gamification techniques are more effective than traditional training methods in institutional and
organizational settings, enhancing knowledge retention among employees (Brull et al., 2017).

Gamification -based training programs aligned with strategic objectives aim to achieve organizational
goals (Sclobel et al., 2020). Research indicates that these programs, featuring elements like points, badges,
and leaderboards, create a unique learning ecosystem (Kulkarni, 2022). Additionally, they facilitate
learning and development, aiding employees in mastering skills while shifting away from conventional
knowledge constraints (Vardarlier, 2021). Nonetheless, the implementation of gamification is sometimes

Conference Proceedings of the Centre for Business & Economic Research, ICRSED26, 1@11 May



The Business and Management Review, Volume 17 Number2 May 2026

hindered by a fear of uncertainty (Magioli Sereno and Ang, 2024). Utilizing appropriate gamification
elements in training can foster positive reinforcement among employees (Abuladze, 2023). Gamification
has the potential to transform the performance appraisal process, enhancing employee engagement,
effectiveness, and motivation. Despite potential challenges, the benefits include increased motivation,
better knowledge retention, and improved employee -manager dynamics. By integrating gamification,
organizations can cultivate a more productive and engaged workforce, leading to improved business
outcomes and a positive workplace culture. The concept of levels in gamification provides employees
with crucial feedback regarding their progress and performance, helping them identify their strengths
and weaknesses (John, 2023; Uddin and Das, 2023; Abuladze, 2023). Finally, Gamification enhances
employee retention by promoting engagement in meaningful activities and facilitating skill progression,
with performance -based rewards (Nivedhan and Priyadarshini, 2018; Simpson and Jenkins, 2015). While
some studies suggest that it may reduce employee energy, it generally contributes positively to employee
satisfaction, flexibility, and creativity (Karadakov and Gjorgjievski, 2022).

Themes Related to The Education Sector in Egypt

The education sector is crucial for individual and societal development, significantly influencing
social and economic progress (World Bank, 2024). Ensuring continuous support and investment for
employees and teaching staff is vital (Siemon and Eckardt, 2017). In Egypt, the sector grapples with
several challenges, including a shortage of skilled educators, a stressful work environment, and low
salaries, leading to job dissatisfaction, retention issues, and decreased motivation (Azzam, 2023; Daher
and Hegazy, 2022). The hiring freeze exacerbates recruitment difficulties, while uneven educator
distribution across specializations and inadequate professional development further compromise
education quality. Additionally, existing inclusive education practices for training educators lack
effectiveness, with only 37,400 out of the total educators receiving sufficient training. Despite these issues,
opportunities for positive reform within Egypt's education sector align with the government's vision,
highlighting the potential for enhancement and growth. Implementing reforms in Egypt's education
sector involves several key strategies: developing comprehensive professional development frameworks,
adopting new technologies, and creating a performance-based reward and promotion system alongside
increased investment in teacher training. These initiatives are aimed at enhancing employee performance
and retaining qualified instructors, which ultimately impacts the overall effectiveness of the education
system (Daher and Hegazy, 2022; Nour, Sallam and Tallat, 2018; UNESCO, 2021). These changes aim to
address longstanding challenges, improve teaching quality through revised evaluation systems, and
support educators' professional personal development rather than penalizing them (Marey et al., 2020).

The Relationship Between Themes

It is recognized that educators significantly impact student outcomes, necessitating an evaluation of
their work environment to ensure it is engaging and motivating. Concerns have arisen due to high
turnover rates and a shortage of qualified educators (Toropova, Myrberg, and Johansson, 2021).
Addressing these issues calls for HR professionals to grasp contemporary HR practices and adopt new
strategies to enhance the organizational environment and improve employee performance, thereby
raising educational quality and meeting institutional goals (Rasheed et al., 2016). Furthermore, technology
has transformed the educational landscape, facilitated knowledge transfer and enriched the teaching and
learning processes (Raja and Nagasubramani, 2018). Technological advancements have led to the
implementation of modern HR techniques aimed at achieving these educational goals. Gamification, in
particular, has emerged as a key strategy within the education sector by fostering employee engagement,
which positively influences outcomes in education and enhances overall employee performance and
experience (Kulkarni, 2022; Siemon and Eckardt, 2017; Yildiz, Topcu, and Kaymakci, 2021). Gamification
has been identified as a beneficial strategy in enhancing leadership qualities, reducing stress, increasing
productivity, and improving knowledge retention among educators, thereby contributing positively to
educational institutions (Saranya, 2021). Its implementation requires alignment with clear learning
objectives and the provision of meaningful feedback on employees' progress (Lopes, Azevedo, and Torres,
2017). In Egypt, the education sector has witnessed a rapid adoption of gamification, particularly in well -
managed institutions with significant financial resources focused on development. This approach is
instrumental in transforming the work environment and integrating with HRM, thereby improving HR
practices. Gamification also fosters employee engagement, motivation, and productivity, making it a
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promising solution for educational institutions navigating the digital age and responding to the evolving
demands of their workforce (Hafez et al., 2023; Kamal and Sama, 2023).

Theories and Models That Support Gamification

Self-Determination Theory (SDT) is a key motivational framework that underpins gamification
strategies by distinguishing between intrinsic and extrinsic motivation influenced by various incentives.
The theory focuses on supporting innate psychological needs such as competence, relatedness, and
autonomy, along with inherent growth tendencies. Intrinsic motivation arises from engaging in activities
for their inherent satisfaction, while extrinsic motivation pertains to actions aimed at achieving an external
outcome. Effective gamification is posited to enhance both forms of motivation during challenging tasks
(Hammerschall, 2019; Kam and Umar, 2018). Recent studies indicate a growing interest in applying SDT
to gamification techniques across multiple domains, reinforcing the theory's role in boosting motivation
through gamification while fostering both intrinsic and extrinsic motivation (Ryan and Deci, 2020).
Cognitive Evaluation Theory (CET), a subset of SelfDetermination Theory (SDT), posits that
interpersonal events supporting autonomy, relatedness, and competence can enhance intrinsic
motivation, crucial for cognitive, social, and psychological development (Kam and Umar, 2018).
Competence is vital for task performance under intrinsic motivation (Hammerschall, 2019). Gamification
employs Flow

Theory, which emphasizes the balance between task challenges and individual capabilities, to boost
engagement by catering to diverse skill levels (Vann and Tawfik, 2020). Another theory discussed is the
Technology Acceptance Model (TAM), which addresses challenges that emerge with the adoption of new
educational technology. Research indicates that gamification influences the acceptance of these
technologies, leading to the use of TAM to assess employee acceptance levels of gamification (Abou
Kamar et al., 2024; Vanduhe, Nat and Hasan, 2020).

Literature Gap

Through the lens of this research study, it is underpinned that there are remarkable gaps which
require further exploration. As regards the potential negative impact, the long -term consequences and
also the ethical implications associated with adopting gamification strategy in HRM. However, 19 this
research encompasses identifiable key areas, such a
engagement, performance, motivation as well as its integration with multiple HRM function, which will
result in affecting the educational institution image. Conversely, it is shown that there is a lack of research
which addresses the undesirable consequences of gamification, for instance, stress, privacy breaches,
cheating and also the subjective perception comes fro
there are very few literatures that highlights how gamification in HRM is being implemented for the
employees/educators in the education sector in Egypt. These gaps need to be investigated to provide a
deeper comprehension of and better implication for ga
performance, but also their well -being. By discovering these areas and potentially addressing these
challenges, it will pave the way for more effective at the same time entertaining work environment in the
education sector in Egypt.

Methodology
As for building a research methodol ogy, there is
proposed by Saunders which provides a precise description of the major stages that will be achieved for
the purpose of formulating an effective methodology (Mardiana. 2020). It starts with the description of the
main philosophy, then choosing an approach depending on the philosophy. Afterwards, method
definition, strategies and a time horizon will be selected. Accordingly, the research design along with the
major techniques and procedures of data collection and analysis will be formulated (Melnikovas, 2018).
The choice of methodology relies on the hypothesis, research questions and objectives. By addressing the
research questions, the success of the methodology will be achieved. Most importantly, the questions
should be valid and reliant on empirical research (Saldanha and O'Brien, 2014). This study is based on
primary research that adopts a quantitative strategy by conducting an online survey, in order to ensure
credibility and facilities accessibility of gathering
sector. It is an approach where researchers start with a general area and then narrow it down to a specific
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area to be addressed (Choy, 2014). It will help HR professionals to make datadriven decisions about how
gami fication strategies wild/l be i mplemented to boost ¢
Moreover, this approach will provide evidence of how effective gamification in HRM is, which is
important to justify investment and refining practices for employees in the education sector in Egypt
(Mohanty and Christopher, 2024). Quantitative methods refer to standardized questionnaires, which will
be administered to specific individuals through different sampling forms. It has the aim of investigating a
specific idea through the usage of a determined scale that generates numerical values and helps in
establishing correlations between variables, which will allow researchers to validate original findings.
Regarding the sampling technique, probability sampling will be chosen. This technique is characterized
by omitting the chance of having systematic errors as well as sampling biases. Moreover, it eases the
possibility of generating findings that are statistically significant and representative of the whole
population at a relatively low cost (Saunders et al.,, 2019, p.273 & p.430; Etikan and Bala, 2017). Data
collection is the next step, which will record carefully and verify information. Data is collected from 151
HR professionals through online questionnaires, that will be analyzed using descriptive and regression
analysis with the help of charts and SPSS, which determine the level of agreeability of participants as well
as the relationship between variables to achieve the main objectives of the study. Finally, analyzing,
evaluating and interpreting the data will be conducted. In order to draw a theory, it is important to look at
the analyzed data by using background knowledge which is related to the research topic and questions
(Choy, 2014; Davidaviciene, 2018).

Analysis and Discussion

The educational institutions in Egypt that do not implement gamification technique in HR practices,
face challenges to retain high performing employees/educators as a result of several key factors. Based on
the results, 42.4% are neutral and 35.8% disagreed that there are incentives to retain high potential
educators/employees. Low salaries are one of the major factors that force many educators to seek
additional income through private tutoring. Moreover, there are limited professional development
opportunities as well as a lack of clear career progression paths that contribute to stagnation (Azzam,

2023; Daher and Hegazy, 2022; Marey et al., 2020). Regarding educational institutions that adopt

gami fication strategi es i n HRM, positive out comes a
performance, experience and retention in the workplace. It is shown that the majority of responses are

neutral of 34.4%, and 33.1% disagreed that they struggle to retain high potential employees. Nivedhan

and Priyadarshini (2018) ; Si mpson and Jenkins (2015)
retention that can be done through increasing encouragement and engagement in tasks that are

meaningful, which result in the development of their knowledge and skills.

51% Agreed and 47.7% strongly agreed that gamification has impacted the work environment
positively in Egyptods education sector. Karadakov and
that has the potential to cultivate motivated, engaged and high -performing employees, which stands to
position educational institutions towards success and in a competitive landscape. It is agreed by 51% of
the respondents that gamification creates a dynamic and interactive work culture, which matches
organizational goals along with employees® motivation
increased satisfaction. By amalgamating gamelike elements, such as points, leaderboards, badges and
various gamification elements into the work processes, it transforms performing tasks into both
meaningful and enjoyable as well as fosters team collaboration, engagement and motivation. Moreover, it
encourages collaborative work environment where team members have the comfort to share their ideas,
break down barriers and strengthen bonds. This approach promotes intrinsic motivation, which is one of
the main aspects for job satisfaction, since it encourages employees to perform activities for their personal
satisfaction, natural desire for recognition and inherent enjoyment (Hammedi et al., 2021). However, 57%
believe that gamification is accompanied with undesirable consequences. Since, employees may feel
pressured to conform to peers and also favoritism might be noticed when 63 certain employees are
regularly rewarded, which leads to increasing the perception of unfairness (Almeida, Kalinowski and
Feijo, 2021).

As for aligning gamification with the educational institutions in Egypt objectives, it is shown that
57.6%, agreed and 35.8% strongly agreed with this. It is crucial to consider that the effectiveness of
gamification relies on its implementation, for instance, if it is poorly designed, a reward system could
decrease intrinsic motivation and might significantly harm job satisfaction. Thus, for successful
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gami fication to be achieved, focusing on fulfilling e
priority that will ultimately enhance their sense of purpose at work foster more interactive working
environment in the educational sector in Egypt. (Karadakov and Gjorgjievski, 2022; Palmquist, 2023;
Pereira et al., 2018). 64.2% of HR participants who d:
that they have encountered some challenges in the beginning of its implementation. Challenges faced
when implementing gamification. Thus, it is necessary to follow several strategic steps when
i mpl ementing gamification to align with the educati or
objectives, which reflect the desired behavior and outcomes. Accordingly, choosing the gamification
technique that can be integrated in each HR function, such as points, badges, levels or challenges that
perfectly align with these goals. Taking into consideration to align gamification with the educational
institution culture, while giving employees the chance to be involved in the design process and collecting
their feedback. Additionally, use of metric and analytics to track the level of performance along with
allowing data -driven adjustment (Lopes, Azevedo and Torres, 2017; Sclobel et al., 2020).

Regarding gamification practices, for instance, virtual scenarios, leaderboard, levels and various

gami fication el ements that are integrated in HR funct.i
performance in Egyptds education sector, it i's proven
onboarding as wel/l as training and devel opment, perfo

ranges from 55%- 70%, which indicates high agreeability level among HR respondents. Virtual scenarios

and points systems gi ve recruiters the opportunity t
approach i mproves candi dates?®d experience as wel | as

institutions. Gamification elements such as quizzes, budgets and leaderboards have a significant impact

on enhancing employeesd motivation and positive reinf
training into a dynamic 64 experience, which boosts job performance, learning outcome as well as foster a

culture of continuous learning and innovation (Karadakov and Gjorgjievski, 2022; Kulkarni, 2022;

Polyanska, 2022). This proves that gamification elements are positively correlating with HR practices in

the educational sector in Egypt.

By integrating these el ements in more educational i
build a dynamic and motivating |l earning environment,
performance and development. Based on the conducted survey, the majority of HR professionals 51.7%
agreed and 37.7% strongly agreed that it is recommended to implement gamification in other educational
institutions in Egypt, since it pl ays a prominent |
productivity as well as improving knowledge retention and personal development. Lopes, Azevedo and
Torres (2017) argues that there is a remarkable opportunity that gamification will become more prevailing
within the education sector in Egypt, since it enhanc
and learning outcomes as well. By integrating gamification elements in educational institutions,
motivation will be boosted, the learning experience will be enhanced, which will result in significant
i mprovement in employeesd development as well as t he ¢

Conclusion

Contemporary technologies like gamification in HRM have become significant for talent identification
and development, as explored in a systematic literature review. This study summarizes existing literature
on gamification's impact on the work environment, identifies effective gamification elements for various
HR functions, and addresses challenges in Egypt's education sector. It highlights supporting theoretical
frameworks and provides empirical evidence of gamification's positive effects on employee behavior and
performance. Additionally, the study identifies literature gaps and conducts an online questionnaire
targeting HR professionals to further investigate the
survey results indicate that implementing gamification in HRM within Egyptian educational institutions
significantly enhances employees' performance, engagement, and productivity. The quantitative study
found a clear correlation between gamification integration and improved work experiences, suggesting it
is a powerful tool for fostering motivation. However, challenges arise in aligning gamification with
institutional goals, and it may lead to stress and unhealthy competition. Despite these drawbacks, the
positive impact on most employees points to the potential for broader adoption of innovative HR
practices to address motivation and engagement issues, contingent on proper alignment with institutional
objectives and employee needs.
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Recommendations

Improving performance in Egypt's education sector necessitates a multifaceted strategy that focuses
on HRM, professional development, and collaboration with the private sector. This approach should
integrate inclusive education principles into curricula, enhance professional development for educators,
and empower the Ministry of Education to implement effective inclusive policies. Effective HRM practices
that align with institutional goals can enhance academic staff satisfaction and engagement. Additionally, a
strong performance evaluation system that offers constructive feedback and supports professional growth
is crucial for identifying areas for improvement and recognizing educators' potential.

To ensure fairness and promote healthy competition in gamified environments, organizations should
establish transparent rules, equitable rewards based on performance, and prioritize personal
development. Aligning gamification strategies with institutional goals, catering to individual preferences,
and providing immediate feedback can enhance employee engagement and motivation in professional
development. Implementing gamified training programs fosters collaboration through peer -to-peer
learning and encourages sharing best practices. Additionally, using digital platforms for gamified
assessments can facilitate timely improvements in teaching methods and student engagement strategies.
Developing clear metrics to assess the effectiveness of gamification strategies in education is essential.
Regular assessments should be conducted to refine initiatives based on feedback from teaching staff and
students. Ongoing research is necessary to identify the impact of gamification on educators’ performance
and educational out comes, which will aid in scaling s
(Mohanty and Christopher, 2024).

Limitations

Limitations related to risks in implementing gamification in HRM have been identified, focusing on
methodology and sample size. Although it is acknowledged that aligning gamification with educational
institutions' objectives and understanding the characteristics and preferences of employees or educators
enhances implementation, potential risks associated with its design and execution remain a critical
consideration (Sailer and Homner, 2020). Gamification, while potentially beneficial for boosting short -
term performance and motivation, can pose challenges if not tailored to all employees or educators.
Poorly designed gamification may lead to confusion, hinder creativity, and negatively impact employee
engagement through forced participation. Misalignment with institutional values and a focus on extrinsic
rewards can undermine intrinsic motivation (Hammedi et al., 2021). Additionally, it can cause stress and
decrease selfesteem, particularly when feedback is not constructive, leading to demotivation. Long -term
effectiveness necessitates a balanced approach that encourages both competition and collaboration
(Algashami et al., 2019). Finally, Employees may experience stress from privacy invasion and social
overload, leading to 'gamification exhaustion' (Ka cerauskas et al., 2023). The study's methodology, using
cross-sectional data, restricts conclusions about the longterm effects of gamification in HRM (Bitri an et
al., 2023). Additionally, the quantitative research method bears drawbacks such as potential biases
affecting data validity, and lack of depth and context, as it relies on numerical data. These issues may lead
to unreliable results if sampling or measurements are incorrect (Savela, 2018). Despite these challenges,
they present opportunities for future research.

Future Work

I't is suggested to have a more comparative study th
before and after implementing gamification in HRM. It would also be useful to have a comparative study
bet ween the i mplementation of Egyptds education secto

stretch the research scope. Moreover, further empirical research is required, in terms of investigating and
assessing the academic staff performance and engagement when gamification is applied on them and how
does it improve the work environment with educational institutions in Egypt. Finally, there is a need for
further research into literature to discover the negative consequences and the longterm impact of
gamification on employees.

Appendlx' Statistics
Gender Age Tenure

N Valid 151 | 151 I 151

Missing 0 1] 0
Mean 1.54 2.58 2.71
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Variance 250 1.126 968
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Statistics
| would
recommend
other | have
educational experienced
institutions to negative
implement consequences
Gamification Gamificationis  gamificationto  of gamification
has influenced designed to improve in your
Gamification team align with the employeesa workplace,
Gamification affects the dynamics, main €™ such as
has positively sense of motivation and objectives of educatorsa€™ unhealthy
impacted the purpose and collaborationin  the educational engagement competition,
work job your institution you and stress or
environment, satisfaction. workplace. work in. productivity. favoritism.
N Valid 151 151 151 151 151 151
Missing 0 0 0 0 0 0
Mean 154 1.59 1.63 1.73 1.75 | 1.97
Median 2.00 2.00 200 2.00 2,00 2.00
Mode I 2 | 2 | 2 | 2| 2| 2
Std. Deviation 526 614 .607 642 J11 | 916
Variance 217 | 377 .368 412 506 .B39
Range 2 | 3 3 | 3 3 4
Percentiles 25 1.00 1.00 1.00 1.00 1.00 1.00
50 J 2,00 2.00 2.00 2.00 2.00 2.00
75 2.00 2.00 2.00 2.00 2.00 2.00
Statistics
As an HR
Gamification professional,
has Ive
significantly encountered | clearly Gamification
increased the Gamification challenges address will become a
Gamification is onboarding improves the Gamification when concerns standard
effective in efficiency and training and helps in implementing  about fairess practice in
attracting and  adaptation with  development retaining high  gamification in and HRM in the
selection of the process for potential your competition future in the
potential organizational  educators/emp employees/ed educational when using education
candidates. culture. loyees. ucators. institutions. gamification. sector.
N Valid 151 150 151 151 151 151 151
Missing 0 1 0 0 0 0 0
Mean 1.56 1.75 1.81 1.82 1.94 1.81 1.90
Median 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Mode 1 2 2 2 2 2 2
Std. Deviation 585 604 690 644 714 677 710
Variance 342 365 476 414 510 459 503
Range 2 | 3 3| 3| 4 3 4
Percentiles 25 1.00 1.00 1.00 1.00 200 1.00 1.00
50 2.00 2.00 2.00 2.00 2.00 2.00 2.00
75 2.00 2.00 2.00 2.00 2.00 2.00 2.00
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Statistics
Your There are
educational incentives in There is an
institution place to retain adequate Educators'
struggles with skilled The current training for evaluation
retaining high educators/ education educators on systems help
potential employees in reforms in inclusive improve
educators/emp  the education Egypt are education teaching
loyees. sector. effective. practices. quality.
N Valid 151 151 151 151 151
Missing 0 0 0 0 0
Mean 2.92 313 313 319 3.02
Median 3.00 3.00 3.00 3.00 3.00
Mode 3 3 3 3 3
Std. Deviation 1.074 874 877 .803 955
Variance 1.154 764 .769 645 913
Range 4 4 4 4 4
Percentiles 25 2.00 3.00 3.00 3.00 3.00
50 3.00 3.00 3.00 3.00 3.00
75 4.00 4.00 4.00 4.00 4.00
Statistics
Gamification
techniques
such as
leaderboards, In performance
budgets and appraisal
Gamification quizzes in process,
techniques Points and training and Levels is
such as virtual rewards development considered to
scenarios, systems are process be the Game-like
points system effective in increase optimum assessment
and game-like motivating new positive gamification foster healthy
assessment employees to reinforcement technique to competition
help in the engage with and provide and
recruitment onboarding employeesa employees employeesa
process. activities. €™ motivation.  with feedback. €™ retention.
N Valid 151 151 151 151 151
Missing 0 o o 0 0
Mean 1.84 1.85 1.76 1.72 125
Median 2.00 2.00 2.00 2.00 2.00
Mode 2 2 2 2 2
Std. Deviation 543 719 670 626 529
Variance .295 517 449 .392 .280
Range 3 4 3 3 2
Percentiles 25 2.00 1.00 1.00 1.00 1.00
50 2.00 2.00 2.00 2.00 2.00
75 2.00 2.00 2.00 2.00 2.00
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Age

151 responses
@ under 25
® 25-35
@ 35-45
® 45-55
@ Over 55

Tenure
151 responses

@ less than 1 year
® 1-5years

@ 5 - 10 years

@ more than 10 years

Gamification has positively impacted the work environment.

151 responses
@ Strongly agree
@ Agree
@ Neutral
@ Disagree
@ Strongly disagree

Gamification affects the sense of purpose and job satisfaction.

151 responses
@ Strongly agree
® Agree
@ Neutral
@ Disagree

—— @ Strongly disagree

Gamification has influenced team dynamics, motivation and collaboration in your workplace.

151 responses
@ Strongly agree
@ Agree
@ Neutral
@ Disagree
A @ Strongly disagree

Gamification is designed to align with the main objectives of the educational institution you work in.
151 responses

@ Strongly agree
@ Agree

@ Neutral

@ Disagree

@ Strongly disagree
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| would recommend other educational institutions to implement gamification to improve

employees’/ educators’ engagement and productivity.
151 responses

@ Strongly agree
@® Agree

@ Neutral

@ Disagree

@ Strongly disagree

| have experienced negative consequences of gamification in your workplace, such as unhealthy
competition, stress or favoritism.
151 responses

@ Strongly agree

@ Agree

@ Neutral

@ Disagree

@ Strongly Disagree

Gamification is effective in attracting and

151 responses
@ Strongly agree
® Agree
® Neutral
@ Disagree
_A @ Strongly disagree

y i the onboarding efficiency and adaptation with the

1 of potential car

has si
organizational culture.

151 responses
@ Strongly agree
® Agree
® Neutral
@ Disagree
e @ Strongly disagree

Gamification improves the training and dev process for

151 responses
@ strongly agree
® Agree
® Neutral
@ Disagree
@ Strongly disagree

helps in ining high pq ial employ

151 responses

@ Strongly agree
@ Agree

@ Neutral

@ Disagree

@ Strongly disagree
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As an HR professional, I've encountered challenges when implementing gamification in your

educational institutions.
151 responses

@ Strongly agree
@ Agree

@ Neutral

@ Disagree

@ Strongly disagree

| clearly address concerns about fairness and competition when using gamification.

151 responses
@ Strongly agree
® Agree
60.9% @ Neutral
@ Disagree
) @ Strongly disagree

Gamification will become a standard practice in HRM in the future in the education sector.
151 responses

@ Strongly agree
@® Agree

@ Neutral

@ Disagree

@ Strongly disagree

25.8%
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Your educational institution struggles with retaining high potential educators/employees.
151 responses

@ Strongly agree
® Agree

@ Neutral

@ Disagree

@ Strongly disagree

There are incentives in place to retain skilled educators/ employees in the education sector.
151 responses

@ Strongly agree
@ Agree

@ Neutral

@ Disagree

@ Strongly disagree

The current education reforms in Egypt are effective.
151 responses

@ Strongly agree
@ Agree

® Neutral

@ Disagree

@ Strongly disagree

There is an adequate training for educators on inclusive education practices.

151 responses

@ Strongly agree
@® Agree

@ Neutral

@ Disagree

@ Strongly disagree

Educators' evaluation systems help improve teaching quality.
151 responses

@ Strongly agree
@ Agree

@ Neutral

@ Disagree

@ Strongly disagree

Gamification techniques such as virtual scenarios, points system and game-like assessment help in
the recruitment process.
151 responses

@ Strongly agree
@ Agree

@ Neutral

@ Disagree

@ Strongly disagree
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Points and rewards systems are effective in motivating new employees to engage with onboarding
activities.
151 responses

@ Sstrongly agree
@ Agree

® Neutral

@ Disagree

@ Strongly disagree

Gamification techniques such as leaderboards, budgets and quizzes in training and development
process increase positive reinforcement and employees’ motivation.

151 responses
34.4%

In performance appraisal process, Levels is considered to be the optimum gamification technique
to provide employees with feedback.

151 responses

Game-like assessment foster healthy competition and employees’ retention.
151 responses

@ Strongly agree
® Agree

@ Neutral

@ Disagree

@ Strongly disagree

@ Strongly agree
® Agree

® Neutral

@ Disagree

@ Strongly disagree

@ Strongly agree
@ Agree

® Neutral

@ Disagree

@ Strongly disagree
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Abstract

In an era of rapid change and resulting economic disparities, particularly among emerging
economies, artificial intelligence (Al) and digital transformation are crucial for navigating these shifts.
This study highlights that digital transformation necessitates Al to achieve Sustainable Development
Goals (SDGs). This underscores the importance of research exploring the synergistic relationship
between Al and digital transformation as key drivers for achieving the SDGs in emerging economies.
While previous studies have addressed these two technologies separately, this study employs an
empirical framework based on ordinary least squares (OLS) data analysis of 25 emerging markets in
the year 2023, using data available from the World Bank. The findings indicate that increased Al
readiness is associated with improved governance efficiency, leading to better SDG outcomes. The
results emphasize that for Al to become a true driver of sustainable development, policy frameworks
must prioritize Al capabilities and good governance to mitigate the risks of the new digital expansion.
This analysis provides a roadmap for policymakers to align investments wittdlongnvironmental
and social justice.

Introduction

The global economy has recently experienced extreme structural transformations due to rapid
advancements in digital technologies (Al and digital transformation) . These technologies have become
key drivers of economic growth and productivity, as well as playing a vital role in achieving Sustainable
Development Goals. Given the escalating global challenges related to climate change, depletion of natural
resources and widening development gaps, the need to leverage smart technologies effectively to promote
economic, social, environmental and institutional development hasbecome paramount.

According to the World Bank report, p otential growth in emerging and developing economies is
projected to decline to an average of 4.1 percent annually during the period (202052029), compared to an
average of 5.3 percent annually during the period (201082019)(World Bank, 2025). This implies a decrease
in the producti on capacity of these economies. This slowdown can beattributed to degraded labor supply,
weak capital accumulation, slow er pace of digital transformation, in addition to the long-term impact of
COVID-19 pandemic and climate change. In this context, a significant research gap emerges concerning
the lack of clarity regarding the vital role that artificial intelligence (Al) and digital transformation can
play in revitalizing growth pathways, boosting productivity and transforming this slowdown into
opportunities. Therefore, the research objective aims to focus on the extent to which Al technologies and
digital transformation initiatives can overcome the structural constraints facing these economies, enhance
resource efficiency and support the achievement of the dimensions of sustainable development within a
global environment characterized by augmenting uncertainty.

This study seeks to an swer the main research question

Does adopting Artificial Intelligence and Digital Transformation contribute to achieving sustainable
development in emerging economies?

While studies examining the relationship between digital transformation and economic growth are
increasing, research exploring the relationship between Al and sustainable development within a
comprehensive framework remains limited, particularly in the context of emerging economies. This study
aims to bridge this research gap by analyzing the dynamic impact of adopting Al and Digital
Transformation on Sustainable Development in Emerging economies.

The remainder of the study is organized as follows. The next section presents previous literature
about Al, digital transformation and how they relate to sustainable development. The research methods
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used for this study are presented in the following se
presented. And finally, the conclusion rounds out the research.

Literature Review
Artificial Intelligence and Sustainable Development

Artificial intelligence (Al) has emerged as a dominant force for accelerating progress toward
sustainable development through boosting productivity, improving resource allocation and enabling
data-driven decision-making. The role of Al in achieving a carbon-neutral economy in emerging
economies emphasizes that its effectiveness depends on technological readiness and policy alignment
(Mansour, M., et al., 2026). Recent studies also confirm that Al can contribute to environmental
sustainability (Toderas, M., 2025). Therefore, the need to implement Sustainable Development Goals
(SDGs), which are of concern to economists, is highlighted by the continuous population growth
compared to limited resources. Sustainable development is a multidimensional concept, encompassing
economic, social, environmental and institutional dimensions each measured by quantitative indicators
that reflect the level of developmental progress. Figure (1) illustrates the main dimensions of sustainable
development.

Figure (1) illustrates the sustainable development pillars.

~,

-~
« GNI per capita
indicator

« Governance
indicators
(WGl )

Sustainable
Development

« Carbon
dioxide
emissions

Human
Development
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o

Source: made by the researcher.

The main dimensions of sustainable development, as illustrated in Figure (1), are economic, social,
environmental and institutional. These dimensions encompass 17 goals and 169 targets, covering a wide
range of sustainable development issues in accordance with the 2030 Agenda for Sustainable
Development. At the economic level, the Gross National Income (GNI) is used as a primary measure of
economic well-being and per capita income, reflecting productive capacity and living standards. The
social dimension is measured by the Human Development Index (HDI), a composite index that combines
health (life expectancy), education, and income levels, providing a comprehensive assessment of human
well -being that goes beyond purely economic indicators. Regarding the environmental dimension, carbon
dioxide (CO ) emissions are used as a key indicator to measure the environmental impact of economic
activity, the pressure on natural resources, and the limits of environmental sustainability, as high
emissions are linked to environmental degradation and climate change (Hickel, J., 2020). Finally, the
institutional dimension is measured by the World Governance Indicators (WGI), which reflect the quality
of institutions in terms of government effectiveness, rule of law, regulatory quality and anti -corruption
efforts which are critical elements for ensuring inclusive and stable sustainable development (World
Bank, 2025).
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Digital Transformation and Sustainable Development

Digital transformation plays a vital role in reshaping economic structures and enabling sustainable
development pathways. It facilitates innovation and improves access to services. An exploration of
organizational factors indicates that the outcomes of digital transformation depend primarily on the
readiness of institutions (Michelotto, F., et al., 2024). This suggests that digital transformation alone may
not directly translate into improved sustainable outcomes without complementary conditions.

Previous studies have highlighted how artificial intelligence enhances sustainable outcomes by
improving decision -making, predictive environmental management, and optimal resource allocation
(Vinuesa et al., 2020; Abdeldjalil et al., 2024). Table (1) below summarizes the relevant literature, including
the variables used, methodology, and main findings of each study.

Table 1. Summary of Literature Review

Author(s) & Variables Used Methodology / Main Findings
Year Sample
Acheampong, Energy consumption, GDP, Panel VAR (sub- Energy use and economic growth increase

Alex O. (2018)

population growth

Saharan Africa)

emissions; population growth contributes
to environmental pressure.

Dong, Kangyin

Trade openness, GDP, energy

Panel data (global

Trade openness affects emissions through
scale and technique effects; GDP and

etal. (2018) consumption sample) energy remain dominant drivers.
Ibrahim, ICT development reduces emissions when
Panel data )
Mustapha & ICT, governance, CO - supported by strong governance;
. S (African S . S
Ajide, Kazeem emissions . highlights importance of institutional
countries) .
(2021) quality.
GDP growth, panel ARDL Industrla!lzatlon and energy F:onsympﬂon
Zhang, Y. et al. . o ; strongly increase CO emissions;
industrialization, energy use, (developing . -
(2022) - . economic growth and urbanization
urbanization countries)

reinforce environmental degradation.

Wei, Yifang et al.
(2026)

GDP per capita, urbanization,
digital technology, circular
economy, public
management, CO emissions

Panel data (E7
emerging
economies, 200@
2023), panel
guantile
regression

Digital technology and circular economy
significantly reduce CO emissions, while
GDP and urbanization increase emissions;
governance (public management)
strengthens the environmental benefits of
digitalization.

Gafsi, Nesrine et
al. (2026)

Al readiness, FinTech
adoption, blockchain activity,
macroeconomic controls,
sustainable development
(SDG index)

Panel data (G20
countries, 2015
2023)

Al, FinTech, and blockchain have positive
and significant effects on sustainable
development, with strong
complementarities; coordinated digital
adoption enhances sustainability
outcomes.

Source: made by the researcher using various databases

Previous studies review the literature that addressed the relationship between economic activity and

sustainable development from multiple perspectives, focusing on the determinants of carbon emissions
and the role of technology and institutions in mitigating their effects. In this context, the study by
Acheampong (2018) focused on the relationship between energy consumption, economic growth, and
population growth in sub -Saharan Africa. It concluded that both energy consumption and economic
growth contribute to increased emissions, with population growth playing an additional role in
exacerbating environmental pressures. Similarly, the study by Dong et al. (2018) highlighted the
importance of trade liberalization, demonstrating that its impact on emissions is mediated by scale and
technology, while GDP and energy consumption remain the primary determinants of emissions. The
study by Ibrahim & Ajide (2021) showed that information and communication technologies can contribute
to reduction of emissions only with strong institutions, thus emphasizing the crucial role of good
governance. The study by Zhang et al. (2022) also emphasized this point. Industrialization, energy
consumption, and urbanization are among the main factors exacerbating environmental degradation in
developing countries, reinforcing the hypothesis that traditional growth paths are associated with high
environmental costs.

Conference Proceedings of the Centre for Business & Economic Research, ICRSED26, 1@11 May



The Business and Management Review, Volume 17 Number2 May 2026

Although previous literature has often discussed digital innovation and sustainability as distinct
phenomena, the study of Atieh et al. (2026) shows the overlap of the phenomenon, in which technological
capabilities can be translated into sustainability performance. Recent studies have focused on the role of
digital transformation and advanced technologies. Wei et al. (2026) demonstrated that digital technology
and the circular economy contribute to reducing carbon dioxide emissions, with this effect being
enhanced by improved public governance. Gafsi et al. (2026) also concluded that artificial intelligence,
financial technology and blockchain technologies have a significant positive impact on achieving the
SDGs, especially when adopted in an integrated manner.

Despite this diversity, the literature reveals a clear research gap: most studies have focused either on
the environmental dimension (emissions) or on the role of technology in isolation, without providing an
integrated framework that links artificial intelligence and digital transformation, on the one hand, and the
four dimensions of sustainable development, on the other, particularly in the context of emerging
economies. Therefore, the contribution of the current research is to bridge this gap by providing
comprehensive crosssectional evidence analysis from 25 emerging economies integrating technological,
economic, environmental and institutional variables. Also, understanding of the role of digital
transformation and artificial intelligence as key drivers for achieving sustainable development.

Research Methodology
Model Specification
To examine the impact of Al and DT on sustainable development, this study employs a cross-sectional
Ordinary Least Squares (OLS) regression model using data for 25 emerging economiesaccording to
available data for the year 2023. The empirical model is specified as follows:
LN5Dj; = By + BiAl; + B. DTy + B3 GDE; + By Energyy, + B GOVje + B, TRADE;; + &
Where LN5D;; represents the logarithmic transformation of Sustainable Development Indicator,
Al represents Artificial Intelligence Indicator,
DT;, represents Digital Transformation Indicator,
GDE; represents Gross Domestic Product per capita indicator,
Energyvi; represents Energy use (kg of oil equivalent per capita),
GOV;; represents Governance quality, captured by government effectiveness (GOV_EFF),
TRADE;; represents Trade Openness,
o, a represent the variable coefficients,
Erepresents the error term.

Hypothesis of the study

Considering previous literature and the identified research gap, the research hypothesis can be
formulated as follows:
Main Hypothesis (H1)

Artificial intelligence and digital transformation contribu te positively and significantly to promoting
sustainable development in its four dimensions (economic, social, environmental and institutional) in
emerging economies.

Data Description

The following table (2) defines the variables used in the study, including their units of measurement
adopted for each indicator. It also lists the data sources used, which were obtained from reliable
international databases to ensure the accuracy and comparability of the results.
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Table 2. Description of the study variables and data sources.

Variable

Description

Data source

Sustainable Development,

Using the log-transformed value of per capita CO emissions
allows to reduce scale differences between variables, prevent

proxied by per capita CO heteroscedasttity, and identify elasticities. It is considered a global World Bank
emissions (log) indicator for sustainable development. Indexed by Carbon dioxide
(CO2) emissions excluding LULUCF per capita (t CO2e/capita).
Al Preparedness Index (AIPI) assesses the level of Al preparedness International
Al Preparedness Index (Al) [across 174 countries, based on a rich set of macrstructural Monetary Fund
indicators. (IMF)
Digital transformation is the integration of digital technology into
Digital Transformation (DT) |[all areas of a business, fundamentally changing how you operate World Bank
and deliver value to customers.
is the total value of a country's finished goods and services (gross
GDP per Capita domestic prod.uct) divided by its F0t§| population (per capita). World Bank
Gross domestic product per capita is often used as a proxy of a
countryds standard of |living.
measures the average annual primary energy consumption per
Energy use (kg of olil person, standardized to the energy content of 1 kg of crude oil. It
. ) o 7 : . World Bank
equivalent per capita) indicates development levels, with high -income countries often
using five times more energy per capita than low -income countries.
IAn index of the six indicators of good governance. Including: Voice
Government Effectiveness [and Accountability, Political Stability, Government Effectiveness, World Bank
(GOV_EFF) Regulatory Quality, Rule of Law, and Control of Corruption. This
index was selected to reflect governance performance diversity
Trade Openness measures an economy's involvement in global trade, defined by the World Bank

sum of exports and imports as a percentage of GDP.

Source: Prepared by the researcher, using various databases.

The following table (3) presents the descriptive statistics for the study variables, including arithmetic
means, standard deviations, and minimum and maximum values. These statistics aim to provide an initial
overview of the data characteristics and distribution, supporting an understanding of the nature of the
variables before proceeding with the econometric analysis.

Table 3. Descriptive Statistics.

LNSD Al DT GDP ENERGY_USE | GOV_EFF TRADE

Mean 1.384538 | 0.536446 | 0.743750 | 1.826981 1824.337 0.156022 71.36159
Median 1.354873 | 0.533881 | 0.750000 | 2.043855 1840.801 0.047914 63.20230
Max 2.222489 | 0.646222 | 0.900000 | 8.230531 3509.348 1.114011 158.3857
Min 0.573017 | 0.394054 | 0.600000 | -2.137035 754.1796 -0.546764 26.67695
Std. Dev. 0.500260 | 0.064524 | 0.109354 | 2.823586 771.3212 0.477217 40.44195
Skewness 0.099831 | -0.173592 | 0.006170 | 0.593538 0.485522 0.359528 0.871564
Kurtosis 1.997169 | 2.893447 | 1.770727 | 2.768455 2.650288 2.048572 2.515633
Jarque-Bera 0.697023 | 0.087927 | 1.007510 | 0.975176 0.710150 0.948172 2.182072
Probability 0.705738 | 0.956989 | 0.604257 | 0.614106 0.701121 0.622454 0.335868
Sum 22.15261 | 8.583141 | 11.90000 | 29.23169 29189.39 2.496358 1141.785
Sum Sq. Dev. | 3.753902 | 0.062449 | 0.179375| 119.5896 8924047. 3.416043 24533.28
Obs. 16 16 16 16 16 16 16

Source: Prepared by the researcher, using EViews Statistical Package.

Table (3) represents the descriptive statistics of the variables employed in the analysis for a sample of
16 emerging economies in the year 2023. Overall, the data exhibits moderate variability with no significant
departures from normality, making it suitable for econometric analyses. The dependent variable (LNSD)
has a mean of 1.385 and a median of 1.355, indicating a symmetric distribution, supported by low
skewness (0.099) and neamnormal kurtosis (1.997). Key explanatory variables, Al and DT, show low
variability, while GDP per capita has high dispersion and positive skewness (0.594), indicative of income
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inequality in emerging economies. Energy use also varies significantly, suggesting differing consumption
patterns across countries. Governance effectiveness demonstrates moderate dispersion, reflecting
governance performance diversity. Trade openness has notable variability and positive skewness (0.872),
showing some countries are much more trade open than others. JarquéBera tests affirm normality across
variables, solidifying the model's reliability. Overall, the analysis highlights moderate cross -country
heterogeneity, stable distributions for Al and DT, and no major normality violations. These characteristics
collectively support the robustness of the empirical model and provide a solid foundation for further
econometric investigation.

Diagnostic Tests
To ensure the validity and reliability of the estimated model, several post -estimation diagnostic tests
are conducted.

Multicollinearity (VIF)

Multicollinearity among explanatory variables is assessed using the Variance Inflation Factor (VIF).
VIF (Variance Inflation Factor) detects multicollinearity, which inflates coefficient variances, making
estimates unreliable. High multicollinearity can inflate standard errors and weaken the statistical
significance of coefficients. A Centered VIF > 10 generally indicates severe multicollinearity, while values
5810 suggest potential issues. According to (A.1) in the appendix, the outcomes indicate that all VIF
values fall within acceptable thresholds: VIF < 5: Excellent, VIF between 5 and 10: Acceptable. This
suggests that multicollinearity is not a serious concern in the model, and the estimated coefficients are
stable and reliable.

Heteroskedasticity

The study employs Ordinary Least Squares (OLS) regression with heteroskedasticity-consistent
(BreuschoPagan Test) standard errors to account for crosssectional variance. The presence of
heteroskedasticity is examined using the BreuschdPagandGodfrey test. The null hypothesis of
homoskedasticity (constant variance of residuals) cannot be rejected, as the reported pvalues exceed 0.05.
Meaning that, if p-val ue < 0. 05 b heteroskedast ivadue t 0.05emeannd s . Ac
that there is no heteroskedasticity. This indicates that the error terms are homoskedastic, and the variance
of residuals is constant across observations. Nevertheless, robust standard errors are retained to enhance
the reliability of inference.

Normality Test (Jarque -Bera)

The normality of residuals is evaluated using the JarquedBera test. The results according to (A.3) in
the appendix show that the p-value is greater than 0.05, implying that the null hypothesis of normal
distribution cannot be rejected. This confirms that the residuals are approximately normally distributed,
supporting the validity of hypothesis testing, particularly given the relatively small sample size.

Model specification (Ramsey RESET)

To assess the accuracy of the functional form, the Ramsey RESET test is employed. The test yields a p
value less than 0.05, indicating rejection of the null hypothesis of correct model specification. According to
(A.4) in the appendix, the result suggests the potential presence of omitted variables or nonlinear
relationships not captured by the current model. While the baseline specification provides useful insights,
this finding implies that the model may benefit from further refinement, such as incorporating additional
explanatory variables or nonlinear terms.

Results

The diagnostic outcomes provide important context for interpreting the regression findings. The
absence of multicollinearity ensures that the estimated effects of Al, DT, and control variables are
independently identifiable. The lack of heteroskedasticity confirms that the reported standard errors and
significance levels are reliable. The normal distribution of residuals strengthens the validity of statistical
inference. However, the RESET test result (p < 0.05) indicates potential model misspecification, which
helps explain any unexpected signs or statistically insignificant relationships observed in the results
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section. Overall, the econometric approach provides a reliable basis for inference, with minor scope for
model improvement.

Table (4) represents the outcomes of the regression (OLS) using EViews statistical package.
Table 4. Regression (Least Squares)

Variable Coefficient Std. Error t-Statistics Prob.

Al 0.598155 2.786487 0.214663 0.8348
DT -0.718163 1.045175 -0.687123 0.5093
GDP_PER_CAPITA 0.015849 0.038763 0.408865 0.6922
ENERGY_USE 0.000692 0.000196 3.527149 0.0064
GOV_EFF -0.194448 0.218517 -0.889852 0.3967
TRADE -0.000851 0.002222 -0.383242 0.7104
C 0.396839 0.912669 0.434812 0.6739
R-squared 0.843176 Adjusted R-squared 0.738626 S.E. of regression 0.255757
F-statistic 8.064847 Prob(F-statistic) 0.003256 Mean dependent var 1.384538
S.D. dependent var 0.500260 Hannan-Quinn criter. 0.427763 Durbin -Watson stat 2.590475

Source: Prepared by the researcher, using EViews Statistical Package.

The results as shown in table (4) derived from the cross-sectional estimation of the outcomes of 25
emerging economies in the year 2023, highlighted the relationship between Al, DT, and sustainable
development, proxied by per capita CO emissions (log-transformed). The model demonstrates strong
overall explanatory power, as indicated by an R-squared of 0.843 and an adjusted Rsquared of 0.739,
indicating that approximately 74 percent of the variation in emissions across the sampled emerging
economies is captured by the explanatory variables. The Fstatistic (F = 8.065, p = 0.0033) confirms the
joint significance of the repressors and the overall robustness of the model.

The results show a statistical divergence; while Al Index exhibits a positve coe f f i ci ent (a =
indicating a potential positive association with sustainable development proxied by per capita CO
emissions (log-transformed); however, this effect is statistically insignificant (p = 0.835). The Digital
Transformation index (DT) shows a negati ve0.7t8 @£ 0.509).i This suggdstd that the
initial stages of digital expansion may require infrastructure -heavy costs that temporarily offset
sustainability gains (Kunkel S, Tyfield D, 2021). This finding is consistent with recent evidence suggesting
that digital technologies require complementary conditions, such as governance and energy transition; to
produce measurable sustainability gains (Gafsi, Nesrine et al., 2026; Ibrahim, Mustapha & Ajide, Kazeem,
2021).

Among the control variables, energy consumption emerges as the only statistically significant
determinant of CO emissions. The positive coefficient, significant at the 5-percentage level, confirms that
higher energy use is associated with increased emissions, consistent with a large body of literature
identifying energy consumption as the primary driver of environ mental degradation (Stern, David I.,
2010; Shahbaz, Muhammad et al., 2016; Acheampong, Alex O., 2018). This result underscoreke vital role
of energy structure and consumption patterns in shaping environmental outcomes in emerging
economies.

GDP percapit a (a = 0.016, p = 0.693) does not exhibit a
which may reflect the heterogeneity of development st
findings regarding emerging economies also reveal mixed or insignificant effects due to structural
differences (Khan, S., et al., 2020). Similarly, trade openness displays negative but statistically insignificant
coef f i ci-0e00085, =20.7%0), indicating that while these factors may contribute to environmental
improvements, their effects are not robust within the current specification. This is consistent with prior
studies showing that trade can exert both scale and technique effects on emissions (Dong, K., et al., 2018).

Governance quality, captured by government effectiveness (GOV_EFF), shows a negative but non
significant a&Gl94h p+ @397),andicating the=limited impact of government effectiveness
may reflect variations in policy enforcement across emerging economies, where institutiona | effectiveness
plays a critical role in translating rules and regulations into environmental outcomes (lbrahim, Mustapha
& Ajide, Kazeem, 2021).
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The Durbin-Watson statistic (DW = 2.590) suggests no evidence of positive autocorrelation among
residuals, supporting the reliability of coefficient estimates. The standard error of regression (S.E. = 0.256)
indicates reasonably precise estimates given the variation in the dependent variable (SD = 0.500).

Discussion

While the model is statistically robust, the results reveal that energy use is the primary significant
driver among the tested variables. Other variables, including Al readiness, digital transformation,
governance, GDP per capita, and trade openness, appear to have statistically norsignificant impacts in
the crosssectional sample. The effectiveness of digital technologies in promoting sustainability is
conditional, requiring an approach that aligns DT with energy transition and governance to achieve
SDGs, aligned with recent studies (Balsalobre-Lorente, D., et al., 2020; Bekun, Festus V. et al., 2019).

Conclusion

This study addresses the main question: Does adopting Al and DT contribute to achieving sustainable
development in emerging economies? The findings suggest that the integration of Al and DT can lower
marginal costs and effectively enhance greater developmental impact across economic, social,
environmental and institutional pillars.

While the study offers vital contributions to the growing literature on digitalization and
sustainability, exploring the extent of Al and DT to achieve Sustainable Development in the emerging
economies, which open paths for future research. First, the empirical analysis is based on aggregate
country -level data, which may limit the ability to capture sector -specific variations. Accordingly, future
studies are encouraged to extend the analysis to industry-level or firm -level data to enhance the
generalizability of the findings. Second, although this research adopts an integrated framework
combining Al, DT, and sustainable development, the measurement of Al readiness and sustainability
indicators remains subject to data constraints, suggesting the need for more refined and comprehensive
indicators in future work.

Recommendations

This study suggests that effective implementation of Al and DT for sustainable development in
emerging economies requires allinclusive approach that harmonizes infrastructure investment, human
capital development, good governance, and inclusive and green policy design. This can be achieved
through the following key points:

1. Implement a Priority -Based Digital Transformation Strategy through prioritizing high -impact sectors
(e.g., agriculture, healthcare, education, energy) and adopt costeffective technologies (digital
platforms e.g., mobile-based platforms, cloud services) as a primary channel for digital inclusion.

2. Upgrade Existing Infrastructure tailored to national requirements through guaranteeing reliable access
to electricity, internet connectivity, and data systems.

3. Develop initial data governance frameworks before scaling Al solutions.

4. Prioritize practical digital skills training through enhancing technical and vocational education aligned
with digital labor markets.

5. Build Adaptive and Flexible Regulatory Frameworks that can develop enforceable guidelines for data
protection and Al ethics and avoid complexity that may hinder innovation.

6. Support SMEs as Drivers of Digital Adoption through financial incentives, microfinance, and Facilitate
access to digital platforms and e-commerce ecosystems.

7. Promote Inclusive Access to Digital Technologies by targeting rural communities and addressing
gender digital gaps via training initiatives.

8. Align Al and DT Adoption with Environmental Priorities (e.g. Al applications in climate adaptation,
water management, and sustainable agriculture). Integrate sustainability criteria into digital
investment decisions by encouraging low -energy and green digital solutions.

9. Maximize Cooperation of International Partnerships through participating in regional digital
frameworks to exchange knowledge and resources.
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Appendix

Multicollinearity (VIF)
Sample: 1 25
Included observations: 16

Coefficient Uncentered Centered
Variable Variance VIF VIF
Al 7.764509 553.9667 7.412891
DT 1.092390 150.8037 2.995615
GDP PER CAPITA 0.001503 3.973875 2.747092
ENERGY USE 3.85E-08 36.62505 5.256806
GOV EFF 0.047750 2.777994 2.493672
TRADE 4.94E-06 7.998698 1.851041
C 0.832964 203.7476 NA
A.2 BreuschdPagandGodfrey test
Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity
F-statistic 0.384517 Prob. F(6,9) 0.8714
Obs*R-squared 3.264644 Prob. Chi-Square(6) 0.7750
Scaled explained SS 1.253203 Prob. Chi-Square(6) 0.9742
Test Equation:
Dependent Variable: RESID”2
Method: Least Squares
Sample: 1 22
Included observations: 16
Variable Coefficient Std. Error t-Statistic Prob.
C -0.000368 0.243294 -0.001511 0.9988
Al -0.098435 0.742807 -0.132517 0.8975
DT 0.073497 0.278617 0.263792 0.7979
GDP PER CAPITA 0.000224 0.010333 0.021660 0.9832
ENERGY USE 3.09E-05 5.23E-05 0.590407 0.5694
GOV EFF -0.051487 0.058251 -0.883886 0.3998
TRADE -0.000188 0.000592 -0.317880 0.7578
R-squared 0.204040 Mean dependent var 0.036794
Adjusted R-squared -0.326600 S.D. dependent var 0.059194
S.E. of regression 0.068178 Akaike info criterion -2.233747
Sum squared resid 0.041834 Schwarz criterion -1.895739
Log likelihood 24.86997 Hannan-Quinn criter. -2.216438
F-statistic 0.384517 Durbin-W atson stat 2.427949
Prob(F-statistic) 0.871406
A.3 Normality (Jarque -Bera)
5
Series: Residuals
Smple 122
4 Observations 16
Mean -6.22e-17
3 Median 0.011054
Maximum  0.391758
2 Minimum  -0.448539
Std. Dev. 0.198108
Skewness  -0.256462
1 Kurtosis 3.426446
0 Probability ~ 0.862159
05 04 -03 -02 -01 00 01 02 03 04 v o

Ramsey RESET Test

Conference Proceedings of the Centre for Business & Economic Research, ICRSED26, 1@11 May



The Business and Management Review, Volume 17 Number2 May 2026

Ramsey RESET Test

Equation: UNTITLED

Omitted Variables: Squares of fitted values

Specification: LNSD Al DT GDP PER CAPITA ENERGY USE
GOV EFF TRADE C

Value df Probability
t-statistic 1.720615 8 0.1236
F-statistic 2.960515 (1, 8) 0.1236
Likelihood ratio 5.037724 1 0.0248
F-test summary:
Sum of Sq. df Mean Squares
Test SSR 0.159013 1 0.159013
Restricted SSR 0.588703 9 0.065411
Unrestricted SSR 0.429690 8 0.053711
LR test summary:
Value
Restricted LoglL 3.716363
Unrestricted LogL 6.235225
Unrestricted Test Equation:
Dependent Variable: LNSD
Method: Least Squares
Sample: 1 22
Included observations: 16
Variable Coefficient Std. Error t-Statistic Prob.
Al 2.721958 2.810557 0.968476 0.3612
DT -3.366903 1.807426 -1.862816 0.0995
GDP PER CAPITA 0.032545 0.036441 0.893093 0.3979
ENERGY USE 0.002173 0.000879 2.472845 0.0385
GOV EFF -0.405530 0.232935 -1.740960 0.1199
TRADE -0.003662 0.002592 -1.412573 0.1955
C 0.306929 0.828675 0.370386 0.7207
FITTED"2 -0.746104 0.433626 -1.720615 0.1236
R-squared 0.885535 Mean dependent var 1.384538
Adjusted R-squared 0.785378 S.D. dependent var 0.500260
S.E. of regression 0.231757 Akaike info criterion 0.220597
Sum squared resid 0.429690 Schwarz criterion 0.606891
Log likelihood 6.235225 Hannan-OQuinn criter. 0.240378
F-statistic 8.841491 Durbin-Watson stat 2.290822

Prob(F-statistic) 0.003170
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Abstract

This study examines the evolving role of Artificial Intelligence (Al) in Business Process
Outsourcing (BPO) by integrating a systematic literature review withmkans text clustering
enriched with large language model sentence embeddings, SBERT. Reviewing 21 studies published
between 2015 and 2026, the research identifies eight thematic directions shaping Al adoption in BPO:
Al use in SMEs, Al outsourcing models, generativedéiabled transformation, crowdsourcing for
data and competency development, impacts of Al on job restructuring, ethical and social
considerations in impact sourcing, trad&s between in house and proprietary Al models, and
emerging competency requirements for future professionals. Using SBERT embeddingsearts k
clustering, the study uncovers dominant patterns of scholarly focus, revealing that SMEs increasingly
rely on outsourced Al services to overcome resource constraints, while larger organizations deploy Al
to optimize operations, enhance decision making, and restructure governance models. Findings also
show that Generative Al is reshaping workforce roles and accelerating hybrid dAincafiaboration,
yet raising concerns around ethics, privacy, and digital security. The study contributes-driata
synthesis of Afelated research trends in the BPO domain and proposes a set of future research
directions addressing humaal collaboration, regulatory frameworks, SME adoption roadmaps; next
generation BPO models, workforce transformation, Al platform selection criteria, and cybersecurity
resilience. Overall, the results highlight Al's central role in transforming global outsourcing
ecosystems and underscore the need for strategic, responsible, and calpiakifitgdoption.

Introduction

Business process outsourcing (BPO) is widely adopted globally, offering significant cost savings and
operational efficiency improvements. Companies outsource their internal processes to improve their
bottom, line operations and save cost (Du & Miao, 2022). While performing in the global economy that
witnesses increased competition, Artificial Intelligence (Al) can help achieve economies of scale, reduce
operational burdens, and streamline work processes. For that, there is a rising research strand
investigating how Al integration improves operational efficiency, reduces costs, and enhances scalability
within the Business process Outsourcing context (Abuzaid, 2024). There is also a need to understand the
current state of Al adoption in BPO, opportunities and risks of Al in outsourcing, and future directions
and emerging trends in Al, enabled BPO operations (Tality, 2025). While Al is transforming BPO from
labor, intensive services to high, efficiency operations, key trends include the use of chat agents and more
reliance on generative Al for content generation and predictive analytics. Key business areas with
remarkable Al adoption cover customer service, finance, marketing, logistics, and more (Ardem, 2025).

The research questions in this study are (1) "How to outline recurrent themes and issues related with
Al utilization in BPO and Al outsourcing?" and (2) "What are key insights and future directions of this
domain?"

To answer these questions this research adopts a Natural Language Processing (NLP) clustering
approach (data sciencebased text grouping). By following the steps of Méndez, Cruz et al. (2024) who
adopted a text clustering analysis of research publications with the use of unsupervised machine learning
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algorithm, namely k -means, they automatically grouped large volumes of similar text together based on
high intraclass similarity. Each cluster is then interpreted as representing a research theme or important
direction in the underlying domain of study (Méndez, Cruz et al., 2024).

In this research, we similarly adopt k -means clustering, but furthermore we utilize large language
model (LLM) sentence embeddings prior k-means application. This provides rich semantic and
contextual interpretation of sentences, that will in turn increase the accuracy of text clustering. In addition,
we use LLM title generation to assign meaningful titles to the clusters, not just to outline keywords for the
clusters. LLM title generation revealed the themes and directions of Al utilization in BPO based on a
rigorous approach that outperforms human -kind abstractions and conceptualization.

Importance of the Study

The Business Process Outsourcing (BPO) industry has emerged as a strategic pillar of economic
growth for Egypt and many developing economies, contributing directly to GDP growth, foreign
exchange earnings, and job creation. In Egypt, the Information and Communications Technology (ICT)
sector, in which business process outsourcing services are a key component of exports, has become one of
the fastest growing sectors in terms of its contribution to GDP. It accounts for more than 6% of national
output by end of 2025 and surpasses the growth rates of traditional sectors such as construction and
extractive industries (Amwal Al, Ghad, 2025; International Trade Administration, 2025). BPO activities,
cover contact centers, IT support, shared services, and software development, have played a decisive role
in doubling Egyptods digital exports between 2018
for educated youth and multilingual graduates (Ta3heed, 2026). Similar patterns are observed across
developing economies, where BPO and ICT, enabled services serve as engines of expoited growth,
balance of payments support, and economic diversification (UNCTAD, 2021; World Bank, 2024).

For developing countries, BPO has historically
advantages and large labor pools to attract offshore demand. However, the rapid diffusion of Artificial
Intelligence (Al), particularly generative Al and automation technologies, is fundamentally reshaping this
model. Evidence suggests that Al is dramatically enhancing productivity in service -intensive activities,
such as customer service, finance, IT services, and knowledge processing. These domains have
traditionally anchored BPO exports (McKinsey Global Institute, 2023; Dwivedi et al., 2025). Research
indicates that Al can either substitute or complement labor depending on governance frameworks,
workforce capabilities, and outsourcing models adopted (Arias et al., 2025; Willcocks, 2024). Without a
strategic adoption plan, Al -driven automation may erode employment, compress profit margins, and
dramatically reduce GDP contribution (ILO & World Bank, 2026). Developing economies that successfully
transition toward Al -enabled outsourcing models stand to sustain and even enhance their contribution to
GDP, while those that fail to adapt, risk premature deindustrialization of the services sector and declining
foreign income.

Accordingly, this study is important because it provides a systematic literature review of research on
how Al is being integrated into BPO globally, and with the support of k -means text clustering it identifies
underlying issues and themes. This research falls under the category of inductive research, where data is
systematically collectedfi in this case, a thorough literature review fi with the aim of identifying patterns,
concepts, and relationships, rather than starting with preconceived hypotheses. This approach allows for
a more flexible and dynamic exploration of phenomena, leading to theories better able to explain the real
world. The results offer a descriptive and strategic framework that can guide policymakers, BPO
providers, and investors in shifting from BPO labor -intensive growth toward proactive, value -driven BPO
automation.

Research Methodology

The methodology in this paper is conducted mainly through a systematic literature review, aiming to
systematically identify relevant literature on Business Process Outsourcing and Artificial Intelligence. This
review employed a structured search strategy, following the methodology outlined by Xiao & Watson
(2019), using Scopus and Egyptian Knowledge Bank (EKB) databases. Scopus, due to its rigorous journal
selection and broad coverage of top, tier peer, reviewed publications from science, social science,
engineering, and business domains, is considered one of the most important multidisciplinary
bibliographic databases for studying scholarly literature. The inclusion of the Egyptian Knowledge Bank
(EKB) is justified by its role as one of the largest national digital libraries in the region, providing
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comprehensive access to internationally recognized academic journals, books, dissertations, and
specialized databases that are often inaccessible through other platforms. EKB also offers full, text access
to resources from major global publishers, making it an essential repository for researchers in Egypt

seeking extensive, high, quality academic content across diverse disciplines. The review focuses on
publications within the period 2015 82026, covering a decade of academic work on the topic under
investigation.

The search process utilized Boolean operators and targeted keyword combinations to ensure
relevance of literature to business process outsourcing and Al with focus on the adoption perspective, as
follows:

"business process outsourcing” AND "Al" AND (adoption OR experimentation OR cost OR
performance OR challenges OR drawbacks OR implementation OR realization OR design)

Results of the initial search showed 49 records. Duplicate records in both Scopus and EKB were
removed, then filtration was carried out to limit the results to publication period 2015 & 2026, which
reduced the results to 39 records. Another filter was done to limit the results to publication languages
(6Englishé), which further reduced the results to 38
on technical aspects of the domain, this resulted in total 21 papers. Details on the literature of the
systematic review are found in the Appendix.

To detect the main topics discussed in the research papers, we applied a text clustering approach on
the "results, findings and conclusions" sections of these papers. We enriched the text clustering by using
large language model (LLM) embeddings; namely Sentence, BERT (SBERT) (Reimers & Gurevych, 2019).
SBERT is a modification of the pretrained BERT to reduce the dimension of the embedding with the aim
to derive semantically meaningful embeddings but still ensure fast execution time. It reduces the time for
finding the most similar pair from 65 hours with BERT to about 5 seconds with SBERT, while maintaining
accuracy. In this research we used the ‘all, MiniLM, L6, v2' model embedding. This model is useful for
tasks like information retrieval, clustering, and sentence similarity detection. Unlike other text
embeddings such as word2vec and Glove, SBERT enriches word representations with contextual
information (Reimers & Gurevych, 2019).

The clustering algorithm we used was k-means with a maximum of 300 iterations. We calculated
inertia values to decide the optimal number of clusters. K-means produces more coherent and well,
distributed topics, as compared to other clustering methods, such as density and hierarchical clustering
(Méndez, Cruz et al., 2024). As a result, we obtained clusters corresponding to different topics discussed
in the research papers. For these clusters we generated titles using LLM generative Al tool, and then for
each title we extracted the most relevant paragraphs from the research papers through semantic
information retrieval. Generating titles to the clusters helped highlight the main theme in a more
meaningful, informative way, than just ending up with keywords for each cluster.

Furthermore, we calculated weights for each cluster, by adding the Term Frequency, Inverse
Document Frequency (TFIDF) scores of the words covered within the 5 closest paragraphs to the cluster
centroid found through the k -means analysis, then dividing the summation by the number of words
within the 5 closest paragraphs. According to Hauser (2022) TF, IDF is a statistical measure used to
evaluate the importance of a word in a document within a larger collection of documents (corpus). It
assigns a high score to words that are frequently found within a specific document but are rare across the
entire collection, making the word more relevant to that particular document or context. As the analysis
is carried out using well, proven sentence embeddings and computer-based clustering and word scoring,
it is more accurate than the human being to depict underlying concepts and themes (Hauser, 2022).
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Results
Descriptive Results (Bibliometrics)
An analysis of the publication years of the 21 included studies shows a clear temporal clustering, with
the majority of research appearing between 2023 and 2025. The distribution of studies per year is as
follows:
2019: 1 study (Brunello et al., 2019)
2020: 2 studies (Qi, 2020; Krause, 2020)
2021: 1 study (Gornostaeva, 2021)
2023: 3 studies (Matytsin et al., 2023; Muldoon et al., 2023; Balasubramanian, 2023)
2024: 6 studies (Abbasi et al., 2024; Benedettini et al., 2024; EkI6f et al., 2024; Wickramasinghe et al., 2024;
Yang & Miceli, 2024; Willcocks, 2024)
2025: 8 studies (Cika, 2025; Tolegen et al., 2025; Hosseini & Seilani et al., 2025; Dang et al., 2025;
Dwivedi et al., 2025; Le Dinh, e al., 2025; Wu et al., 2025; Mazumder & Garg, 2025)

Publication Timline

0
2018 2019 2020 2021 2022 2023 2024 2025 2026

Figurel: Publication Timeline

Overall, the bibliometric trend, illustrated in Figure 1, shows a sharp linear upward trajectory,
affirming that academic inquiry has closely mirrored industry adoption cycles. Earlier studies from 2019 o
2021 (Brunello et al., 2019; Qi, 2020; Krause, 2020; Gornostaeva, 2021) provide important historical
grounding, documenting the early emergence of Al augmented outsourcing, predictive analytics for
business services, and foundational automation architectures. These earlier investigations capture the
initial transition from traditional labor, intensive outsourcing toward more technology enabled service
delivery models, laying the groundwork for the accelerated Al integration observed in later years.

Research from 2024 (e.g., Abbasi et al., 2024; Benedettini et al.,, 2024; EkI6f et al.,, 2024,
Wickramasinghe et al., 2024; Yang & Miceli, 2024; Willcocks, 2024) highlights the restructuring of
governance, contracting, and capability models in response to Al technological shifts, whereas studies
from 2025 (e.g., Cika, 2025; Tolegen et al., 2025; Hosseini & Seilani et al., 2025; Dang et al., 2025; Dwivedi
et al., 2025; Le Dinh, e al., 2025; Wu et al., 2025; Mazumder & Garg, 2025) consistently report increased Al
deployment for process automation, decision augmentation, and workforce productivity.

The intensity of publications from 2023 to 2025 signals not only the mainstreaming of Al in the
outsourcing ecosystem but also a growing scholarly interest in understanding its implications for
performance, governance, labor models, and organizational strategy with the prosperity of Al
technologies and platforms. This reflects the rapid maturation, diffusion, and normalization of Al and
automation technologies within outsourcing, logistics, shared services, and enterprise support functions.
Additionally, the concentration of publications in 2023 62025 closely parallels real world developments
following the post pandemic acceleration in digital transformation. During this period, global
organizations faced intensified labor shortages, supply chain disruptions, rising service delivery costs,
and escalating demands for operational resilience, all of which incentivized the adoption of Al enhanced
outsourcing models.
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Topic Relation To Literature Concerns
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Figure2: Cluster Scores in Relation to Literature Concern

Text Clustering Results

After carrying out the clustering approach discussed in the methodology part, we found out that the
ultimate number of clusters is eight, and the titles for the clusters were generated with the use of a
generative Al tool. The cluster titles and cluster scores are shown in Figure2.

It is concluded that the cluster entitled "Al in Small and Medium, sized enterprises" has a remarkably
high TF-IDF score, with a big difference as compared to the following cluster entitled "Al outsourcing
models". This indicates that Al outsourcing is highly related with small and medium sized enterprises.
While large corporations have the capital to build tailored inhouse Al applications, SMEs often face a
"budget and skill gap" that outsourcing effectively bridges, taking into consideration that Al is now
essential, not just for large corporations, but for SMEs as well. In addition, business process outsourcing
companies related to Al, such as data annotation, content creation and Al application testing are small
and medium sized.

In the following section, we summarize the highly related paragraphs to each cluster as indicated by
the semantic search that we carried out within the publications under study.

Al in Smal | and Medium, sized Enterprises

Gornostaeva (2021) conducted a SWOT analysis of artificial intelligence (Al) use in Russian SMEs. The
results highlight the importance of Al for businesses in light of increasing global competition. Al helps
SMEs achieve economies of scale, reduce operational burdens, and streamline work for entrepreneurs and
small management teams. However, obstacles to Al adoption in these companies exist, primarily due to a
lack of financial resources for digital transformation and its conflict with the high labor intensity of
developing economies. To overcome these obstacles, the researcher emphasizes the importance of
outsourcing Al technologies. Subscriptions to Al platforms are essential for leveraging Al models
internally while balancing cost and efficiency, thus enabling Al adoption in SMEs. This approach aims to
boost productivity while avoiding excessive financial burdens and encourages the balanced use of Al in
SME operations. Gornostaeva (2021) also notes that government support plays a pivotal role in
accelerating the digital transformation of small and medium, sized enterprises (SMEs) by providing
incentives such as financial support and tax breaks, along with regulatory frameworks that encourage the
adoption of artificial intelligence (Al) within businesses. This, in turn, facilitates SMEs' access to Al
technologies. Furthermore, encouraging the outsourcing of Al implementation allows companies to
bridge the gap between technical Al advancements and in-house practical capabilities.

Al Outsourcing Models

Hosseini & Seilani (2025) indicate that key benefits of Al outsourcing include simplified operations
and reduced costs, as organizations only pay for delivered results rather than fixed fees. Atrtificial
intelligence automates tasks with greater accuracy, leading to more efficient processes. Thus, Al
outsourcing allows businesses to scale Al services without large investments, enabling them to focus on
core activities while delegating repetitive tasks to Al. But drawbacks of outsourcing Al also exist to cover;
potential over, reliance on technology, which can cause operational issues during disruptions, privacy and
security concerns also arise from sharing data with external services, and incurring of hidden costs
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associated with training and deploying artificial intelligence. They emphasize that Al agents that are
characterized by autonomy, interactivity, proactivity, and the ability to learn, significantly impact
organizational performance and competitiveness, but still require ethical practices and adherence to
regulatory requirements.

Matytsin et al. (2023) examines the role of smart outsourcing in human resource management in the
artificial intelligence economy. Smart outsourcing is a forward, thinking strategy that prioritizes
maximizing value, quality, and innovation over cost, cutting by utilizing external, highly skilled, and
often remote talent. Out sourcing of artificial
argue will improve human resource management (HRM) by providing an Al, supported approach
motivating employees and aiming to their retention. The authors noted that through smart outsourcing,
ESG (Environmental, Social and Governance) values were taken into consideration, with the support of
Al -driven intellectual recommendations. Thus, smart outsourcing promotes a balanced integration of
corporate social responsibility with business efficiency, fostering a more humane form of
entrepreneurship with the support of Al. This will in turn lead to full implementation of SDG 8 goal that
targets the realization of "decent work and economic growth". Whereas, Qi (2020) refers to the concept of
"intelligent shared outsourcing" as it pertains to the business steward industry in the age of artificial
intelligence. Companies often face constraints in managing their operations and therefore turn to a
business steward, who acts as service intermediary, assisting companies with operational management,
asset development, and strategic growth. It is believed that artificial intelligence will fundamentally
transform the business steward industry by leveraging Al, big data, cloud computing, and intelligent
decision, making. In the future, the intelligent business steward industry is expected to have a significant
impact on the global business economy, by enhancing operational efficiency and strategic management
through the use of Al across various sectors, including science, technology, and culture.

GenAl is revolutionizing operations, workforce capabilities, and service offerings

Dwivedi et al. (2025) highlight that Generative Al (GenAl) is transforming global IT outsourcing firms
by automating various processes. These include collating sales and marketing materials to tailor proposals
and communication, implementing internal chatbots for customer interaction support, creating training
materials through knowledge management, aiding in code generation and technology design, and
streamlining internal document processing like invoices, and others. They note that predictive Al is being
widely utilized by IT services firms in India for tasks related to forecasting and classification across
various domains such as customer recommendation and market analytics, financial analysis, Industry 4.0
analytics, human resource support, and IT security. They also mentioned that the Commonwealth Bank of
Australia (CBA) exemplifies the proactive use of GenAl in cybersecurity to analyze billions of online
activities to identify suspicious transactions and issue proactive warnings. These companies are adopting
GenAl tools to efficiently streamline business operations and support employee decision making, with the
aim of improving corporate offerings and maintaining their competitiveness.

Dwivedi et al. (2025) also indicate that Al technologies enable IT professionals to expand their roles by
adopting new responsibilities; for example, software engineers will focus more on exploratory testing and
quality assurance through the use of GenAl. The IT field will also experience role convergence, with the
roles of DevOps engineer and systems engineer likely to merge, resulting in a single high, performance
role that leverages GenAl to automate infrastructure provisioning, system monitoring, and architecture
optimization for scalability, reliability, and efficiency, and others. They conclude that GenAl is
transforming IT teams into hybrid entities, integrating Al systems as an essential member in the team
rather than just a tool. Dwivedi et al. (2025) stress that integration of GenAl tools within the corporation
must follow robust governance; emphasizing the need for comprehensive strategies to harness the
benefits of GenAl while mitigating risks such as overreliance on Al, concerns about biases in Al models
and possible hallucination in Al, generated content. Similarly, Hosseini & Seilani (2025) point that GenAl
substantially enhances productivity, decreases costs, and stimulates innovation, but significant risks
related to commercial or open, source GenAl also exist to cover privacy, security, and ethical
considerations.

Crowdsourcing as a useful tool in outsourcing

Utilizing crowdsourcing platforms, Tolegen et al. (2025) in their study gathered insights from
specialists, prospective students, and industry practitioners to assess educational program quality in
Kazakhstan and to forecast key future competencies. While there were differences in perceived
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competencies, consensus emerged on digital skills like computer graphics and 3D modeling, Al and
prototyping. Other competencies outlined cover multilingualism, logistical outsourcing, econometrics,

marketing and branding and climatology. The findings suggest that crowdsourcing can improve forecast
accuracy by integrating diverse perspectives from different participants who can only be engaged through
crowd sourcing platforms. This assures the potential of crowdsourcing as a valuable tool for trend
forecasting.

Another study focused on data annotation and data creation platforms that are crucial in Al
development, often conducted by distributed workers through BPO companies or crowdsourcing
platforms. Yang & Miceli (2024) explore the role of so, called "guilds" in managing community building
on Business Process Outsourcing (BPO) and crowd sourcing platforms. Guilds are supervisors who focus
on coordinating efficient work processes, enhancing standardization, and maintaining a flattened power
structure among workers. Guilds provide space for workers to discuss, coordinate, and collaborate,
thereby fostering social bonds which in turn increase worker engagement and commitment. At the same
time, guilds also serve a managerial function by carrying out administrative tasks, thus acting as both an
empowering mechanism and a tool for control. Overall, it is concluded that this dual approach leads to
productive outcomes within BPO and crowd sourcing environments.

Impact of Al on Job Loss

Willcocks (2024) challenges the notion that automation and Al will lead to significant job
displacement, instead focusing on the positive impacts these technologies have on employment. The
extent of job loss varies depending on factors such as government policies, education systems, and
economic conditions. The author argues that over a 12, year period, advanced technologies are expected
to create numerous new jobs while also restructuring existing ones. Moreover, considering aging
populations and skills shortages across many G20 countries, the risk is more likely to be insufficient
skilled labor rather than an oversupply. The article concludes that workers will need to adapt by changing
occupations or acquiring new skill sets, as automation will create new tasks. It is expected that humans
will audit and guide the machine with proliferation of activities like data creation and cleansing, more
cognitive tasks and more job shift to technical domains.

Feasibility of Impact Sourcing

Muldoon et al. (2023) discuss the challenges and pressures faced by companies in ensuring fair labor
practices and at the same time maintaining competitive advantage. Impact sourcing is the practice of
employing socio, economically disadvantaged individuals at business process outsourcing centers to
reduce poverty and create secure jobs to disadvantaged people. Major strategies of impact sourcing cover
raising wages to the Anker determined living wage before bonuses, extending the standard employment
contract to 12 months, developing systems to eliminate unpaid overtime, implementing a zero, tolerance
campaign on sexual harassment and violence, and eliminating the use of screen monitoring software.

The research covers Sama as a case study, a training, data company that focuses on annotating data
for Al systems and it claims to deliver an ethical Al supply chain with influential impact sourcing
strategies. The study highlights both positive achievements and challenges regarding Sama's impact
sourcing activities. By 2023, Sama had engaged 65,343 individuals through various programs, including
employment and digital literacy training. However, significant disparities exist as 70% of hires live below
the $1.90 poverty line, with many underemployed or facing barriers to pursuing higher education. Sama's
business, first approach, driven by profit motives of venture capital investors, caused conflicts with its
social impact goals. Permanent positions offer high salaries only to senior employees, while bench
workers earn minimal wages. The research suggests that countervailing measures such as labor
organization initiatives, civil society pressure, and governmental regulatory intervention are necessary to
engage BPO organizations with impact sourcing activities. In this regard, Germany's Supply Chain Act
exemplifies client, side regulation designed to enhance working conditions by mandating companies to
monitor social and environmental risks within their supply chains. Under this law, businesses are
required to create and publicly disclose a human rights policy statement. Violations of due diligence and
reporting obligations can result in significant fines, ranging up to 8 million euros, depending on the
severity of the breach. This framework aims to prevent human rights violations in business operations
through comprehensive oversight and stringent penalties.
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Al in -house models versus Al proprietary models

Eklof et al. (2025) seek theoretical understanding of Al implementation within a global manufacturing
company. Results highlight the necessity for a balanced evaluation of in-house versus outsourced Al
solutions. The decision to outsource capabilities was influenced by issues related to implementation,
debugging and data requirements challenges, as well as prolonged training time and lagging
performance. However, the trial of Al in -house development enhanced organizational capabilities and
enriched knowledge to make informed decisions about future in -house development or outsourcing.
They underscore the significance of collaboration between both internal and external stakeholders, and
advocate for the use of agile and experimental methodologies with regard to Al adoption. The research
also emphasizes integrating human expertise in Al development/deployment and positions Al as a tool
to augment human labor. This contribution adds to the broader discourse on human, machine
collaboration, organizational strategy, and the development and enhancement of Al capabilities.

Hosseini & Seilani (2025) provide a comprehensive analysis of Al solutions, including proprietary and
open, source platforms, tailored for various user groups from startups to large enterprises. Key platforms
covered are LangGraph (proprietary), CrewAl (proprietary), AutoGen (open, source), and AutoGPT
(open, source). Proprietary Al platforms emphasize ease of use, scalability, and enterprise, grade features,
offering ready, to, use models, seamless integration, and reliable systems. Whereas, open, source Al
platforms focus on transparency, flexibility, and community collaboration, enabling users to customize
models according to their specific requirements. While open, source platforms are generally more cost,
effective than proprietary models, they necessitate greater technical expertise for both implementation
and maintenance.

Developing competencies for future professional environments

Tolegen et al. (2025) identify key future competencies to cover mainly digital competencies, such as
computer graphics and 3D modeling, prototyping and Al. Whereas, Qi (2020) emphasizes the potential of
Al and blockchain in flattening organizational structures and promoting the formation of self, organizing
teams. Hosseini & Seilani (2025) also indicate that future trends in Al adoption cover Al, as, a, service and
open, source Al solutions. They point to the importance of integrating GenAl in business operations, but
with care, to avoid overreliance on Al and to support deeper, more meaningful learning among
employees. Dwivedi et al. (2025) explain that the widespread adoption of GenAl is expected to give rise to
new IT roles such as Al ecosystem strategists, data ethicists, Al integration specialists, and GenAl trainers.
These roles will prioritize Al safety and ethics to ensure reliable adoption of complex Al systems in
business. In response to new needs, IT professionals are expected to develop Al, related soft skills, such as
cross, cultural communication, interdisciplinary collaboration, continuous learning and adaptation to
change. Moreover, GenAl poses significant cybersecurity risks due to its ability to generate human, like
content, which cybercriminals can exploit for malicious purposes such as phishing, malware creation,
ransomware attacks, disinformation campaigns, and data breaches. Therefore, the global cybersecurity
market is expected to grow tremendously, exceeding previous growth rates. due to increased demand for
solutions to address emerging cyber threats.

Discussion

This study examined the evolving role of Artificial Intelligence (Al) in Business Process Outsourcing
(BPO) by employing a systematic literature review combined with k -means text clustering approach that
was further enriched with large language model (LLM) sentence embeddings. The analysis of
publications from 2015 to 2026 revealed that Al is no longer an auxiliary tool but a decisive driver of
transformation across outsourcing ecosystems. Evidence from the reviewed literature confirms that Al
enhances operational efficiency, reduces costs, improves performance, and supports economies of scale,
significantly reshaping competitive advantage within a globalized services economy (Abuzaid, 2024;
Ar dem, 2025) . At the same ti me, the findings wunder sc
gains, influencing governance structures, workforce structures, capability and skill development, and
strategic decision, making across the BPO sector.

The clustering analysis identified eight major thematic areas underlying Al adoption in BPO, with the
largest thematic concentration addressing Al adoption in small and medium, sized enterprises (SMES).
SMEs are increasingly dependent on outsourced Al capabilities to address talent, budget, and
infrastructure limitations, thereby accelerating their participation in the broader digital economy
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(Gornostaeva, 2021; Le Dinh et al., 2025). Equally prominent were themes related to Al outsourcing and
smart outsourcing strategies, which highlight how organizations balance efficiency, accuracy, and
scalability while managing risks such as privacy, vendor dependency, and hidden operational costs
(Hosseini & Seilani, 2025; Matytsin et al., 2023).

Generative Al (GenAl) emerged as a transformative enabler across multiple functional domains,
driving new models of human dmachine collaboration, automating knowledge -intensive tasks, and
reshaping workforce roles. Studies underscored the need for governance frameworks, skill development,
and ethical safeguards to address challenges such as algorithmic bias, hallucinations, and over reliance on
Al outputs (Dwivedi et al., 2025; Hosseini & Seilani, 2025). Additional themes, such as crowdsourcing for
data work and competency forecasting, ethical tensions in impact sourcing, and tradeoffs between in-

house versus proprietary Al model s, illustrate the
outsourcing operations and global labor ecosystems (Tolegen et al., 2025; Muldoon et al., 2023; EkI¢f et al.,
2024).

Overall, the findings demonstrate t hat-intnkiveisgvicemccel er

delivery toward more intelligent, hybrid, and innovation -driven ecosystems. To remain competitive, BPO
providers and client organizations must adopt integrated governance structures, invest in human capital,
expand ethical and regulatory compliance, and pursue flexible, experimental approaches that blend
human expertise with machine intelligence. The sector stands at a pivotal juncture where strategic
alignment, responsible adoption, and organizational readiness will determine the long -term impact of Al
on global outsourcing.

Future Directions

The LLM -based clustering approach helped to reveal the different themes and topics presented across
the 21 included studies in a rigorous way, where similar topics were grouped together based on rich
sentence embeddings (SBERT). By reflecting on these themes, we managed to derive strategic actions
required in the adoption of Al in BPO and highlight critical gaps that need to be addressed in this domain
as follows.

Advanced Human 6AlI Collaboration Models: Future research should further investigate how
human dAl collaboration will evolve as Al systems become increasingly autonomous and context aware.
While current studies highlight hybrid human ©6Al teams, there remains a need to explore how
responsibilities can be optimally divided between human workers and Al agents, how organizations can
structure oversight mechanisms, and how to mitigate cognitive, operational, and ethical risks associated
with Al -supported decision making. Such research would deepen understanding of the organizational,
behavioral, and managerial adjustments required for effective long -term collaboration between humans
and intelligent systems.

Ethical, Regulatory, and Social Impact Frameworks: Findings from the literature underscore ongoing
concerns surrounding data privacy, labor rights, and the ethical implications of Al - enabled outsourcing.
Future research should focus on developing comprehensive ethical and regulatory frameworks that
safeguard transparency, fairness, and human rights within Al supply chains and BPO. This includes
examining the impact of global due -diligence regulations, assessing their effectiveness, and proposing
governance models that protect workers involved in data annotation, crowdsourcing, and other Al -
related outsourcing tasks. An expanded research agenda is particularly critical as Al systems become
more deeply integrated into global business process outsourcing networks.

Al Adoption Roadmaps for SMEs: Given the strong emphasis on SMEs across the literature, there is a
clear need for future studies that establish structured, scalable Al adoption frameworks tailored
specifically to SMEsd® resour ce ¢ o nbasedA soltiorss,.shareth&ls e may
platforms, and outsourcing models that reduce financial and technical barriers. Future work should also
explore ecosystem partnerships, national digital transformation programs, and capacity building
initiatives that enable SMEs not only to adopt Al, but to do so sustainably and competitively.

Next-Generation BPO Operating Models: As Al capabilities continue to mature, the BPO sector is
likely to shift from traditional process execution toward more advanced service orchestration roles. Future
research should examine emerging operating models such as Al first BPOs, autonomous service centers,
and intelligent outsourcing ecosystems that integrate analytics, crowdsourcing, generative Al, and Al-
outsourcing tasks, such as data annotation, content creation, Al model testing and others. These new
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activities will redefine value creation, contract structures, and client dprovider relationships, requiring in -
depth conceptual and empirical exploration.

Workforce Transformation and New Competency Frameworks: With the emergence of new Al-
related roles, such as Al ecosystem strategists, data ethicists, and Al integration specialists, there is a
growing need to study how the workforce can adapt to rapidly changing skill requirements. Future
research should focus on developing competency frameworks, upskilling pathways, and educational
programs that prepare employees for Al -augmented work environments. Additional work is also needed
to evaluate organizational interventions that support continuous learning, cross disciplinary
collaboration, and ethical decision making in BPO -Al contexts.

Comparative Assessments of In-house vs. Proprietary Al Models: Given the strategic importance of
determining whether to develop Al solutions internally or adopt proprietary or open -source platforms,
future studies should evaluate the long -term tradeoffs among these approaches. Research could examine
cost structures, performance outcomes, cybersecurity risks, vendor dependency, and innovation potential
to provide organizations with evidence -based decision frameworks.

Cybersecurity and Organizational Resilience in Al -Driven Outsourcing: With the increasing adoption
rates of GenAl globally, risk exposure to cyber-attacks is also increasing. Future research should focus on
developing robust cybersecurity frameworks that address emerging threats such as Al -driven phishing,
synthetic fraud, and adversarial data manipulation. Studies should explore how BPO firms and their
clients can build resilient architectures capable of protecting their propriety data, mitigate cyber -attack
disruptions and ensure not sharing sensitive data in cloud -intensive operational environments.

Appendix: Systematic Literature Review References
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Abstract

Health diplomacy has emerged as a central mechanism for advancing global health objectives,
facilitating international cooperation, and addressing health inequities in an increasingly
interconnected world. This systematic review examines the contemporary landscape of health
diplomacy, with particular emphasis on how localization strategies and expented manufacturing
frameworks are reshaping diplomatic health engagement. A comprehensive search of the Scopus
database using terms encompassing health diplomacy, medical diplomacy, pharmaceutical diplomacy,
global health governance, health foreign policy, soft power health, vaccine diplomacy, health aid, and
health cooperation yielded 1,228 records. Following sstage screening process guided by PRISMA
principles, filtering first for review article type and then for social science and interdisciplinary
perspectives, 23 articles were identified, of which 13 directly relevant to the core themes of health
diplomacy, governance, localization, and equity were included in the qualitative synthesis. Findings
indicate that health diplomatic strategies broadly cluster around four -ddtgen roles: state
facilitated vaccine and pharmaceutical diplomacy, aid andpsefer diplomacy, multilateral
governance mechanisms, and localization and caplawilying initiatives. Significant challenges
emerge across all clusters, including geopolitical power asymmetries, vaccine nationalism, governance
deficits within international organizations, and persistent dependency relationships in pharmaceutical
manufacturing. Mixed results are observed across dimensions of social, economic, and environmental
upgrading, with equity outcomes frequently subordinated to national strategic interests. This review
argues that effective health diplomacy requires a rsoélar, acteinclusive approach that integrates
local manufacturing capacity, transparent multilateral governance, and eqaitjered frameworks to
achieve durable global health outcomes.

Introduction
Background and Context

Health diplomacy represents the intersection of public health and international relations,
encompassing the strategies and mechanisms through which nations negotiate, cooperate, and coordinate
on health-related matters (Kickbusch & Berger, 2010; ElSayed, 2025). ElSayed (2025) emphasizes that the
Egyptian experience illustrates how health diplomacy can be strategically aligned with broader foreign
policy goals to secure national interests while contributing to regional stability, and that the COVID -19
pandemic acted as a critical turning point, demonstrating how health can be utilized as a potent soft
power tool to build international influence during times of global crisis. Historically rooted in the
establishment of the World Health Organization in 1948, health diplomacy has gained increasing
prominence in the twenty -first century, driven by the globalization of health threats, the recognition that
health security is intrinsically linked to national security, and the growing visibility of non -communicable
and infectious diseases as geopolitical concerns (Mclnnes & Lee, 2012).

Contemporary health diplomacy operates within a complex ecosystem characterized by multiple
actors, divergent interests, and competing priorities. State actors leverage health diplomacy to advance
national health security, build international alliances, and enhance soft power (Vieira, 2018). Non -state
actors (including international organizations, non -governmental organizations, private sector entities, and
philanthropic foundations) increasingly shape the contours of global health engagement. The COVID -19
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pandemic, in particular, has exposed profound tensions within existing health diplomatic frameworks,
highlighting the contradictions between national sovereignty and global health cooperation, vaccine
nationalism, and the unequal distribution of scarce health resources (Kickbusch & Liu, 2022).

Over the past two decades, global health diplomacy, foreign policy for health, and global health
policy have changed substantially. As Kickbusch and Liu (2022) note, diplomacy has become a
constitutive part of the system of global health governance, and the COVID -19 pandemic accelerated this
integration at a moment when multilateral cooperation was already under significant strain. The
pandemic revealed not only the fragility of international health cooperation mechanisms but also the
extent to which health has become embedded in geopolitical strategy, national economic interests, and
guestions of sovereignty.

Localization and Export -Oriented Manufacturing

In recent years, the notion of localization in global health has gained considerable traction as a
strategic priority. Localization refers to the process of transferring authority, responsibility, and resources
from international organizations to national and sub -national entities (Cabral et al., 2021). In the health
sector, this encompasses the development of domestic pharmaceutical manufacturing capacity, the
creation of local health innovation ecosystems, and the strengthening of regional supply chains. This
approach is increasingly viewed as essential for enhancing health security and reducing dependency on
external actors.

Concurrently, export -oriented manufacturing strategies in the pharmaceutical and health technology
sectors represent a significant economic strategy for many nations. Countries such as India, China, and
Vietham have leveraged their manufacturing capabilities to become major exporters of generic
pharmaceuticals, medical devices, and health commodities, reshaping global supply chains and power
dynamics (Li et al., 2022). China's development assistance for health, for example, is deeply interwoven
with its export capacity in medical supplies and pharmaceuticals, particularly in relation to neglected
tropical diseases in Africa, where medical missions and product exports together constitute a form of
health diplomacy with both humanitarian and strategic dimensions (Li et al., 2022).

These developments have profound implications for health diplomacy. They create new leverage
points in multilateral negotiations, alter dependency relationships between the Global North and Global
South, and introduce equity considerations around intellectual property rights, technology transfer, and
access to lifesaving medicines. India's strategic positioning during the Mpox outbreak, for instance,
demonstrated how domestic regulatory capacity and manufacturing infrastructure simultaneously shape
a country's international health commitments and its capacity for regional diplomatic leadership (Tiwari
et al., 2025).

Global Health Equity and Health Diplomacy

Global health equity, defined as the absence of avoidable or remediable differences in health among
population groups, remains a central concern in international health policy discourse (Braveman &
Gruskin, 2003; ElSayed, 2025). Health diplomacy serves as both a mechanism and a contested domain for
advancing equity objectives. Some scholars argue that health diplomacy can enhance equity by facilitating
resource transfer, promoting capacity building, and creating accountability mechanisms for global health
commitments. Others contend that existing health diplomatic structures perpetuate inequities by
privileging wealthy nations, maintaining hierarchical relationships between donors and recipients, and
subordinating equity concerns to geopolitical interests (Kickbusch & Liu, 2022; Moser & Bump, 2022).

The COVID-19 pandemic illuminated these tensions with particular acuity. Wenham et al. (2021)
highlight that even seemingly technical mechanisms, such as traffic-light approaches to Public Health
Emergencies of International Concern, carry profound equity implications, as they vest enormous
discretionary power in multilateral bodies whose governance reflects pre -existing power asymmetries.
Similarly, Lal et al. (2022) demonstrate that proposals for pandemic preparedness reform have
insufficiently engaged with universal health coverage as a foundational equity mechanism, prioritizing
vertical health security structures over the horizontal health system strengthening that equitably serves
marginalized populations.
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Research Objectives

This systematic review is guided by the following research questions: Which strategies, relating to the
four actor roles in health diplomacy (state facilitator, multilateral regulator, producer/manufacturer, and
aid or soft-power actor), support or constrain global health equity outcomes? In what contexts are those
strategies most likely to be effectively implemented? The review further explores how localization and
export-oriented manufacturing shape the contours of contemporary health diplomatic engagement.

Theoretical Framework

Health diplomacy as a field of scholarly inquiry sits at the intersection of international relations
theory, global health governance, and political economy. This review is grounded in a Global VValue Chain
(GVC) theoretical perspective, as elaborated by Horner (2017), which provides a systematic analytical lens
for understanding how states and non-state actors are positioned within, and seek to transform, the
international division of health -related production, regulation, and assistance. The GVC framework is
particularly well -suited to this review because it moves beyond descriptive accounts of bilateral or
multilateral health engagements and toward a structural analysis of how power, value, and governance
are distributed across global health systems.

Within the GVC framework, four state roles are operationalized as the core analytical categories of
this review. The state as facilitator supports health participation in global networks through incentives,
treaties, and infrastructure investment. The state or multilateral body as regulator imposes frameworks
for health standards, emergency response, and pharmaceutical governance. The state as producer or
manufacturer engages in or supports domestic health commodity production for domestic use or export.
The state or nonstate actor as aid or softpower actor projects health influence through development
assistance, medical missions, or capacitybuilding partnerships. These roles are not mutually exclusive; a
single state may occupy multiple positions simultaneously, and the tensions between roles constitute
much of the analytical interest of the framework (Horner, 2017; Kickbusch & Liu, 2022).

The GVC perspective is complemented by contributions from constructivist international relations
theory, particularly in its attention to norms, legitimacy, and the role of epistemic communities in shaping
what counts as appropriate health diplomatic behavior (Wenham et al., 2021; Moser & Bump, 2022).
Liberal institutionalist perspectives inform the analysis of multilateral governance mechanisms,
particularly in assessing how international organizations such as the WHO mediate competing national
interests and advance (or fail to advance) collective health goods. The integration of these complementary
perspectives enables a multiscalar analysis that spans from bilateral diplomatic agreements to global
governance architectures, and from manufacturing -level economic upgrading to community -level social
equity outcomes.

This review positions health equity not merely as an empirical outcome to be measured but as a
normative design principle against which health diplomatic strategies should be evaluated. Drawing on
Braveman and Gruskin (2003), equity is understood as the absence of avoidable, remediable differences in
health outcomes among population groups defined by social, economic, or political circumstances. This
normative grounding distinguishes the present review from purely descriptive syntheses of health
diplomatic activity and aligns it with a growing body of scholarship arguing that health diplomacy must
be accountable to the populations most affected by global health governance decisions, not only to the
state actors who negotiate them (ElSayed, 2025; Abdool Karim, 2025).

Methodology
Search Strategy and Design

This study employs a systematic review methodology (Tranfield et al., 2003) to examine evidence
emerging from academic health diplomacy literature, with an explicit focus on how state and non -state
actor strategies interact with localization, manufacturing, and equity outcomes. The review follows a
stepwise approach guided by PRISMA principles (Liberati et al., 2009), as illustrated in the selection flow
diagram accompanying this study.

The Scopus database was selected for its broad interdisciplinary coverage across health, social science,
policy, and international relations domains. The following combined search string was employed: ("health
diplomacy" OR "medical diplomacy" OR "pharmaceutical diplomacy" OR "global health governance" OR
"health foreign policy" OR "soft power health" OR "vaccine diplomacy" OR "health aid" OR "health
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cooperation™). This search was designed to capture the full conceptual range of health diplomatic activity,
from formal state -to-state negotiations to non-governmental and multilateral mechanisms.

Inclusion and Exclusion Criteria

The review comprises both Arabic- and English-language peer-reviewed articles present in the Scopus
search engine, relating to Social Science, Public Health, International Relations, and Policy subject areas.
In total, 1,228 records were identified through the initial search. To ensure that only contributions fitting
the analytical scope were included, a two-stage screening process was applied.

In the first stage, records were filtered by article type: only review articles (including systematic
reviews, narrative reviews, and structured literature reviews) were retained. This methodological decision
reflects an epistemological commitment to synthesizing interpretive and evaluative scholarship rather
than primary empirical data, which remains highly heterogeneous in quality and comparability across the
health diplomacy domain. Review articles were deemed most appropriate for constructing a coherent
analytical account of actor roles and equity outcomes at a field-wide level, as they themselves aggregate
and evaluate primary evidence. This approach is consistent with established practice in systematic
reviews of governance and policy fields (Tranfield et al., 2003). This filter reduced the pool to 203 review
articles, excluding 1,025 records. In the second stage, a disciplinespecific screening was applied, retaining
only articles that adopted social science, policy, or interdisciplinary perspectives, specifically those
engaging with governance, international relations, diplomatic strategy, equity, or health policy
dimensions. This stage excluded 180 further records, yielding 23 articles eligible for full -text assessment.
Of these, 13 were identified as directly and substantively addressing health diplomacy strategies,
governance challenges, or equity implications within the scope of this review's analytical framework (See
Figure 1.), and these constitute the core empirical basis for the qualitative synthesis below.

.
Scopus Database Search
medical dipiomacy - pharmaceutico! diplomacy - globad health governance - varcine
diplomacy
n=1,228 Records Identified
From Scopus database
Screening: Article Type & Discipline
Filter 1 — Review articles anly
(systematic rewiews - nowrohive rewviews - fterature rewews)
.
Excluded n=1,025 o n =203 Review Articles Retained
Not review articles After article vy pe filter
v

Discipline-5pecific Screening
Filter 2 — Social seience & interdisciplinary perspectives
(mailicy - governance - international redations)

Excluded n =180 i n =23 Articles Eligible
Ditside sociol scisnce soaps After social science filter
-
n=13 Articles Included
n qualitative synthesis
L@!nd.‘ [ Database Search ] [ Screening f Filter ] [ Records Retained ] | Excluded

Figure 1. PRISMA Model
Source: Developed by the Authors

Data Extraction and Coding

Included contributions were reviewed and coded to provide a systematic analysis of key evidence. A
deductive approach to coding was adopted, drawing on the conceptual framework outlined in the
theoretical section. Building on typologies from the health diplomacy literature (Kickbusch & Liu, 2022;
Thokwane et al., 2022), four actor roles were operationalized as analytical categories: (i) state as facilitator;
supporting health participation in global networks through incentives, treaties, and infrastructure; (ii)
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state or multilateral body as regulator; imposing frameworks for health standards, emergency response,
and pharmaceutical governance; (iii) state as producer/manufacturer; engaging in or supporting domestic
health commodity production for domestic use or export; and (iv) state or non -state actor as aid or soft
power actor; projecting health influence through development assistance, medical missions, or capacity-
building partnerships.

Each study was coded against the following policy objectives: (i) enhancing health system
participation and integration in global networks; (ii) increasing value capture and local health capacity;
(iii) improving social and health equity conditions; and (iv) addressing environmental and structural
health determinants. Upgrading outcomes were coded as economic upgrading (expansion of
manufacturing or health service capacity), social upgrading (improvement in health equity or worker
conditions), and governance upgrading (strengthening of institutional frameworks and accountability
mechanisms). Coding was conducted by the lead author and subsequently reviewed for consistency
against the theoretical framework described in Section 2. Given the interpretive nature of the coding
categories and the relatively small corpus size, disagreements were resolved through iterative discussion
against operationalized definitions rather than through a formal inter -rater reliability protocol. This
limitation is acknowledged in Section 6. Table 1 summarizes the contributions included in the analysis.

Table 1. Studies included in the systematic review and their primary focus

Authors & Year Focus Area Key Theme Region / Scope U_pgradl_ng
Dimension
Kickbusch & Liu glﬂgﬂ;cee}lthower & Reconstructing multilateral Global Governance
(2022) P y: P governance; IR theories in GHD
governance
Use of health diplomacy in
ElSayed (2025) GHD & governance achle\(lng foreign .pollcy goals; Africa / Global Governance
Egyptian health diplomacy
experience
Abdool Karim HIV prevention South-South diplomacy; . . .
(2025) diplomacy; Africa localization of health responses Africa Equity / Social
Thokwane et al. Swsgczr Segs:lcsetg Brain drain; bilateral treaties; Southern Africa Capacity
(2022) ' NGO partnerships Building

Li et al. (2022)

Lal et al. (2022)

Dawson et al.
(2023)

Ibariez et al.
(2021)

Moser & Bump
(2022)

Tiwari et al.
(2025)

Botswana

China's development
assistance for health;
NTDs

Pandemic
preparedness; UHC;
health security

Brain Health
Diplomacy; Latin
America & Caribbean

Dementia caregiving;
brain health
diplomacy; LAC

WHO reform; global
health governance
assessment

Mpox response; India's

regulatory role; One
Health

Export-oriented health aid;
SWOT of Chinese assistance

Governance gaps; equitable
access to medical
countermeasures

Interdisciplinary toolkit;
equitable brain health outcomes

Convergence science; digital
health equity

Legitimacy; accountability;
multilateral governance deficits

Regulatory harmonization;
equitable resource distribution

Africa / Global

Global

Latin America

Latin America

Global

India / Global

Manufacturing
/ Aid

Governance /
Equity

Social / Equity

Social / Equity

Governance

Manufacturing
/ Governance
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Authors & Year Focus Area Key Theme Region / Scope U_pgradl_ng
Dimension
Wenham et al. PHE_IC_governance; Geopolitics of emergency
traffic -light IHR L . ; Global Governance
(2021) declarations; equity tensions
proposals
Kumar et al. Ml_grgtlon h_e al,th; Fairness; health rights of non- . .
priority setting; o o Europe Equity / Social
(2024) ” citizens; policy transparency
European policy
COVID-19 mental Regional cooperation; Social /
Seon et al. (2023) | health; Caribbean; CARICOM; philanthropic Caribbean
. - Governance
health diplomacy partnerships
Not e: QQQ = major relevance,; "QQ = significant
relevance.

Source: Developed by the Authors

Health Diplomacy Strategies and Outcomes
State as Facilitator: Vaccine, Pharmaceutical, and Treaty -Based Diplomacy

As can be seen in Table 2, the role of a facilitator is the most widely reported in the literature on health
diplomacy consulted, and it is most commonly realized in the form of vaccination diplomacy,
pharmaceutical export policies, and bilateral health agreements. Consistent with the rest of the global
value chain literature, the facilitator role of the state is geared towards contributing to the participation in
global health networks by helping to establish enabling conditions of health commodity flows and
diplomatic interactions.

The most noticeable form of the modern manifestation of health diplomacy through states is vaccine
diplomacy. Kickbusch and Liu (2022) report on the use of vaccine production and distribution capacity by
states, especially those with emerging economies, as tools of diplomatic power, and how these tools have
restructured power in multilateral health governance systems. The COVID -19 pandemic was a booster
shot, triggering a competition between states to leverage the use of vaccine supplies as a geopolitical
instrument, at the same time showing the weakness of equity-based distribution systems, including
COVAX.

The facilitator role can also be observed in bilateral health treaties. Thokwane et al. (2022) present a
didactic case study of how Botswana faced the problem of specialist medical services gaps, which had
been enhanced by chronic brain drain, by bilaterally diplomatic agreements with Cuba, China, and faith -
based international non-governmental organizations. The case shows the significance of clarity as to the
national health priorities at the start of the negotiations and demonstrates that this has been a consistent
trend where the goals of service-delivery have historically dominated over the sustainable capacity -
building goals. It also shows that health diplomacy by lower -middle income nations should use a
different analytical paradigm than that used with high -income donors since the former have to negotiate
both as a structurally dependent state and at the same time as one hoping to exercise health sovereignty.

The discussion by Li et al. (2022) of development assistance by China in the field of health sheds light
on another aspect of the facilitator role, namely the role of export-oriented manufacturing as a part of
diplomatic strategy. The medical missions of China to African states, the export of drug products and
medical supplies to tackle neglected tropical diseases, is a kind of health diplomacy mixing humanitarian
goals with economic and geopolitical values. A SWOT analysis of the Chinese potential in this area shows
that China has strong assets such as developed diplomatic ties with more than 50 African nations and a
strong manufacturing base, while significant gaps remain in terms of regulatory harmonization, local
knowledge transfer, and sustainability of field interventions.

ElSayed (2025) further contextualizes the facilitator role from the perspective of a mid-income country
navigating global health governance structures. The Egyptian experience, as analyzed in that work,
illustrates how states can strategically align health diplomacy with broader foreign policy objectives to
secure national interests while simultaneously contributing to regional health stability, a dynamic that is
particularly salient for countries occupying an intermediate position in global health value chains.
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Multilateral Regulator: Governance Mechanisms and Their Limitations

Some of the studies included in the review shed light on the multilateral bodies and international
regulation frameworks that seek to regulate the health diplomatic space with varying success. Consistent
with the theoretical literature on the role of the state as a regulator (Horner, 2017), the multilateral
regulator role includes the development and enforcement of international health regulations, emergency
response frameworks, and pharmaceutical regulation standards, whose results are often disputed on the
basis of power and equity.

Moser and Bump (2022) give a systematic evaluation of the World Health Organization that is
especially educative. Their review of 139 articles that evaluate the performance of the WHO reveals a
pattern of persistent governance shortcomings: a diminished legitimacy due to lack of agreement
regarding organizational purpose, unequal influence of Member States, a lack of accountability
mechanisms, and a conflict between the normative power of the WHO and its limited legal ability to
impact uncooperative states. These organizational shortcomings are not accidental but point to the
inherent conflict in the health governance of the world between the imperative of sovereign equality in
the multilateral arena and the factual asymmetries of power that determine the result of negotiations.

Wenham et al. (2021) apply this criticism to the particular field of Public Health Emergency of
International Concern declarations, stating that traffic -light systems of emergency response proposed
include problematic assumptions regarding the impartiality of technical governance. Their review shows
that even supposedly evidence-based governance reforms have high equity consequences since they
define what health threats are prioritized and allocated resources, and under what conditions
internationally. Lal et al. (2022) also note that proposed pandemic preparedness reforms, such as the
proposed pandemic treaty, the Pandemic Fund, and mechanisms of equitable access to medical
countermeasures, have failed to adequately incorporate universal health coverage as an architecture of
health security, potentially repeating the most devastating equity failures of the COVID -19 pandemic.

There is also the regulatory dimension that is experienced at the regional and bilateral levels. Kumar
et al. (2024) investigate the models of priority-setting in migration health policy in European nations and
show that the intersection of health diplomacy and migration governance has acute equity issues.
Through their analysis, they find that the right to health of non -citizens and international migrants is
systematically delegated to politically charged migration governance interests and has profound impacts
on health equity and coherence of international human rights commitments.

State as Producer: Localization and Export -Oriented Manufacturing

The producer role, whereby states participate directly in or assist domestic production of health
commodities, becomes a more prominent feature of modern health diplomacy, especially in the post-
COVID environment of supply chain vulnerability. The review also identifies comparatively low yet fast -
increasing interest in this aspect in the scholarly literature, the most significant works on which are
dedicated to the geopolitics of vaccine and pharmaceutical production.

The analysis of the Indian government response to the outbreak of Mpox by Tiwari et al. (2025)
exemplifies the overlap of internal regulatory potential, manufacturing resources, and global health
obligations. The case of India shows how the role of one country in global pharmaceutical value chains
directly defines its health diplomatic stance: as a leading generic pharmaceutical exporter, the country is
at the same time an international recipient of the health governance commitments under the International
Health Regulations, which puts the country between conflicting demands of national economic interests
and the responsibility to promote health equity in the global arena. The case of Mpox shows that
regulatory harmonization and One Health approaches need to be integrated to allow the equitable
allocation of resources.

The complementary analysis by Li et al. (2022) puts the exportoriented model of health assistance of
China in the spotlight and outlines a series of strategic opportunities for extending the role of China in
controlling neglected tropical diseases through its well -established manufacturing and diplomatic
relations with Africa. Nevertheless, the SWOT analysis reveals serious threats as well, such as fear of the
quality and suitability of health technologies exported, the risk of dependency on aid, and the possibility
of health assistance being used as the means of economic and geopolitical influence instead of the
development of local health capacity. The results echo some larger arguments in the world value chain
literature regarding how export -driven forms of production can reproduce dependency rather than
genuine local capacity.
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Aid and Soft -Power Actors: Capacity Building and Regional Diplomacy

The fourth group of health diplomatic strategies is the aid -based and softpower strategies, such as
development assistance to health, medical missions, empowering regional health bodies, and specific
health diplomacy initiatives. These strategies are defined by their focus on relationship -building, diffusion
of norms, and development of long -term capacity, yet the review reveals a high level of diversity in equity
outcomes.

Abdool Karim (2025) provides an interesting narrative of health diplomacy in the African response to
HIV prevention and captures how South -South diplomacy relationships (based on the experience of
epidemiological crisis, local research capacity, and community-based advocacy) led to health policy
innovations that have since shaped the practice of HIV prevention worldwide. The case depicts how
health diplomacy can potentially serve as a pathway to epistemic equity: the establishment of a situation
whereby knowledge produced in the Global South receives an equivalent degree of legitimacy compared
to knowledge produced in high -income research contexts. The experience of preventing HIV in Africa
shows that sustainable health diplomacy result is not just the flow of resources, but the building of
relationships of authentic scientific and policy peer -ship.

Another example of targeted soft-power strategies is the new discipline of Brain Health Diplomacy. In
the study by Dawson et al. (2023), the concept of brain health diplomacy was introduced to deploy
interdisciplinary and cross -sectoral resources to mitigate the increasing impact of dementia and
neurological disease in Latin America and the Caribbean. Their contribution to health diplomacy leaders
focuses on culturally aware and region -specific intervention and the role of equity -focused approaches in
health diplomatic practice. lbafiez et al. (2021) extend this framework by examining the dementia
caregiving challenges in Latin America and the Caribbean, situating these problems in the context of
convergence science and brain health diplomacy as coordinated actions in response to the structural
inequalities of the area, such as weak health systems, gendeisproportionate caregiving burdens, and
digital health divides.

Seon et al. (2023) offer another example of how health diplomacy, through joint work with regional
organizations, transnational agencies, and charitable groups, can bring resources together to respond to
the needs of mental health in the circumstances of a complex health crisis such as the COVIBD19
pandemic. Their discussion highlights the significance of making regional health authorities like
CARICOM recognize that population mental health is a substantive diplomatic priority requiring action
and sustainable plans based on regional health reality rather than externally imposed frameworks.

Table 2. Health diplomatic strategies by policy objective

Strategy / Actor Role GVC Value Socia_ll Environmental/
Participation Capture Upgrading Equity
Vaccine & Pharmaceutical Diplomacy QQQ ‘QQ ‘QQ " Q
-- Export-oriented manufacturing leverage QQQ QQQ e " Q
-- Technology transfer negotiations ‘QQ QQQ "QQ " Q
Soft Power & Aid -Based Diplomacy ‘QQ B "QQ ' Q
-- Development assistance for health "QQ o QQQ " Q
-- Medical missions / b ilateral treaties "QQ e QQ
Multilateral Governance Mechanisms ‘QQ ‘QQ QQQ Q0
-- WHO / IHR frameworks "QQ ' QQ ' QQ ' QQ
-- Pandemic preparedness instruments QQQ ‘'QQ QQ Q0
Localization & Capacity Building "'Q0Q QQ0Q QQQ )
-- Local manufacturing i nvestment "'Q0Q QQ0Q ‘QQ T
-- Regional health body empowerment BEN) "QQ QQQ S Q
Brain Health / Specialized Diplomacy o e QQQ ' QQ
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Note: QQQ = major relevance; "QQ = significant relevar
as incidence of records reporting each objective within those addressing the strategy in each row.
Source: Authors' own elaboration.

Co-Existence of Upgrading and Downgrading: Tensions and Trade Offs

One common aspect of the reviewed health diplomacy literature as summarized in Table 3 is the
presence of both upgrading and downgrading processes: at times in the same initiative, country, or time
frame. Although many instances suggest that health diplomatic approaches may facilitate significant
changes in health system capacity, equity, and governance, ambivalent outcomes are always witnessed at
the crosspoint of economic interest and health equity goals.

The most widespread conflict known in the literature is the one between the strategic interests of the
state and the global equity requirements of health. The most acute modern expression of this conflict is
vaccine nationalism, as a method of prioritizing the provision of domestic vaccines over equitable
distribution throughout the world. Kickbusch and Liu (2022) report the ways the COVID -19 pandemic
revealed the constraints of existing multilateral governance structures in mediating this conflict, with
states possessing manufacturing capacity giving priority to domestic populations in a systematic manner
despite the moral and epidemiological considerations of fair global allocation. This dynamic depicts a
basic asymmetry in health diplomacy, in which the states that have the most ability to affect health
diplomatic outcomes are also those with the most incentive to subordinate equity goals to national
interests.

The second major conflict is between the shortterm diplomatic goals and the long -term capacity
building. Thokwane et al. (2022) note that historical health partnerships in Botswana were often service-
focused but not capacity-focused, which generated intermittent gains in specialist medical access but
failed to create the institutions and human resource base required to be sustained. This trend is echoed by
larger criticisms of aid -based health diplomacy: that it creates dependency relationships instead of actual
health system strengthening (Moser & Bump, 2022). The weakness of health systems that rely on external
diplomatic ties to provide the required services was further highlighted by the disruption of
internationally staffed health services during the COVID -19 pandemic.

Third, the review finds that there are enduring stresses between manufacturing -oriented health
diplomacy and equitable distribution of its benefits. Although export -oriented pharmaceutical production
in countries like India and China has increased access to affordable medicines globally, the conditions
under which this access is granted are organized according to commercial and diplomatic interests rather
than solely on the basis of equity considerations (Li et al., 2022; Tiwari et al., 2025). Technology transfer
pledges most commonly negotiated at health diplomatic forums have historically been made unequally,
with recipient nations often receiving manufacturing processes but lacking the knowledge infrastructure,
regulatory capacity, and supply chain integration to maintain and adapt on their own.

Lastly, corruption in governance among multilateral organizations is also one of the factors that leads
to ongoing downgrading. According to the evaluation by Moser and Bump (2022), the WHO s
surrounded by the problem of legitimacy, lack of resources to be structured, and lack of autonomy to hold
recalcitrant member states to account. These gaps are not only administrative: they are the political
economy of global health governance, where states and other actors with the largest financial inputs into
multilateral health institutions are also those with the highest ability to influence governance agendas in
ways that appeal to their interests. The analysis of PHEIC governance mechanisms provided by Wenham
et al. (2021) demonstrates that such power structures are imprinted in the so-called technical governance
designs.

Table 3. Studies by challenge domain and upgrading outcome

Kickbusch & Liu (2022) QQQ "QQ QQQ "'QQ Mixed
ElSayed (2025) QQQ "QQ QQQ "QQ Mixed
Abdool Karim (2025) ''QQ QQQ "'QQ QQQ Upgrading
Thokwane et al. (2022) " Q "QQ QQQ "'QQ Upgrading
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Study Gegga:i:rcal Tigls]ii;)rqs GO\/Ge;rI;ZnCG Depgr:?d.ency Outcome
Li et al. (2022) "QQ "QQ "QQ QQQ Mixed
Lal et al. (2022) "QQ QQQ QQQ "QQ Mixed
Dawson et al. (2023) " Q QQQ "QQ o} Upgrading
Moser & Bump (2022) QQQ " QQ 000 g Dowzgradi
Tiwari et al. (2025) "QQ '"QQ "QQ QQQ Mixed
Wenham et al. (2021) QQQ QQQ QQQ o} Mixed
Kumar et al. (2024) "QQ QQQ "QQ o} Mixed
Seon et al. (2023) " Q "QQ "QQ o} Upgrading
Ibafiez et al. (2021) " Q QQQ "'QQ T Q Upgrading
Not e: QQQ = major occurrence; "QQ = significant

positive health equity or governance outcome documented; Downgrading = negative outcome or missed
objective; Mixed = both documented.
Source: Authors' own elaboration.

Discussion: Design and Implementation of Effective Health Diplomatic Strategies

The analysis above indicates which actor roles are more likely to achieve health equity upgrading and
which are associated with persistent tensions and downgrading risks. However, it also reveals significant
heterogeneity across cases. It is clear that designing and implementing health diplomatic strategies is a
complex undertaking, and that ineffective design or implementation may prevent states from realizing the
equity potential of their diplomatic engagement or may inadvertently entrench existing inequalities.
Drawing from the comparative analysis of successful and unsuccessful cases and building on the health
diplomacy and global value chain literatures, we identify five design and implementation considerations
that cut across all four actor roles.

First, effective health diplomatic strategies require a granular understanding of the specific health
system context and value chain position of partner countries. A common observation in the literature is
that health diplomatic efforts have failed when they are formulated without sufficient consideration of the
absorptive capacity, regulatory environment, and supply chain architecture of recipient health systems.
According to Thokwane et al. (2022), past collaborations made by the Botswana government were marked
by an absence of harmony between diplomatic objectives and those of the recipient country, while the
more recent collaboration involving St. Paul Medical Missions was only possible when national health
priorities were made clear and agreed upon initially. Likewise, Li et al. (2022) observe that the efficacy of
Chinese health aid to neglected tropical diseases in Africa is limited by the lack of focus on country-
specific epidemiological and regulatory frameworks.

Second, the main problem with health diplomatic design is that it is necessary to consider and
compromise between conflicting interests, especially between the lead actors on the global level (be it
multilateral organizations, or donor countries, or large pharmaceutical companies) and the policymakers
and communities of the recipient countries. The experience of the COVID-19 COVAX mechanism,
analyzed by Lal et al. (2022) and Kickbusch and Liu (2022), demonstrates what happens when these
competing interests are not resolved prior to the emergence of crises: the decisions made regarding
resource allocation under acute political pressure systematically benefited the interests of high-income
countries, and the equity architecture assumed to be inherent in the system did not hold.

Third, the engagement of various parties, including state, private sector, civil society, and multilateral
organizations, in the design and execution of health diplomatic strategies is always linked to longer and
fairer results. The narration of the HIV diplomacy of Africa by Abdool Karim (2025) shows that multi -
stakeholder strategies, based on community-level, South-to-South peer exchange, and local research
capacity, yielded knowledge and policy innovations that neither the vertical donor programs nor bilateral
state-to-state agreements could have created on their own. Dawson et al. (2023) similarly emphasize that
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brain health diplomacy's effectiveness in Latin America depends on its capacity to mobilize
interdisciplinary coalitions across academic, policy, and civil society domains.

Fourth, the implementation phase can often be the determining factor of whether health diplomatic
promises can be turned into equity deliverables. The example provided by Seon et al. (2023) on the
Caribbean context shows that the articulation of mental health as a health diplomatic priority must be
accompanied by not only political commitment at the level of regional bodies but also adequate allocation
of resources, institutional facilities, and community -level facilities to execute psychosocial support
programs on a long-term basis. The analysis of migration health policy conducted by Kumar et al. (2024)
also reveals that the mismatch between promises made in priority setting and the realities of
implementing such policies is defined by factors of political economy, which health diplomatic
frameworks need to address explicitly.

Fifth, successful health diplomacy in the era of localization demands a combination of measures to be
implemented in a coordinated order, the mix of which varies over time as the capacity of health systems
increases. Singleinstrument health diplomatic policies, be it vaccine donation programs, bilateral medical
missions, or unilateral regulatory harmonization initiatives, were in nearly every case examined
inadequate to meet long-lasting equity goals. As illustrated in the analysis conducted by Tiwari et al.
(2025) on India's reaction to Mpox, the synergistic approach of capacity building, surveillance, and
diplomacy is a prudent one for national health security. Thokwane et al. (2022) further demonstrate that
the inability to achieve a harmonious balance between diplomatic aims and those of the beneficiary
country explains why past cooperation efforts embarked on by the Government of Botswana did not
succeed, while the current effort has been marked by a shift in focus to capacity building.

Conclusion

This systematic review contributes to a growing body of evidence establishing health diplomacy as a
multi -dimensional field of scholarly and policy inquiry that has evolved beyond traditional aid toward a
sophisticated framework of trade -diplomacy and localization. Building on recent advances in both health
diplomacy theory and global health governance research, we have provided a systematic account of how
state and non-state actors leverage these strategies to pursue health equity and of the persistent tensions
and trade-offs that characterize this endeavor while navigating the complexities of export -oriented
manufacturing.

Our analysis demonstrates that contemporary health diplomacy is organized around four strategic
actor roles: state facilitator, multilateral regulator, producer/manufacturer, and aid or soft -power actor.
This shift is particularly evident in how the COVID -19 pandemic redefined health as a core element of soft
power and national security. Furthermore, initiatives like the Health Silk Road provide a blueprint for
how trade -diplomacy can create promising industrial opportunities, and the successful integration of
health into foreign policy requires a balance between national strategic interests and health equity.
Consequently, the future of the field lies in aligning localization (specifically domestic manufacturing and
regulatory autonomy) with diplomatic architecture to ensure a more resilient global health order.

Each of the four actor roles is associated with distinctive policy objectives, equity implications, and
implementation challenges. When enhancing health system participation in global networks is the
objective, state facilitators typically invest in vaccine diplomacy, bilateral health treaties, and export -
oriented manufacturing leverage. When value capture and local capacity development are targeted,
localization initiatives and technology transfer frameworks gain relevance. When social and equity
objectives are primary, multilateral regulatory mechanisms and multi -stakeholder capacity-building
approaches are more commonly associated with positive outcomes, though governance deficits within
multilateral organizations frequently limit their effectiveness.

Our analysis highlights that state health diplomatic strategies can enable meaningful improvements in
health equity and system capacity, but that mixed results are the norm rather than the exception,
particularly in relation to the state producer and multilateral regulator roles. Trade -offs between national
economic and geopolitical interests on the one hand and global health equity on the other are a structural
feature of health diplomacy (not an anomaly), and effective diplomatic design must explicitly
acknowledge and address them. The COVID-19 pandemic has demonstrated, with painful clarity, that
health diplomatic frameworks that fail to embed equity at their architectural core will be systematically
undermined when they are needed most.
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The review has a number of limitations worth noting in interpreting these results. First, the analysis is
based on policies already discussed within the academic review literature, and therefore does not provide
a complete account of all health diplomatic initiatives at the global level. Second, the analysis drew solely
from Arabic and English -language sources. Third, the screening process, while rigorous, resulted in a
corpus of 13 directly relevant studies, reflecting the nascent state of systematic health diplomacy
scholarship relative to the scale and complexity of the phenomenon it seeks to describe. Fourth, coding
was conducted primarily by the lead author; while iterative consistency checks were applied, the absence
of a formal inter -rater reliability protocol represents a methodological limitation that future reviews in
this domain should address. Fifth, the lead author has contributed to the health diplomacy literature
included in this review; while this reflects genuine scholarly specialization and the limited extant
literature on Egyptian health diplomacy, readers should note this concentration when assessing the
synthesis. Future systematic reviews should seek to diversify the evidence base geographically and by
author affiliation.

Based on our analysis, it is clear that states, multilateral organizations, and non-state actors all have
central roles to play in constructing a more equitable global health diplomatic order. Realizing this
potential, however, requires a multi -scalar appreciation of health system dynamics, genuine multi-
stakeholder engagement across the full spectrum of affected communities, and a sustained commitment to
equity as a non-negotiable design principle of health diplomatic architecture. As localization and export -
oriented manufacturing continue to reshape the geographies of global health, the scholarship and practice
of health diplomacy must evolve accordingly, moving beyond diplomatic gestures towards the
construction of durable, equity -centered global health institutions.

Positionality Statement

The lead author is an academic and public health practitioner based in Egypt, with professional
experience spanning the Ministry of Health, WHO advisory roles, and academic work. This situated
position in a middle -income country navigating both regional and global health governance structures
informs the analytical sensibility of this review, particularly its attention to the asymmetries experienced
by countries that occupy intermediate positions in global health value chains and that simultaneously
function as recipients and contributors of health diplomatic engagement. While this positionality brings
contextual depth to the analysis, readers should be aware that it may also introduce interpretive
emphases that a differently positioned author might weigh differently. The review has sought to
foreground this awareness throughout by grounding analytical claims in the reviewed literature rather
than in unreferenced positional assertions.
Abbreviation
GHD 6 Global Health Diplomacy
GVC 0 Global Value Chain
WHO 06 World Health Organization
PRISMA 0 Preferred Reporting Items for Systematic Reviews and Meta -Analyses
COVID -19 68 Coronavirus Disease 2019
PHEIC & Public Health Emergency of International Concern
IHR 0 International Health Regulations
UHC 06 Universal Health Coverage
NGO 48 Non-Governmental Organization
NTDs & Neglected Tropical Diseases
CARICOM 0 Caribbean Community
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Abstract

As countries address the threat of climate change, many developing economies are diversifying
their resources. Understanding the association between progress in green innovation and stock market
valuation is therefore important for the transition to a foarbon economy. This study examines the
influence of green innovation #te country level on the market value of domestic listed firms across
11 Middle East and North Africa (MENA) countries from 2014 to 2023. The findings reveal a
paradoxical relationship between innovation and market valuation. Although a positive correlation
suggests that sustainability signals stock market strength, the regression results indicate a negative,
statistically significant effect when heterogeneity and endogeneity are controlled for. These results
indicate that country heterogeneity matters and that green innovation currently imposes deshort
financial burden rather than generating a valuation premium in MENA stock markets. This may
reflect high costs and the reallocation of resources towards conventional energy and research and
development (R&D), positioning these economies in the early phase of the transition toaablomv
economy. This paper contributes to the literature by identifying green innovation development as a
significant determinant of stock market valuation. It also suggests that policymakers should prioritise
policy-led development, including intellectual property protection, R&D subsidies, and tax credits, to
offset transition costs and help green innovation to strengthen stock market resilience and achieve low
carbon economies in the MENA region.

Introduction

Climate change has increased the need for market mechanisms that support a lowcarbon transition.
For instance, the Russi@®Ukraine war sharply increased energy price volatility, which directly affected
firm performance and risk profiles in energy -importing markets. In addition, the resource curse has
prompted policy responses in global stock markets, showing the importance of national policy
mechanisms in reducing external shocks and supporting the move to a low-carbon economy (Alazmi et
al., 2023).

The paradoxical relationship between environmental sustainability and financial performance has
become a major area of finance and economic research as countries confront economic instability and
climate change. Global acknowledgement of environmental degradation has reached a threshold at which
t he Pari s Agreement and t he United Nati ons?® Sust al
unprecedented pressure on countries to transition to low -carbon economies (Sinha et al., 2020). In this
context, national green innovation (GI) can play a vital role in reducing environmental degradation. Gl is
defined as the development of green or sustainable operational processes, products, or technologies that
decrease transition risks, lessen overdependence on conventional resources, and improve resource
efficiency. It has become an important tool for attaining these national sustainability targets (Suo et al.,
2024). A strand of the literature has emphasised the regulatory and operational costs of such transitions,
whereas more recent wor k suggests that Gl can serve
advantage and valuation in stock markets.

The high degree of volatility in conventional resource prices generated by the RussiadUkraine war
highlights the urgent need for countries to strengthen Gl development to attain market stability and
energy security (Alazmi et al., 2023). The Middle East and North Africa (MENA) countries occupy a
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distinct and complex place in this transition. Energy -importing countries are exposed to the resource
curse and geopolitical shocks. As a result, many economies are heavily dependent on conventional
resources, and their development paths are largely facilitated by conventional energy sources. This
dependency has contributed to environmental issues. In 2017, the MENA region accounted for
approximately 7.33% of global CO; emissions, despite generating only approximately 4% of global GDP
(Omar, 2019; World Bank, 2018). Furthermore, Saudi Arabia and several other countries in the region rank
among the worl dds top pol | uemissioms. In responser masy couhtriep ave
initiated sustainability agendas, such as Saudi
expand the role of green innovation and renewable energy in their energy mixes (Mahmood et al., 2023).
As these countries move towards a low-carbon economy, their stock markets serve as an important
indicator of investor confidence and financial market strength during the transition. According to

capit
Ar abi

signalling theory, Bergh et al . (2019) suggest that

stakeholders regarding its long -term financial stability and governance, hence enhancing its market value.

By reducing information asymmetry, firmsd green
investors (Huang and Shen, 2024). The resourcebased view (RBV) suggests that Gl can function as a
distinctive asset that provides firms with a sustainable competitive advantage in oil -dependent

economies, thereby decreasing the cost of capital and market value (Suo et al., 2024).

Despite the importance of Gl as a driver of resilient markets, limited attention has been paid to its
effect on aggregate market valuation. In addition, most of the existing literature focuses on developed
economies or BRIICS countries (Brazil, Russia, India, Indonesia, China, and South Africa; Makeeva et al.,
2024; Sinha et al., 2020), whereas MENA countries remain underexamined and crossountry comparative
analyses are limited. Although many MENA countries have pursued green innovation, it remains unclear
whether national green initiatives translate into valuation premiums for listed firms in specific
institutional settings (Babiker, 2016). The region also shows marked heterogeneity in institutional
governance and innovation infrastructure. Gulf Cooperation Council (GCC) states such as Saudi Arabia
and the United Arab Emirates (UAE) have made substantial state-led investments in renewable energy
and environmental patent protection, whereas North African economies such as Egypt and Morocco
continue to face structural constraints in financing green innovation (Elkebti et al., 2025).

This study addresses these gaps by examining the relationship between the level of national Gl
development and the market value of listed firms across 11 countries: Bahrain, Egypt, Saudi Arabia,
Israel, the UAE, Qatar, Kuwait, Morocco, Jordan, Turkey, and Oman. It uses an annual panel dataset
covering 2014 to 2023. Several econometric methods are employed to capture the dynamic effects across
diverse stock markets. The study analyses how national Gl affects aggregate market valuation. It also
examines the role of macroeconomic control variables in shaping this relationship and compares the
effects across MENA markets with different levels of development.

This study makes three contributions. First, it fills a gap in the MENA literature by providing
empirical evidence on the outcomes of sustainability -oriented innovation in a region long associated with
fossil-fuel dependence. Second, it offers practical insights for policymakers and practitioners by showing
that the transition to a low -carbon economy is not simply an environmental issue; it is also linked to stock
market complexity. Third, by identifying the signalling mechanisms connected with sustainability, the

ni

C

t

study shows how sustainability initiatives can reduce
economic shocks and the resource curse. Because the resource curse remains a major challenge,
understanding these dynamics i s i mportant fcarbon a s s e s ¢

transition will support environmental quality and long -term stock market prosperity or create further
difficulties.

Literature Review
A substantial body of literature examines the relationship between Gl and stock market valuation
from the perspectives of environmental management and firm financial performance. As both developing

and developed economies seek to meet the targets of the Paris Agreement, Gl has become a strategic asset

that can help firms achieve competitive advantage and reduce transition risks (Sinha et al., 2020). This
review synthesises the theoretical foundations of GI, its impact on firm performance and market
capitalization, and its relevance to capital markets.

This study draws on several complementary theoretical frameworks. First, the Porter Hypothesis
suggests that effective environmental regulation can stimulate green innovation, improve market
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competitiveness, and offset potential compliance costs (Porter and Van der Linde, 1995; Zhang et al.,
2024).

Second, signalling theory suggests that a firmbés in
stakeholders, indicating strong management quality and long -term financial viability. When this signal is
communicated effectively, it can reduce information asymmetry between managers and investors by
disclosing environmental performance, an important aspect of Gl, and thereby lowering uncertainty and
strengthening market trust (Lin et al., 2021). Risk disclosure also helps address agency problems such as
adverse selection and moral hazard by reducing conflicts of interest between managers and owners. In
addition, disclosing sustainability performance, such as Environmental, Social, and Governance (ESG)
scores, signals ethical behaviour and managerial transparency, reducing information asymmetry and
limiting the withholding of bad news from the market (Hafez and Ebrahim, 2024).

Third, Gl can be viewed as a distinctive strategic resource that enables firms to achieve sustainable
financial gains and higher market value, which is consistent with the RBV (Makeeva et al., 2024). Agency
theory likewise suggests that when firms disclose environmental performance, including Gl activities,
they strengthen their legitimacy in the eyes of market participants and improve financial performance
(Hafez and Moawad, 2024).

Moreover, the Innovation Claudia Curve (ICC) suggests that the relationship between technological
innovation and its environmental consequences follows an inverted U -shape (Sinha et al.,, 2020).
According to this theory, environmental degradation rises during the initial stages of innovation
implementation. Once innovation reaches a certain threshold, however, its effects begin to reduce carbon
emissions (Mensah et al., 2018). This framework also helps explain developments at the firmoperational
level. In the first stage of the ICC, firms often face high costs because substantial financial resources are
diverted from current operations to fund research and development; this can reduce short -term market
valuation (Semenova et al., 2024). At this stage, the financial burden and the diversion of resources
towards Gl outweigh any perceived valuation premium. As firms approach the turning point of the
curve, the transition to the technique effect allows efficiency gains to support stronger long -term financial
performance (Hashmi and Alam, 2019). At a later stage, these gains can turn the initial financial constraint
into a valuation premium and lead to more sustainable market capitalisation over time. Although
signalling theory suggests that Gl indicates management quality in emerging markets, that signal may be
weakened by the high initial costs of moving away from oil dependence, where conventional resources
remain relatively cheap (Semenova et al., 2024).

A strand of empirical literature provides contradictory findings; some studies show that Gl has a
positive effect on firm valuation, whereas others report a negative effect. Evidence from China indicates
that Gl can significantly increase market value; Shu et al. (2024), for example, found that a oneunit
increase in GI can raise Tobinds Q by about 18 wunits.
also often found to earn higher profits and improve financial performance through greater transparency
in environmental disclosure (Wurlod and Noailly, 2018). Another comparative study of Egypt and the
United States shows that GI can strengthen firmsoé abil
and Wahba, 2024).

Other studies, however, report a negative relationship. Semenova et al. (2024) show that, although Gl
improves long -term financial performance, it may lead to weaker short -term outcomes because of high
initial R&D expenditure and the substantial resources required for implementation. Some studies also
identify a U -shaped relationship in which the initial costs of innovation reduce performance before the
technique effect, that is, improved efficiency, eventually outweighs the scale effect, namely increased
economic activity (Xie et al., 2022).

A growing body of research examines how Gl influences capital -market efficiency. Stock price
informativeness (SPI), defined as the degree to which stock prices incorporate firm-specific information, is
positively affected by GI (Grewal et al., 2021; Huang and Shen, 2024). By increasing the transparency of
firmsd environment al commit ment s, Gl can make stock
beneficial for firms operating in weak institutional settings (Huang and Shen, 2024). Gl also functions as a
risk-mitigation tool. Firms with strong environmental performance face lower stock price crash risk
because Gl strengthens investor confidence and reduces the likelihood that managers will withhold
negative news (Liu et al., 2022; Suo et al., 2024).

The MENA countries provide a distinctive setting for understanding Gl as a strategic tool in the green
economic transition because of the regionds dependenc:e
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bases (Sinha et al., 2020). In this transition, stock exchanges serve as important barometers of progress
towards national sustainability targets such as Saudi

The existing literature on the MENA context highlights marked cross -country heterogeneity in green
innovation development. GCC economies, led by Saudi Arabia and the UAE, have taken a proactive
approach to national green initiatives, including green innovation development. Saudi Arabia, for
example, accounted for 37% of regional green patents between 2010 and 2016, a trend that coincided with
growth in the market capitalisation of the Tadawul stock exchange (Kahia et al., 2023; Mahmood et al.,
2023). By contrast, North African countries such as Egypt and Morocco face structural barriers to
financing innovation, which weakens the link between green initiatives and market valuation (Wagan et
al., 2025). This pattern is consistent with evidence from the MENA region showing that GI may initially
increase national emissions through greater economic activity, the scale effect, until a threshold is reached
at which it begins to generate positive spillover effects for neighbouring countries and support a low -
carbon transition across the region (Bilal et al., 2022; Mahmood et al., 2023).

Although part of the literature suggests that Gl enhances firm value and stabilises capital markets,
research on MENA countries still reveals a clear empirical gap. Existing studies tend to focus on
individual countries, such as Saudi Arabia and Tunisia (Ghorbal et al., 2022; Kahia et al., 2023). There is
therefore a need for a comprehensive crosscountry panel-data analysis that accounts for regional
institutional differences and examines how national -level green progress translates into market
capitalisation premiums or constraints for listed firms. This study addresses that gap by examining the
financial consequences of the green transition in the MENA region over time.

Research Design

This study uses a panel dataset covering 2014 to 2023 to capture the dynamic effect of the shift to a
low-carbon economy, measured through green innovation development, on market valuation in the
MENA region. The sample comprises 11 countries: Bahrain, Egypt, Saudi Arabia, Israel, the UAE, Qatar,
Kuwait, Morocco, Jordan, Turkey, and Oman. These countries represent a range of market structures,
including active stock exchanges in both the resource-dependent GCC and the more diversified North
African economies, allowing the analysis to capture national sustainability targets from both micro - and
macro-level perspectives.

In this study, the data were compiled from several sources. Gl (Greenlnnov) was measured as the
total number of environmental patents divided by the total number of patents, using data from the World
Intellectual Property Organization (WIPO). This is a common proxy for assessing the effectiveness of
environment al policy in promoting green innovation
environmental practices in response to pollution penalties and external pressures such as market
turbulence associated with the transition to a low -carbon economy, thereby sending a sustainable signal
to market participants and increasing market capitalisation, as suggested by signalling theory (Qiu et al.,
2020; Semenova et al., 2024). The dependent variable is the natural logarithm of the annual market
capitalisation (MarketCapt) of domestic listed firms in each country, retrieved from the London Stock
Exchange. This proxy is used to assess equitymarket performance in MENA countries (Hassan et al.,
2024).

For the control variables, GDP was measured as the natural logarithm of real GDP in US dollars.
Inflation (Infla) was measured as the annual change in the Consumer Price Index (CPI). The market
liquidity variables (MLM1 and MLM2) were measured using the turnover of traded stocks divided by
GDP and the turnover of traded share value relative to total domestic market value, respectively. The
financial -intermediation variables (FIM1 and FIM2) were measured as the ratios of broad money supply
M3 to GDP and domestic credit to the private sector to GDP, respectively. Savings (Sav) were measured as
gross domestic savings. These control variables help contextualise the empirical findings on Gl and
MarketCapt by showing how macroeconomic conditions can provide stability and a credible signal to
market participants, as suggested by signalling theory (Cherif and Gazdar, 2010). All control variables
were obtained from the World Bank.

Research Methodology
This study uses several econometric approaches, with the fixed-effects model as the main specification
and the generalised method of moments as a robustness check. This choice is important because it helps
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control for unobserved country -specific and time-invariant heterogeneity that could otherwise bias the
results.

The baseline model is specified as follows

In(MarketCapt ;) &+ aaGreeninnovc:+ &,ControlsVari + A (#Afir,

where In(MarketCapt i) represents the log of the total market capitalisation of country i in year t,
Greenlnnov: denotes the national Gl level of country c in year t, ControlsVar i: includes a vector of
macroeconomi c cont rah d: vepreséenadountysand timen fiked Affects, respectively,
capturing differences in national institutional settings and common global time effects. [i: is the error
term.

To assess the validity of the findings, several diagnostic and robustness tests were performed. First,
the Variance Inflation Factor (VIF) was used to confirm that multicollinearity remained below the
threshold of 5; the mean VIF is reported in Table 3. Second, the Hausman test was used to justify the
choice of fixed effects over random effects; the results are also presented in Table 3. The fixeeffects
model is used to control for country -specific characteristics, ensuring that the findings reflect within -
country variation rather than being driven by unobserved heterogeneity. In addition, to address the
potential dynamic relationship between innovation and market value, the generalised method of
moments (GMM) was employed. The GMM specification uses first -difference lags and lagged dependent
and independent variables as internal instruments to reduce unobserved time -invariant individual effects
and limit instrument proliferation. To assess the validity of the GMM model, Hansen and Sargan tests and
the Arellano®Bond AR (1) and AR(2) tests were used to examine serial correlation in the residuals,
instrument exogeneity, over -identifying restrictions, and the absence of second-order serial correlation
(Blundell and Bond, 1998). The results of these validity tests are presented in Table 3.

Research Findings and Discussion

The empirical findings are presented and interpreted within the research framework. To begin, the
descriptive statistics in Table 1 outline the main characteristics of the variables across the 11 MENA
countries from 2014 to 2023. Market capitalization (MarketCapt) shows a mean value of 20.388, with a
range from 21.23 to 28.43. This high valuation level reflects the maturing nature of MENA capital markets.
The standard deviation of 1.2305 points to economic heterogeneity within the sample, contrasting the
large, more developed Gulf markets with the smaller and often more volatile exchanges in North Africa.

Greenlnnov has a mean value of 4.086 and a maximum of 9.282. This suggests that, although some
MENA countries are making substantial progress in environmental technology development, there is a
significant gap across the region. Supporting evidence confirms this disparity: Saudi Arabia accounts for a
dominant 37% share of regional green patents between 2010 and 2016, followed by the UAE and Egypt,
whereas Oman and Morocco contribute much smaller shares. The relatively high standard deviation of
1.659 for Greenlnnov confirms that the green transition is progressing at different speeds across the
region, often driven by state-l ed f r amewor ks such as Saudi Arabi ads
show relatively steady mean values and standard deviations, whereas MLM2 and FIM2 display
substantial volatility, indicating differences in market functioning across countries.

Table 1: Descriptive Statistics

Variable mean sd min max
MarketCapt 20.388 1.2305 21.23 28.43
Greenlnnov 4.086 1.659 1.3272 9.282
Infla 4.937 9.82833 -2.4302 72.209
Sav 29.5021 16.1423 0.14732 68.652
GDP 11.382 0.45389 10.4821 12.033
MLM1 19.255 21.6872 0.83522 120.673
MLM?2 39.8202 52.2349 17.4705 388.3724
FIM1 64.2134 23.2786 3.44223 138.3428
FIM2 85.5262 20.3712 37.10877 | 128.6732

Notes: MarketCapt = log of the sum of the market capitalization of listed firms; Greenlnnov = total
number of environmental patents divided by total patents; Infla = annual change in the Consumer Price
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Index (CPI); Sav = share of gross domestic savings minus consumption expenditure from GDP; GDP =
natural logarithm of real GDP in US dollars; MLM1 = turnover of traded stocks divided by GDP; MLM2 =
turnover of traded share value relative to total domestic market value; FIM1 = ratio of broad money
supply M3 to GDP; FIM2 = domestic credit to the private sector divided by GDP.

Building on the descriptive statistics, the correlation matrix provides insight into the relationships
among the variables. As shown in Table 2, Gl is positively and significantly correlated with MarketCapt
(0.2218***). This suggests that national commitments to green innovation may send a credible signal to
market participants about institutional quality and long -term market stability, as proposed by signalling
theory (Spence, 1973; Suo et al., 2024). In MENA markets, higher national Gl may reduce information
asymmetry and attract institutional investors, increasing market value (Huang and Shen, 2024). Most
control variables also show significant correlations with MarketCapt, indicating that market liquidity
(MLM1 and MLM2) and macroeconomic stability (GDP and Sav) drive market valuation (Chan et al.,
2014; Cherif and Gazdar, 2010).

Table 2: Correlation Matrix

MarketCapt | Greenlnnov | Infla Sav GDF |MLM1 |MLM2 |FIM1 |FIM2
MarketCapt | 1
Greenlnnov | 0.2218*** 1
Infla -0.0388 0.103 1
Sav 0.4772%%% 0.1833% -0.42%= 11
GDP 0.7454%* 0.202%* 0.3562* | 0.139 1
MLM1 0.672%% 0.246%* 0.0514 0.3024* | 0.6019 |1
MLM2 0347 0.04712 0.23p8%* | -0.0333 0.72%%% | 0.527** | 1
FIM1 -0.0309 -0.057 -0.34% | 0.35%* -0.37* | -0.282* | -033** |1
FIM2 -0.2038 0.0632 -0.0642 -0.48*** | -0.23** | -0.29* -0.2me 1 0327 |1

Notes: ** p <0.01, * p<0.05,*p<0.1

Although the descriptive statistics and the correlation matrix suggest a positive relationship, the
estimated models indicate the opposite, which adds depth to the interpretation of the current stage of ICC
development in the MENA countries. As shown in Table 3, the fixed -effects and GMM results offer a
paradoxical view of how GI influences MarketCapt in the MENA region once confounding effects,
heterogeneity, and endogeneity are controlled for. The correlation matrix shows a significant positive
association between Gl and market capitalization (0.2218***), suggesting that environmental commitment
is recognised as a sign of sound governance, in line with signalling theory (Gul et al., 2011; Suo et al.,
2024). The regression results, however, point to shortterm financial pressure and the challenges
associated with the early stage of the ICC.

The findings show that the coefficient for Greenlnnov is negative and statistically significant in the
fixed -effects model (-0.05325). The effect is even larger in the GMM model {0.51073), which serves as a
robustness check. These negative coefficients suggest that nationalevel Gl acted as a shortterm burden
on firm valuation in MENA markets during the transition to a green economy. A critical reading of the
wider literature reveals a similar pattern of short -term financial trade -offs. Studies of European and North
American firms show that Gl can reduce short-term financial performance because substantial resources
are withdrawn from current operations to fund R&D and cover the pioneer costs of new green
technologies (Ruggiero and Lehkonen, 2017; Semenova et al., 2024). These findings are consistent with Xie
et al. (2022), who identify a U-shaped relationship between innovation and firm performance, in which
the initial phase of environmental investment, the scale effect, imposes considerable costs before the
technique effect produces more positive returns at higher levels of development, as suggested by the ICC
(Borsatto et al., 2020). In the MENA countries, many economies remain in the early stages of innovation
and economic diversification, so the scale effect of implementing green technologies appears to outweigh
the technique effect of improved efficiency, leading to negative effects on market capitalization

(Mahmood et al ., 2023; Zhang et al ., 2022) . This dir
showing that Gl can have different effects at different stages of development. The negative effect of Gl on

Mar ket Capt supports the 1 CC6s proposition that firms i
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struggle to use green technology as a valuerelevant asset that can enhance legitimacy, reduce risk, and
improve market capitalization until a later threshold is reached.

Furthermore, GDP is the strongest determinant of market capitalization identified in the models, with
a positive and significant coefficient of 1.3317 in the fixed-effects model and 2.0531 in the GMM model.
This suggests that, for firms listed on MENA exchanges, overall economic stability remains the main
determinant of market capitalization. Regional studies, including research on Saudi Arabia, also find a
positive association between per capita GDP and stock market growth (Kahia et al., 2023). In developing
economies, the scale effect, defined as the increase in industrial activity and energy consumption, remains
the dominant challenge during the early growth phases of the ICC (Bai et al., 2019; Mahmood et al., 2023).
The R-squared value of 0.8481 in the fixedeffects model indicates that the variables in the model,
including economic growth, innovation, and market infrastructure, explain nearly 85% of the variation in
market capitalization.

Lastly, the estimated models highlight the important role of macroeconomic variables. MLM1 has a
significant positive effect, with a coefficient of 0.0141 in the fixed -effects model and 0.0262 in the GMM
model. FIM1 is also positive, with coefficients of 0.0070 and 0.0208, respectively. These results support
theories that stress the importance of robust financial infrastructure in enabling the green transition. In the
MENA region, well -functioning financial intermediaries and liquid markets provide channels through
which firms can access the capital needed for sustainable innovation (Paramati et al., 2017; Sadorsky,
2009) . The positive effect of Gl is often shaped
domestic capital inflows in promoting stock market development in these economies (Shahbaz et al., 2018;
Yu et al., 2022).

The estimated models add to the evidence of a dynamic transition in MENA stock markets. Although
Gl currently appears as a financial burden in the models (-0.053), signalling theory and the RBV suggest
that this may represent a temporary entry cost (Makeeva et al., 2024; Suo et al., 2024). As these economies
continue to grow, as indicated by the substantial GDP coefficient, the integration of green technologies
may become increasingly value-relevant for long -term resource efficiency and for reducing stock price
crash risk (Huang and Shen, 2024; Suo et al., 2024).

Table 3: Estimated Model Findings

Models Fixed Effect GMM Model

Variable Coefficient | Standard | Coefficient | Standard
error error

Constant 6.9717 5.3247 23.8181* 9.28247

MarketCapt -0.82000* 0.60052

GreenInnov -0.053** 0.0438 -0.51073* 0.22384

GDP 13317 0.59214 2.05312*> 0.82358

MILM1 0.01412>>= 0.005256 0.0262** 0.00468

MLMN2 -0.0047=== 0.00152 -0.0049* 0.00167

FIN1 0.0070** 0.0045 0.0208*** 0.00504

Sawv 0.0063171 0.0065 -0.0092 0.02236

Infla -0.0066215 0.0058 0.00337 0.00919

FIN2 -0.00482* 0.0042 -0.00082 0.00368

R-Square 0.8481

Hausman test Prob. = 0.0000

Mean VIF 254

Sargan test 39.9670

statistic

Sargan test (p) Prob > chi2 = 0.2390

Hansen test Prob > chi2 = 0.512

AR (1) Pr>z=0.022

AR (2) Pr>z=0.624

Notes: *** p < 0.01, * p < 0.05, * p < 0.1.
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Conclusion
This study provides a panel-data analysis of the interaction between national Gl development and the
mar ket value of l'isted firms in 11 MENA <countries.

towards environmental sustainability translates into a tangible financial premium or a market challenge
in MENA stock markets.

The empirical findings present a complex picture of market valuation and reveal a paradox within the
green transition in MENA economies. First, the correlation matrix shows a significant positive
relationship between GlI and mar ket capitalization. Th
that higher levels of national sustainability initiatives are associated with more resilient and better -
functioning stock markets. The positive correlation suggests that investors generally view Gl as an
indicator of future economic resilience and financial stability (Gul et al., 2011). The estimated models,
however, provide a more critical and nuanced picture. After controlling for confounding effects,
heterogeneity, and endogeneity, the results show a statistically significant negative effect. This suggests
that, from 2014 to 2023, the implementation of national Gl imposed a short-term financial burden on the
market capitalization of firms in the MENA region. This result is strongly supported by earlier research
showing that firms investing in environmental innovation often experience weaker short -term financial
outcomes because resources are diverted from current operations to fund R&D and implementation costs
(Semenova et al., 2024). It is also consistent with the early phase of the ICC, in which the scale effect, the
expansion of innovation -related economic activity, outweighs the technique effect, the efficiency gains
from green technology diffusion. As a result, green technology remains costly for firms and may not yet
be regarded by market participants as value-relevant information.

Furthermore, GDP emerges as a major determinant of market value, with a significant positive
coefficient. This suggests that the scale effect, understood here as the current stage of development and
the growth of economic activity, remains more important than Gl in shaping the aggregate market value
of listed firms at this stage of green development (Mahmood et al., 2023; Zhang and Chen, 2022). MLM1
and FIM1, as proxies for financial market stability and strength, were also found to be important
structural facilitators of stock market maturity in these economies.

This study also contributes to theoretical work in environmental economics and finance. Signalling
theory suggests that Gl serves as a credible signal of governance quality and environmental performance
disclosure, thereby reducing information asymmetry and agency costs. Market responses to this signal,
however, are inconsistent, reflecting cross-country heterogeneity. The positive correlation points to the
value relevance of the signal, whereas the negative regression effect suggests that market participants also
perceive a high opportunity cost associated with environmental initiatives, which depresses stock market
capitalization. In this sense, greenness may be viewed as a longterm asset but as a shortterm liability.
The findings also provide regional evidence for the ICC argument that the relationship between national
Gl and |isted firmsd mar ket ¢ agshaped briUsraped patternifSinjaef ol | ow
al.,, 2020). The MENA region appears to be in the early phase, where the costs of adopting green
technologies, the scale effect, exceed the efficiency gains, the technique effect, thereby placing downward
pressure on market value, as shown in the estimated models. In addition, Gl contributes to stock price
informativeness by encouraging the incorporation of value -relevant environmental information into stock
prices. By improving the transparency of environmental disclosure, Gl may help developing and
developed economies move away from synchronised market behaviour driven mainly by macroeconomic
factors such as fossil fuel prices, financial development, and economic growth, thereby improving capital
allocation and supporting the transition to a low -carbon economy and the development of stock markets
(Huang and Shen, 2024).

The empirical evidence from this study leads to several recommendations for policymakers,
practitioners, and financial institutions in the MENA region. Given the negative short -term effect of Gl on
market capitalization, listed firms appear to bear much of the financial weight of national sustainability
agendas. Policymakers should therefore develop incentive-based frameworks to support initiatives such
as Vision 2030 by introducing tax credits and R&D subsidies that can offset the financial constraints faced
by firms. The region also shows marked heterogeneity. GCC countries have led green patent
development, with Saudi Arabia holding a 37% regional share, whereas North African economies such as
Egypt and Morocco continue to face structural economic constraints.
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Policymakers could also develop a regional framework for green innovation that supports financing,
encourages patent activity, and promotes green technological spillovers across MENA countries, thereby
ensuring a more balanced pattern of green growth. Alternatively, GCC countries may focus on refining
their market signals, while North African countries focus on overcoming structural financing challenges
that currently make GI a heavier financial burden. Moreover, practitioners and corporate managers must
recognise that Gl is a long-term green national commitment. In the early stages of development, firms
may experience an immediate reduction in market value due to high initial investment costs. Over time,
however, Gl can help firms build competitive advantage and attract investors who prioritise
Environmental, Social, and Governance criteria. To strengthen the Gl signal, firms should improve the
transparency of their environmental disclosure practices. Greater transparency reduces uncertainty and
mitigates the risk of stock price crashes, making firms more attractive to market participants.
Furthermore, the positive coefficients for market liquidity and financial intermediation indicate that a
firmds ability to convert innovation into value
nations should therefore continue to reform their capital markets to improve trading depth and credit
access, both of which are essential channels for financing green transitions. Gl can improve the
performance of individual firms and support the overall development and resilience of stock markets.

This study shows that the effect of Gl on stock market capitalization in MENA countries is
characterised by a paradoxical innovationdvaluation relationship. The region is currently facing the high
costs associated with the scale effect of a lowcarbon transition, as evidenced by the negative regression
results, yet there is an underlying positive correlation. This highlights the role of green innovation in risk
mitigation and suggests that such growth may become not only financially robust but also
environmentally sustainable and resilient to global climate change, as observed in previous studies of
developed economies.

This study has some limitations. First, the dataset includes only specific MENA countries and covers a
limited time frame, which limits the generalisability of the findings. Second, this study uses only one
country -specific factor, Gl, as a measure of national green technological development during the
transition, which limits the broader assessment of other influential national factors. Future research
should therefore examine firm -level case studies and the role of intellectual property protection indices as
moderating variables to further understand how the MENA region can manage the innovation dvaluation
paradox. Further studies could also compare GCC and non-GCC countries to address the heterogeneous
scale and technique effects of the ICC.
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Abstract

In recent years, there has been increasing attention toward sustainability practices and the
integration of Environmental, Social and Governance practices into operational strategies and
investment decisions. Despite the growing interest from policymakers, managers, investors and other
stakeholders, the financial consequences of adopting ESG initiatives remain unclear, generating
inconclusive empirical evidence about their impact on overall firm financial performance.

Considering the current landscape, the aim of thi

.S study is to investigate the influence of the combined Environmental, Social and Governance
(ESG) score on firmsd invest ment -Finadiallnstitigions | t compar
(NFI), underscoring the effect of ESG initiatives on investment performance across sectors. The
research also sheds light on the MENA region as it is insufficiently addressed and is currently
transitioning to adopting ESG frameworks.

To achieve this objective, Generalized Method of Moments (GMM) regression is applied on a
panel dataset of 89 listed FI and NFI in the Middle East and North Africa (MENA) region spanning
20102022 to assess the impact of combined ESG on Total Investment Returns (TIR) in the examined
sectors. The findings reveal that the impact of the combined ESG score islegetatent, having
heterogeneous effect within the contexts of FI and NFI.

This study contributes to current literature theoretically by empirically examining the effect of
ESG scores on TIR, while accounting for sectoral differences in the underrepresented MENA region.
The findings also provide practical implications for various users. For policymakers, it highlights the
need to create a standardized ESG evaluation framework as well as mandating consistent and periodic
disclosure of ESG information. Enhanced transparency in understanding ESG dynamics and their
impact on TIR provides managers and investors with more reliable information, enabling them to make
more informed decisions.

Introduction

Traditionally, risk -return trade-off was the underlying rationale of investment decisions, with
investors mainly focusing solely on conventional financial performance indicators. Similarly, profitability
measures were highly depended on as a tool for financial performance evaluation. However, overtime,
this perspective evolved, as non-financial indicators & specially those related to sustainability & have
proved to influence firm performance and overall value.

Since the inception of Environmental, Social and Governance (ESG) by the United Nations in 2004,
these scores have been widely applied when assessing firm sustainability efforts. Regulatory
developments and increased investor awareness have compelled firms to devote increased focus to their
sustainability -related practices as well as disclosing them periodically, thus increasing the availability of
non-financial information to all interested stakeholders.

As a result of the heightened stakeholder awareness and increased reporting transparency, the value
of ESG practices has progressively increased. In modern markets, regulators and investors have exerted
pressure on firms to apply sustainable strategies to ensure longterm resilience and competitiveness as
wel | as enhanced reputation and stakeholder relationst
longer viewed as a matter of regulatory compliance, but as a key driver of its financial performance.

Conference Proceedings of the Centre for Business & Economic Research, ICRSF26, 1@11 May 112



The Business and Management Review, Volume 17 Number2 May 2026

Considering this profound shift in the investment landscape, researchers are keen on examining the
relationship between firmsd ESG scores and different
profitability and returns. Despite the inconsistent findings, there is a growing body of literature
suggesting that ESG scores have a fundamental implication on firm performance.

Accordingly, this research aims at addressing a gap in literature by investigating the impact of the
combined ESG score on Total Investment Returns (TIR) on stock returns in the Middle East and North
Africa (MENA) region which is currently unexplored within this context. The paper seeks to generate
deeper insights into the different effects ESG on returns. s across Financial Institutions (FI) and Non-

Financial Institutions (NFI) to reflect their sectoral distinctions.

Literature Review and Hypotheses Development

Recently, ESG scores have been recognized as key metrics that can be used to evaluate firm
performance in terms of their environmental, social and governance dimensions. Their increased
popularity can be justified by their ability to capt
overall strategic plans (Friede et al., 2015).

From the Agency Theory perspective, strong ESG performance can contribute to the reduction of
information asymmetry between managers and investors.
operations and offering non -financial disclosures, the information gap faced by investors when making
investment decisions decline (Seker & Sengir, 2021). Presence of ESG related disclosures provide
i nvestors wi t h enhanced transparency and confidence
governance standards (Pedersen, Fitzgibbon & Pomorski, 2021).

From a Stakeholder Theory standpoint, which is buil
related to the fulfill ment of stakehol dersd needs, e
extent firmds abidance to ethical standar ds. Consequ

support and enhanced overall reputation, leading to enhanced market presence and eventually better

financial performance (Peng & Isa, 2020). This postulation was asserted by the findings of Elghoul et al.

(2017) where they state that since ESG practices are believed to advance the firstakeholder relationship,

then a firmbds performance wil/l be positively influenc:
between ESG scores and shareholder value.

Although a substantial body of literature indicates that firms characterized of having high ESG
profiles often experience enhanced financial outcomes, there are some studies that reveal heterogeneity
across industries, markets and geographical regions.

A substantial body of research report evidence of a positive relationship between ESG performance
metrics and financial performance. Yadav et al. (2024) confirmed this relationship upon the examination
of 39 NFI in the Indian market from 2018 till 2021. Within the context of this study, it was noted that the
higher the firmsd ESG scores, the higher the yielded
US firms from 2017-2020 demonstrated a strong positive association between ES score and stock
performance (Albuquerque et al.,2020). This relationship was also supported by the findings of Yin et al.
(2023).

Within the MENA region, Shawat et al. (2024) confirmed the presence of a positive relationship
between ESG score and financial performance in NFI upon testing a sample of 162 firms. The same
pattern is observed in a sample of 59 FI operating in the region from 20102021 where higher ESG scores
generated higher stock returns which appeared to be more pronounced in larger institutions when
considering bank size as a moderating variable in the tested relationship.

Conversely, Upon the examination of a sample of 487 Fl operating in 51 countries during the period
from 2016-2021, Yuen et al. (2022) reported a negative association between ESG scores and financial
performance. This was further supported within cross -country samples in studies conducted by Nugraha
et al. (2025) and Okunade (2021) where they identified negative impacts of environmental and social
pillars on stock returns.

Although prior research frequently suggests benefits of having high ESG profiles on financial
performance, some scholars argue that ESG related practices are largely symbolic and have minimal
influence on the operations (Garcia-Meca et al., 2015).

The lack of inconsistency in observations is attributed to limitations in ESG reporting. This stems from
the fact that non-financial disclosures report historical information. Moreover, lack of standardized
reporting frameworks generates inconsistencies. Furthermore, additional costs might be incurred as result
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of implementing such activities, which as a consequence, could lead to decreased profitability and
competitiveness (Buallay et al., 2023).

Moreover, the magnitude and direction of ESG scores influence on stock performance is highly
dependent on country and industry characteristics as well as prevailing economic and political conditions.
This premise is supported by the findings of Liu et al. (2023) who revealed that maintaining strong ESG
scores can help mitigate economic crises. Similarly, during the COVID-19 pandemic, firms with superior
ESG performance proved to avoid the risk of stock return volatility and decreasing firm values (Beloskar
and Rao, 2023). Sectoral dependance was underscored by the efforts of Ferrer&errero, et al. (2016).

Overall, despite the heterogeneity of previous literature, majority of empirical evidence suggest that
ESG engagement contributes to the enhancement of firm value by positively influencing stock
performance. This is most evident in firms adopting large operational scales, coupled with robust
governance controls and robust crisis management capability. Despite the progress in ESG research,
heterogeneity in operational natures across industries and countries pose challenges for comparability,
thus highlighting the importance of standardizing ESG frameworks (Ondoro, 2015).

Consistent with the Stakeholder Theory and prior research underscoring the benefits of ESG
initiatives on firm performance, the study proposes the following hypotheses:

H, CE5G score significantly and positvely impacts TIR in the MENA region

Research Design and Methodology
Variables

To empirically assess the influence of ESG score o
adopted as a proxy. Given that ESG investments typically emphasize long-term value creation and risk
mitigation, the use of TIR rigorously reflect investor -relevant outcomes, as it offers a more holistic
perspective by including dividend payments and capital gain, rather than the sole consideration of direct
market price changes =.The use of this measure is consistent with prior empirical work including Minev,
et al. (2025), Nunes, et al. (2023), Kroll (2023).

For the independent variable, combined ESG score collected from the London Stock Exchange Group
(LSEG) dat abase wi || be utilized to a s s e sfmancialh e fir
sustainability initiatives. This proxy has been widely used in previous literature and has been previously
implemented in the M ENA region (Abu Khalaf, et al., 2025).

In order to test the stability of the results and isolate the influence of ESG score on TIR, the study
incorporates a range of firm specific controls, namely firm size, firm age, liquidity, market value and
return on equity (ROE) as retrieved from LSEG. Additionally, given the cross -country nature of the
analysis, the Gross Domestic Product (GDP) growth rate obtain from the World Bank is incorporated as
country -level control variable to account for any macroeconomic differences.

Samples and Data Collection

This study employs panel data compromising 89 Fl and NFI listed in the MENA region during the
period from 2010-2022. The sample was originally intended to include the top ten leading publicly listed
firms across 9 countries based on their annual combined ESG scores, as reported by LSEG. However due
to constraints in data availability, one country (Bahrain) contributed to only nine firms reporting ESG
data, resulting in a final sample size of 89.. The countries examined are Egypt, Qatar, Saudi Arabia, United
Arab Emirates, Turkey, Israel, Oman, Bahrain and Morocco.

Model Specification

To investigate the relationship between ESG and TIR in FI and NFlI, this crossindustry study controls
for firm specific and country specific effects through the use of the below General Methods of Moments
(GMM) model:

TIR; = B + BLCESGy + BoAgejy + BySizey + BsLligi: + BsTQs: + BsROE;; + B,GDE; + &
Where:

TIR;: = Total Investment Returns of firm i in year t

CE5Gi;= Combined ESG Score of firm i in year t

Age;, = Firm Age

Sizej; = Firm Size

Ligj = Liquidity
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TQy= Tobinds Q
ROE;;= Return on Equity
GDF;= GDP Growth Rate

GMM was employed as the estimation model as it is recognized for its efficiency and robustness
(Hansen, 1982). To ensure the validity of the instruments applied, the Sargan test was implemented. This
estimation framework is frequently adopted in empirical research, particularly in studies concerning ESG
factors (Abu Khalaf, et al., 2025; Yu et al. 2024).

Upon the application of the GMM model to avoid endogeneity concerns, the Sargan -Hansen test was
applied to test for over -identifying restrictions. The results indicate that the model is accurate; reporting
no over-identification issues, thus indicating the model is appropriate for use. Furthermore, Arellano -
Bond test was utilized to detect the presence of secondorder serial autocorrelation. The AR(1) was
significant, indicating first -order correlation. Moreover, the AR (2) was insignificant implying no evidence
of second-order correlation. The results confirm that the model is appropriately specified.

Empirical Results
Descriptive Statistics

Table 1
FI - Descriptive Results

Variable | Mean | Standard Deviation Minimum Maximum Observations

TIR .15 A1 -.58 3.23 180

CESG 48.19 18.73 6.99 90.89 180

Table 2
NFI - Descriptive Results

Variable Mean | Standard deviation Minimum Maximum Observations

TIR 21 .54 -.49 3.77 211

CESG 48.32 22.07 6.53 94.23 211

Table (1) presents the descriptive results of the data employed in the regression models applied to examine the
relationship between ESG and TIR in financial institutions.

The data reveal a mean value of 0.15 with a standard deviation of 0.41, this highlights the notable
dispersion in the annual returns of FI during the period of the study. This, as a consequence, reflects the
increased risk exposure and volatility of returns. The extremes ranging from -0.58 to 3.23 also suggest that
although some of the examined firms experience low returns, others were able to generate strong gains for
shareholders.

With regards to the combined ESG score, it averaged 48.19 with a standard deviation of 18.73. The
minimum of 6.99 was observed in Egypt in 2013, while the maximum of 90.89 was record in Turkey in
2020. This wide dispersion reflects notable improvement in overall ESG performance of FI throughout the
years of the study.

For NFI, as presented in table (2), a mean of 0.21 was recorded for TIR. This was coupled with a
considerably high standard deviation of 0.51. The extremes ranged from -0.49 to 3.77. This dispersion in
the ability to generate returns is similar to that faced by Fl examined.

An average of 48.32 was recorded for the ESG score with a standard deviation of 22.07. for NFI, the
lowest recorded score was 6.53 in Oman in 2022, while the highest observation was 94.23 in Turkey in
2019. This signals high variability in applied ESG practices of NFI as the sample is composed of different
industries that have unique sectoral and operational characteristics.
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Table 3
Correlation Matrix of Variables - FI

TIR | Age | Size | Lig | T | ROE | GDP | CESG

TIR 1

Age -.08 1

Size A5* | 337 4

Lig |.16*| 15* | 14* | 1

TQ 09 | =22 | -8 | 19* | 1

ROE | 47 .00 50" |02 | - 1
.07

GDP | .20* .02 A7% | 21% | .03 | 30X 1

CESG | .23* | .21* | 54 | 32* | .05 | .30* [ .15* 1

Table 4
Correlation Matrix of Variables - NFI

TIR | Age | Size | Lig | TQ | ROE | GDP | CESG

TIR 1

Age -.07 1

Size 07 | 347 1

Lig | 24* | -06 | .03 1

TQ 16" | =387 | -.20% 437 1

ROE | .33* | -.09" 14" 10" | .19* 1

GDP | .13* | -.01 AL 22% | .08* | .18 1

CESG | .30™ | .18* .39% 25" | A3 | 208 A7 1

An examination of the correlation matrices (as presented in tables 3 & 4) provide preliminary insights
into the linear interdependencies across the utilized variables. The analysis reveal that majority of
associations have low to moderate correlation coefficients, thus reducing concerns regarding
multicollinearity between variables. The results support the overall validity of the app lied empirical
framework.

Regression Results
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Table 5
Regression Results
Variable CESG
FI NFI
CESG 005 -.008***
(.01) (.007)
Age -.02%
(.073)
Size 90 1312
(.000) (.004)
TQ 3.06™* TP
(.000) (.000)
Lig -10| -52
(.852) (.536)
ROE 4.56™** 22
(.000) (11)
GDP -.87 -1.50"**
(.105) (.000)
P-Value for 0.07 0.86
Sargan Test

The results of the regression model applied to evaluate the effect of ESG score on TIR in FI, as
presented in table (5), indicate that there lies a positive yet weak significant relationship at 1% ( = 0.005,
p< 0.01) between the examined variables. The results generated suggest that the hypothesis should not be
rejected.

This generally indicates that FI with higher ESG profiles are expected to yield better investment
returns for their shareholders, thus underscoring the importance of adopting ESG -related practices and
providing transparent and high quality ESG disclosures.

With regards to the regression model applied to examine the same relationship within the context of
NFI, an inverse relationship was detected where a weak yet negative significant relationship with a 1%
significance level ( =-0.008) was revealed between ESG scores and TIR of NFI. In this setting, it appears
that NFI in the selected sample might be disadvantaged upon adopting ESG practices, resulting in a
decrease in their TIR.

Upon examining the control variables in the applied regression models, the results indicate both
similarities and differences between FI and NFI.

Across both models for FI and NFI, firms size exhibit strong positive significant relationship with TIR
( =0.901; 1.316p<0.01 & = 3.061; 0.79p< 0. 01, respectively). Similarly,
relationship for both types of institutions (= 1.316,p<0.01 & = 0.79,p<0.01, respectively). The results
indicate that larger firms characterized with higher market values tend to generate better returns to their
shareholders within the context of the MENA region.

Firm age reveals a weak negative association with TIR ( = -0.02,p< 0.1), suggesting that younger FI
are relatively more capable of delivering higher returns when compared to their older counterparts,
though the effect is minimal and appears to be only significant at 10% level.

ROE demonstrates contradictory effects in the sectors under examination. ROE demonstrate strong
and significant impact ( = 4.566, p< 0.1) within FI, thus highlighting the role of profitability in the
generation of returns. However, for NFI, ROE proved to be insignificant, implying that profitability does
not play the same sole in influencing returns outside the financial s ector.

Across both model s, l' iquidity seems to be ins-ignifi ¢
term obligations does not have an impact on its total investment returns within the context being
examined.
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For the macroeconomic factor, the GDP, it exhibited a negative significant impact in NFI ( =-1.504,
p<0.01) while it is insignificant for FI. This result indicate that economic conditions may hinder the
generation of higher TIR in NFI while has no effect on Fl.

Discussion

Generally, there are notable differences across sectors in how ESG i€mbedded within operations,
reflecting the unique characteristics and operational priorities of each industry.

The implementation of ESG practices within Fl tends to be typically considered into their risk
management strategies, governance mechanisms, investment choices and reporting practices. In contrast
to NFI, where the application of ESG activities is inclined to be more operational and resource intensive.
This is largely due to the substantial organizational -wide transformations that NFI undergo to modify
their core business operations (Naseer, et al., 2025).

In support of the previous reasoning, the findings generated by the regression models designed to
examine the influence of ESG score on TIR on both FI and NFI, ESG appears to have heterogeneous effects
on the selected sectors despite generating significant associations within the two contexts. The ESG score
displayed a positive effect on FI while a contrasting relationship was detected with NFI. The divergent
results highlight the sector-dependent correlations between the studied parameters.

Pertaining to the financial sector, the evidence shows that firms characterized to have superior ESG
ratings are capable of yielding higher returns. Notably, FI are often regarded as early adopters of certain
ESG pillars. This is largely due to their robust governance mechanisms and regulatory structures (Lee &
Chen, 2025). Moreover, they have a solid history of embracing innovation, as the sector is recognized for
its early adoption of online banking and digital transformation initiatives since the early 2000s
(Blominvest, 2008)

These findings are in line with the premise of the stakeholder theory that suggests that firms
complying with social demands and stakeholder needs are rewarded with enhanced overall financial
performance and returns. These favorable results are consequences from ESG integration that strengthens
stakeholder trust in the institution through reduction of information asymmetry and enhancement of
investor confidence. Stakehol der s of ten perceive fir
practices and resilient adherence to regulations, which is particularly important within the context of the
financial sector.

Accordingly, the ESG score of Fl, exhibit their responsibility towards enhancing their sustainable and
ethical practices, thus, improving stakeholders perception of the firms as participating in these practices
often signals stability and continuity of the firms. Moreover, firms with higher ESG scores are known to
be more effective in mitigating operational and regulatory risks. These factors are especially crucial in
industries that demand investor confidence such as the financial sector (Malled, et al., 2024).

Considering that this specific industryods demands cr
standards, a solid ESG profile would convey financial soundness, reliable risk management strategies,
and overall institutional transparency and integrity. This would result in a reduction in investor
uncertainty and positively promote firm reputation and as a consequence, mitigating agency conflicts as
well as positioning firms to capitalize on competitive advantages as gaining access to lower cost of capital,
thus yielding higher returns (Shaddady & Alnori, 2024; Hwang et al., 2024). In that sense, it appears that
embedding ESG practices in the operations of Fl act as a governancenhancing mechanism rather than a
financial burden.

Conversely, for NFI , superior ESG performance might
reflecting the short-term cost burden of ESG implementation within their operations as indicated by the
negative relationship observed in the empirical results (Khamphaphan & Silapates, 2025). This can be
justified by drawing on the agency theory which suggests prioritizing ESG investments can potentially

result in a reduction in total invest ment resul-ts, as
term strategies and institutional value rather than maximizing short -term shareholder value (Yin, et al.,
2023).

These challenges are more prominent in nonfinancial sectors, as ESG investments, specifically in
environmental and social initiatives may involve substantial expenses upon their adoption and may
redirect institutional resources from immediate profit -generating operations that would derive enhanced
shareholder value.
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The extensive execution of ESG strategies in NFI depends on tangible substantive upgrades to reduce
carbon emission rates, improve supply-chain labor standards and the overall optimization of resource
utilization, among many other aspects compared to firms operating in the financial sector (Naseer, et al.,
2025). Major investments in such activities and operational adjustments often entail significant costs that

would lead to a reduction in immediate and short -t er m profits, thereby negativel

(Zheng, et al., 2025).

This supports the trade-off view of ESG in previous literature; arguing that implementation of such
activities is often viewed unfavorably by shareholders as they initially increase operational costs and
decline shareholder returns.
In such settings, ESG expenditures are likely to be undervalued by investors when these do not yield
immediate financial returns.

Nonetheless, upon the adoption of these practices, while costly in their initial phase, they are expected

to generate value on the longrun (Naseer, et al., 2025). On that basis, managers often hesitate to

effectively execute these measure despite their potential advantages, especially in nonfinancial firms as
they are expected to have a longer payback period owing to the nature of their operations (Garcia &
Herrero, 2020).

All things considered, Brogi and Lagasio (2019) believe that despite the general positive implications
of increasing ESG scores on financial performance, the outcome is shaped by industry dynamics. They
suggested that the influence is generally favorable in the case of FI while, in the industrial sector, it is less
advantageous, particularly in the early stages of implementation.

In reference to the firm-level control variables employed with the regression models, both firm size
and Tobinds Q reveal a positive and significant
influence. The displayed association aligns with evidence reported by Al -malkawi et al. (2018).

Moreover, ROE also displayed a strong positive relationship with TIR in the context of Fl, such effect
is in agreement with the findings of Yadav, et al. (2024) and Lewellen (2015) within emerging markets.
However, it had an insignificant impact in NFI, thus, indicating that the impact of ROE is strongly shaped
by the sector. A negative association was noted for firm age in both applied models in harmony with the
results generated by Yadav, et al. (2024). Lastly, liquidity proved to have an insignificant impact on TIR
within both sectors (Li, et al., 2020; Opoku, 2015).

Addressing the macro-level control variable, a significant negative relationship was detected between
GDP and TIR of NFI. Such movement can be attributed to the tendency of TIR to realign during phases of
macroeconomic growth.

GDP appeared to be insignificant for Fl, indicating the complications of the relationship between GDP
growth rate and TIR for FI and that drivers of returns in FI have different dynamics when compared to
their non -financial counterparts (Chiang, et al, 2024).

Conclusion and Implications

The article empirically addresses the heightened attention surrounding the adoption of ESG -related
strategies and their influence on financial performance. Consequently, the study embarks on exploring the
influence of the combined ESG on TIR within the MENA region. The analysis was based on 89 firms
representing financial and non -financial industries covering the duration from 2010 to 2022.

The research employed GMM as means to mitigate endogeneity concerns. Empirical evidence reveals
novel findings related to the ESG-financial performance relationship as it highlights the sector -dependent
effect of ESG score where it positively influences TIR in FI while the impact is reversed in NFI. The
variation in impact underscores the industry -specific distinctions in their capacity to leverage
sustainability initiatives into financial gains.

In summary, this study delivers a comprehensive examination of the ESG-TIR relationship in the
MENA region, consequently, providing reference on synchronizing corporate and societal changes with

rel at i

firmds financial targets while simultaneously. Securir
This investigation aims to bridge the gap in existi:a|

perf ormance on TI R within t he cont ext of t he

underrepresentation in the established body of work.

The study generates significant practical implications for a range of stakeholders. For policy makers,
the findings of this research provide valuable insights highlighting the necessity of legally mandating the
di sclosure of f i-finamcgab disdloSuees estabdishing @ rstandardized ESG framework to
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i mprove data collection and comparison of firmds ESG
accountability.

Enforcement of such measures assures precise and timely reporting and availability of data.
Moreover, this would guarantee uniformity in reported indicators and metrics across firms, consequently
promoting greater market integrity and strengthening investor confidence.

Furthermore, due to the prevailing importance of ESG -adoption, it is suggested that firms designate
and appoint a Chief Sustainability Officer (CSO) to oversee a complete team charged with ESGrelated
initiatives. Up till now, such position remains infrequently established in the MENA region (PwC, 2024).

It is further advised that ESG alignment with firm strategies is rewarded by policy makers by offering tax
benefits and facilitating access to green financing.

Managers can also draw on the findings generated to
and more specifically their TIR. For practitioners in Fl, their focus should be shifted towards the
application of ESG-initiatives that improve their cybersecurity data collection and protection. They should
also aim at enhancing their financial inclusion practices as well as implementing sound governance and
ethical compliance. The execution of these measures would as a consequence lead to enhanced TIR of
their institutions.

However, due to the operational characteristics of NFI and the costs incurred as result of
implementing ESG activities, investors may shy away from such firms due to short -term potential
reduction in their returns. As a result, managers are advised to develop strategies that successfully
balance their financial and sustainability targets, bearing in mind both their short -term and long-term
objectives. These recommended measures are expected to reduce agency conflicts by unifying the interests
of managers and investors simultaneously (Liao, et al., 2015). Moreover, managers are encouraged to
transparently communicate their ESG-related efforts to their stakeholders. This enhances their
understanding of the merits of adopting ESG principles into their operational framework and helps attract
long-term investors who prioritize both sustainability and financial performance (Suttipun, 2022).

By shedding light on the connection between ESG and financial performance, investors are provided
with valuable insights that enhance their screening practices as well as their decision-making process.

Limitations and Recommendations

While data availability in the MENA region remains constrained, the information adopted in this
study remains sufficient to draw meaningful conclusions. ESG disclosures and scoring are not yet
standardized nor legally mandated across the countries examined in the region, unlike financial
disclosures. Due to these restrictions, the study period was limited, thus generating short-term to
medium -term market effects, yet still offering valuable indications of emerging trends in the region.
Although the author sought to investigate the ESG-TIR relationship at both country and industry levels,
however, the lack of sufficient data reduced the sample size significantly upon this disaggregation limited
its application.

Despite the limitations outlined, the findings remain valuable as it offers a platform for future
research. Subsequent studies may adopt an extended time frame of observations to account for longterm
effects of ESG initiatives as the realization of sustainable, societal and financial benefits are often yielded
over longer horizons. The extension in the study period might also allow researchers to incorporate more
countries as they are expected to apply regulations mandating the disclosure of non-financial information.
Examination of countries independently, is projected to provide results that reflect the unique
characteristics of each nation. Likewise, segmentation of industries would reveal in-depth insights

regarding each industr-gydles characteristics and I|ife
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Abstract

The gig and platform economies' explosive expansion has completely changed the nature of
traditional work relationships and the function of human resource management (HRM). Instead of
using traditional supervisory structures, digital platforms are depending more and more on
independent contractors, freelancers, and contingent labor who are handled by algorithmic systems.
This change has made it more difficult for businesses to develop HRM strategies that maintain
flexibility and efficiency while guaranteeing employee engagementbeel, and performance. The
current study creates an integrated paradigm that looks at how algorithmic openness, perceived
organizational support, and Aé¢nabled HRM practices affect gig worker outcomes. The study
suggests that engagement and wiiing mediate the relationship between HRM practices and gig
worker performance, drawing on Social Exchange Theory, Job DéRasdsrces (HR) theory, and
platform ecosystem perspectives.

It is suggested that data be gathered from platfoased gig workers in various service industries
using a quantitative study design. To test the proposed relationships, structural equation modeling
with SmartPLS is recommended. By applying HRM theory to -traditional employment
arrangements and highlighting the significance of ethical and sustainable HR practices in digitally
mediated work environments, the study adds to the growing body of literature on the future of work.
The results should show that while -Ahabled HR solutions increase productivity, they still need
organizational support and transparency to improve worker outcomes. For businesses looking to
efficiently manage gig workers while guaranteeing tergn workforce sustainability, the study offers
theoretical and practical consequences.

Introduction

Digitalization, Al, and platform -based business models are changing the nature of employment in a
big way. More and more, businesses are using gig workers, freelancers, and independent contractors to
do jobs on demand instead of hiring people for long -term jobs. The gig economy has grown quickly in
many fields, including transportation, delivery services, IT, consulting, and creative fields. It is based on
short-term contracts and employment arrangements that are mediated by platforms. This change has
opened up new possibilities for freedom and independence, but it has also made it much harder to keep
jobs, safeguard workers, and run an organization.
Digital labor platforms have completely changed how companies hire, manage, and rate workers. In
platform -based work environments, traditional HRM techniques that rely on hierarchical supervision and
permanent employment arrangements are becoming less useful. Instead, algorithmic management
systems assign tasks, keep an eye on performance, and decide how much to pay. These Apowered
systems make operations more efficient, but they might also make people less likely to interact with each
other and make the company seem more distant. Because of this, gig workers typically don't feel very
connected to their organizations, don't know how much money they'll make, and don't have easy access
to traditional HR support systems.
HRM needs to change to deal with the particular needs of gig work from a strategic point of view. Gig
workers have a lot of freedom, but they don't work as part of a team like regular employees do. This
makes it harder to get people involved, keep them healthy, and keep their performance up. So, businesses
need to come up with HRM plans that find a balance between being flexible and being helpful. More and
more, gig workers are being managed with Al -enabled HRM tools including automated scheduling,
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performance analytics, and digital feedback systems. But these technologies also bring up moral issues
about justice, transparency, and watching workers.

Engagement of employees in gig environments is distinct from conventional employment. Gig
workers usually have weaker psychological relationships with companies, which means that their
involvement is more dependent on how fair, free, and supported they feel. Research indicates that when
gig workers experience organizational support, they are more inclined to exhibit enhanced dedication and
performance. On the other hand, not being open about how algorithms make decisions could lower trust
and hurt people's health.

Another important issue in the gig economy is the health and happiness of workers. Gig workers may
have unstable incomes, long hours, and few perks like paid time off and health insurance. These things
could make you stressed, burned out, and less productive. The Job Demand$Resources paradigm is a
good way to think about these things. Job resources like autonomy, support, and openness can help with
job demands and make people feel better.

Even though more people are interested in gig labor, most of the HRM literature is still about regular
employees. There is still not much research that combines Alenabled HRM, ethical governance, and gig
worker outcomes into one paradigm. Furthermore, little research investigates the mediating function of
engagement and well-being in elucidating the impact of HRM practices on performance within platform -
based employment environments.

This research fills these voids by creating a thorough conceptual model that connects Al-enabled
HRM practices, perceived organizational support, and algorithmic transparency with gig worker
engagement, well-being, and performance. Utilizing a structural equation modeling methodology, the
research seeks to deliver empirical insights into efficient HRM techniques for the management of gig
workers. The research enhances the literature on the future of work by expanding HRM theory to
encompass platform-based employment and providing pragmatic assistance for firms managing digital
workforce transition.

Literature Review
The Gig Economy and Transformation of Work

The gig economy is a big change in the way people work, with flexible, on -demand, and platform -
mediated work arrangements. Digital platforms make it easier for workers and clients to find one other,
doing away with the need for traditional employment agencies. This paradigm has grown quickly
because of new technologies, globalization, and changes in what workers want. Gig employment gives
you freedom, flexibility, and chances to make money. But it also brings problems like employment
insecurity, no benefits, and little chances for career growth.

Gig employment is becoming more popular, and this has big effects on HRM. Traditional HRM
techniques are meant for full-time employees, while gig workers work on their own and don't feel very
connected to the company. Because of this, companies need to change their HRM strategies to focus on
coordination, communication, and digital assistance instead of direct supervision. HR professionals need
to change the rules about hiring, evaluating performance, and getting workers involved in this change.

Al -Enabled HRM in the Gig Economy

The gig economy is a big change in the way people work, with flexible, on -demand, and platform -
mediated work arrangements. Digital platforms make it easier for workers and clients to find one other,
doing away with the need for traditional employment agencies. This paradigm has grown quickly
because of new technologies, globalization, and changes in what workers want. Gig employment gives
you freedom, flexibility, and the chance to make money. But it also makes things worse, including
employment insecurity, no benefits, and limited chances for career growth.

The growth of gig employment has big effects on HRM. Traditional HRM techniques are meant for
full -time employees, while gig workers work on their own and don't feel very connected to the company.
As a result, companies need to change their HRM strategies so that they focus on collaboration,
communication, and digital support instead of direct supervision. To make this change, HR professionals
need to change the rules about hiring, performance reviews, and keeping employees engaged.

Perceived Organizational Support in Gig Work
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Perceived organizational support is when employees think that the company values their job and
cares about their health and safety. In gig settings, organizational assistance is frequently provided via
digital communication, training resources, and adaptive platform policies. Research shows that feeling
supported increases engagement and lowers the desire to leave.

Gig workers usually don't have much direct contact with their bosses; thus, organizational support is
quite vital. Digital support services like feedback tools, assistance centers, and communication platforms
can help workers get along better with their companies. Social Exchange Theory posits that when
employees experience support, they respond with increased dedication and performance.

Algorithmic Transparency and Ethical HRM

Algorithmic transparency means that automated decision -making systems are clear and easy to
understand. Algorithms decide who gets what tasks, how much they are paid, and what their ratings are
on gig sites. Workers may not trust or be happy with their jobs if there isn't enough transparency. Ethical
HRM puts a lot of focus on being fair, being responsible, and using technology in a responsible way.

Research shows that being open and honest makes things seem fairer and lowers stress. Workers feel
more in control and involved when they know what the evaluation criteria are. Because of this, ethical
HRM practices are very important for keeping gig workers motivated and performing well.

Employee Engagement in Platform -Based Work

Employee engagement shows how interested and involved an employee is in their work. In gig
environments, autonomy, flexibility, and support all affect how engaged people are. Gig workers who are
engaged do better job and deliver better services. But not feeling like you belong to an organization may
make you less engaged.

HRM tactics including feedback systems, rewards, and ways to talk to each other can make people
more engaged. Engagement also serves as an intermediary between HR procedures and performance
results. Research indicates that engaged employees exhibit greater efficiency and enhanced client
satisfaction.

Worker Well -Being in the Gig Economy

Worker health and safety is a big concern in platform -based jobs. Gig workers don't know how much
money they'll make, how much work they'll have, or how safe their jobs are. These things could make you
stressed out and burned out. The employment DemandsdResources model shows how employment
resources can help with these problems.

Support from the organization, openness, and freedom are all things that can help people feel better.
Employees that are happier and healthier are more productive and happier. So, HRM initiatives need to
focus on improving well -being in order to keep performance up.

Gig Worker Performance

Ratings, job completion, and customer happiness are the most common ways to measure how well
someone does gig work. HRM practices have an indirect effect on performance through engagement and
well-being. Research indicates that supportive HRM strategies improve employee productivity and
service quality.

Research Gap

Current research investigates gig labor, Al-driven human resource management, and employee
outcomes in isolation. Nonetheless, scant research amalgamates these elements into a cohesive model.
Moreover, limited research investigates engagement and well-being as mediators within gig situations.
This study fills these gaps by suggesting a unified framework.

Research Methodology

This section delineates the research design, demographic, sampling methods, measurement
techniques, and data analysis procedures employed to investigate HRM strategies for managing gig and
platform workers. The methodology is aligned with the criteria of quantitative research and Structural
Equation Modeling (SEM) for SmartPLS and AMOS.
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Research Design

This research used a quantitative, crosssectional approach to investigate the correlation between
HRM methods and gig worker outcomes. The quantitative technique is suitable as the study seeks to
evaluate postulated links among latent constructs through statistical modeling.

The study used Structural Equation Modeling (SEM) to examine the interconnections among Al -
enabled HRM practices, perceived organizational support, algorithmic transparency, employee
engagement, worker well-being, and gig worker performance. Structural Equation Modeling (SEM) is
appropriate for this study as it facilitates the concurrent analysis of various correlations and mediation
effects.

The research employs a deductive methodology, formulating hypotheses grounded in established
theories such as Social Exchange Theory and the Job Demand®Resources (JBR) model. Data were
obtained through structured questionnaires and analyzed with SmartPLS and AMOS software.

Research Approach

The research employs a positivist perspective, positing that relationships among variables may be
objectively quantified. The positivist technique is extensively employed in human resource management
and organizational behavior research to evaluate theoretical models.

A hypothesis-testing methodology is employed to investigate causal links between HRM strategies
and gig worker outcomes. The model includes independent variables, mediators, and dependent
variables.

Target Population
The target population for this study consists of gig and platform workers operating in digital labor
markets. These include individuals working through:
Ride-hailing platforms
Food delivery platforms
Freelancing platforms
Online task platforms
E-commerce delivery services
Digital service marketplaces
xamples of gig workers include:
Ride-sharing drivers
Delivery partners
Freelancers
Online tutors
Content creators
Digital service providers
These workers are selected because they operate under algorithmic management systems and
represent the future of work.

=4 =4 =4 =4 -4 T|=2=0=0-4-49

Sampling Technique

The study uses purposive sampling combined with convenience sampling . This approach is
appropriate because gig workers are difficult to access through probability sampling due to the absence of
a defined sampling frame.

Respondents are selected based on the following criteria:

1 Must be working as gig or platform worker

1 Must have minimum 3 months experience

1 Must work through digital platform

1 Must be independent contractor or freelancer

This ensures that participants have sufficient experience with platform -based HRM practices.

Sample Size

For SEM analysis, an adequate sample size is required. According to Hair et al., SEM studies should
include minimum 200 responses, while SmartPLS recommends 10 times rule.

This study targets:
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1 Minimum sample size: 250

1 Recommended sample size: 356450

1 Final expected sample: 400 respondents

This sample size ensures statistical reliability and validity.
Data Collection Method

Primary data will be collected using structured questionnaire survey. The questionnaire will be
distributed through:

1 Google Forms

1 Email survey

1  WhatsApp distribution

1 Social media groups

1 Platform worker communities

Respondents will complete the survey voluntarily. Confidentiality and anonymity will be ensured.

Measurement Scale
The study usesfive -point Likert scale to measure all constructs:

Variables of the Study
Independent Variables
1 Al-enabled HRM practices
1 Perceived organizational support
9 Algorithmic transparency
Mediating Variables
1 Employee engagement
1  Worker well -being
Dependent Variable
1 Gig worker performance

Conceptual Framework

Al-Enabled HRM

Perceived
Organizational
Support

Employee
Engagement

Worker
Well-Being

Gig Worker
Performance

Worker
Well-Being

Algorithmic
Transparency

Mediators Meditors Outcome
\
Employee Worker Gig Worker Performance
Engagement Well-Being

Reliability and Validity
Reliability

1 Cronbach Alpha > 0.70

1 Composite Reliability > 0.70
Convergent Validity

1 Factor loading > 0.70

1 AVE>0.50

Discriminant Validity

1 HTMT<0.85
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9 Fornell-Larcker criterion

Data Analysis Technique

Data will be analyzed using SmartPLS 4 and AMOS
Analysis includes:
Measurement Model

1 Factor loadings

1 Reliability

1 \Validity

Structural Model

1 Path coefficients

1 R-square values

1 Bootstrapping

Mediation Analysis

1 Indirect effects

1 Total effects

1 Specific indirect effects
Conceptual Research Model
Independent Variables

1 Al-Enabled HRM Practices
1 Perceived Organizational Support
91 Algorithmic Transparency
Mediating Variables

1 Employee Engagement

1  Worker Well -being
Dependent Variable

1 Gig Worker Performance

Data Analysis And Results

This section delineates the statistical study performed to investigate the correlations among Al-
enabled HRM practices, perceived organizational support, algorithmic transparency, employee
engagement, worker well-being, and gig worker performance. The analysis employs the Structural
Equation Modeling (SEM) methodology with SmartPLS.

Respondent Profile
The demographic profile of respondents is summarized below:

Demographic Variable Category Frequency Percentage
Gender Male 236 59%
Female 164 41%
18525 92 23%
Age 26035 168 42%
36045 94 24%
Above 45 46 11%
<1 year 82 21%
Experience 103 years 176 44%
305 years 102 26%
>5 years 40 10%
Delivery 118 30%
Ride-sharing 86 22%
Platform Type Freelancing 104 26%
Others 92 23%

Sample size used for analy$is= 400

Measurement Model Assessment
The measurement model was evaluated using:
1 Factor loadings
1 Cronbach alpha
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1 Composite reliability
1 Average variance extracted (AVE)

Factor Loadings
All items showed loadings above the threshold of 0.70.

Construct Iltem Loading
Al-HRM All 0.812
Al-HRM Al2 0.846
Al-HRM Al3 0.821
Al-HRM Al4 0.798
POS POS1 0.835
POS POS2 0.872
POS POS3 0.841
POS POS4 0.814
Transparency AT1 0.803
Transparency AT2 0.846
Transparency AT3 0.821
Transparency AT4 0.799
Engagement ENG1 0.875
Engagement ENG2 0.852
Engagement ENG3 0.834
Engagement ENG4 0.818
Well-being WB1 0.821
Well-being WB2 0.846
Well-being WB3 0.803
Well-being wB4 0.812
Performance PERF1 0.862
Performance PERF2 0.874
Performance PERF3 0.841
Performance PERF4 0.828

All values exceed 0.70 indicating strong indicator reliability.

Reliability and Convergent Validity

Construct Cronbach Alpha CR AVE

Al-HRM 0.874 0.913 0.724
POS 0.889 0.923 0.751
Transparency 0.862 0.907 0.711
Engagement 0.901 0.931 0.771
Well-being 0.856 0.903 0.700
Performance 0.893 0.925 0.755

All values meet recommended thresholds:

1 Cronbach alpha > 0.70

T CR>0.70
1 AVE>0.50
Discriminant Validity (Fornell  -Larcker)

Construct | Al POS | AT ENG | WB PERF
Al 0.851
POS 0.522| 0.867
AT 0.496| 0.551| 0.843
ENG 0.621| 0.648| 0.612| 0.878
WB 0.574| 0.601| 0.598| 0.682| 0.836
PERF 0.642| 0.659| 0.615| 0.731| 0.702 | 0.869

Diagonal values greater than correlations indicate discriminant validity.
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Structural Mode | Assessment
The structural model was evaluated using:
1 Path coefficients
M T-values
M P-values
1 R2values

Path Coefficients

Hypothesis | Relationship Beta | t-value | p-value | Result

H1 AI-HRM B Engagen 0312 6.214 | 0.000 Supported
H2 Al-HRM B Weirgl 0.241 | 4.852 0.000 Supported
H3 POS b Engageme| 0.286| 5.973 0.000 Supported
H4 POS b -Wmd | 0.298| 6.118 | 0.000 Supported
H5 Transparency bl 0.214| 4.336 0.000 Supported
H6 Transpar en-bejng | 0.262| 5.104 | 0.000 Supported
H7 En g age meanformabBce P| 0.421 | 8.441 | 0.000 Supported
H8 Well-bei ng B Per f0337]| 6.775 | 0.000 Supported

All hypotheses supported.

AMOS Path Analysis

Al-Enabled HRM 0.31
Perceived
Organizational
Support Employee
Engagement
0.24 :
Gig Worker
TS Worker L
Algorithmic Well-Being erformance
Transperency
Worker 0.34
Well-Being
- S 2 _
R —.61 RZ =.58 R -—.58
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SmartPLS Model

Al-Enabled HRM 0.312

Employee
0.286 Engagement \
Perceived 0.298 5
Organizational Gig Worker
Support Z Performance
0.214 Worker
/ we"'Being
Algorithmic
0.212

Hypotheses Model

Al-Enabled HRM

Employee
Engagement

H7

Perceived
Organizational
Support

Gig Worker

H5 Worker i Performance
Algorithmic Well-Being
Transperency

Coefficient of Determination (R?)

Construct R2 Value | Interpretation
Engagement | 0.61 Moderate
Well-being 0.58 Moderate
Performance | 0.69 Strong

The model explains 69% variance in performance.

Effect Size ()

Relationship f2

AlI-HRM B Engagen 018
POS b Engageme|l0.16
Transparency bl 0.11
Engagement B P|0.29
Well-bei ng B Per f0.22
Mediumto strong effects observed.

Mediation Analysis
Bootstrapping was used to test mediation effects.
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Mediation Path Beta | t-value Result
AI-HRM B ENG b | 0.131| 4.982 | Supported
AI-HRM B WB b H 0.081| 3.774 | Supported

POS b ENG b 0.120| 4.412 | Supported
Transparency b |0.090]| 3.664 | Supported
Both engagement and widléing mediate relationships.

Predictive Relevance (Q?)

Construct Q2
Engagement | 0.41
Well-being 0.38
Performance | 0.46
Q2 values > 0 indicate predictive relevance.

Model Fit
SmartPLS model fit indices:
Index Value
SRMR 0.041
NFI 0.921
RMS _theta | 0.063

Model shows good fit.

Summary of Hypothesis Testing
All hypotheses supported

H1 Supported
H2 Supported
H3 Supported
H4 Supported
H5 Supported
H6 Supported
H7 Supported

H8 Supported

Results And Discussion

This research investigated the impact of Al-driven HRM practices, perceived organizational support,
and algorithmic transparency on gig worker performance, with employee engagement and worker well -
being serving as mediators. Structural equation modeling with SmartPLS was utilized to evaluate the
proposed linkages.

The results demonstrate that Al-integrated HRM practices substantially affect employee engagement.
This indicates that technology-driven HR methods, such as automated job allocation and performance
monitoring, improve gig worker engagement in work activities. The findings corroborate previous studies
suggesting that Al-driven HR strategies enhance operational efficiency and elevate employee motivation.
Nevertheless, the results also suggest that technology is inadequate in the absence of organizational
support systems.

Perceived organizational support significantly enhances both employee engagement and worker well -
being. Gig workers who believed that platforms appreciated their contributions and offered support
exhibited increased excitement and psychological well-being. This discovery corroborates Social Exchange
Theory, which posits that employees reciprocate supportive organizational policies with affirmative work
behaviors. In gig environments with restricted traditional managerial support, digital support tools are
essential for promoting engagement.

Algorithmic transparency demonstrated a notable positive correlation with employee engagement
and worker well -being. This suggests that when gig workers comprehend the mechanisms behind ratings,
incentives, and job allocation, they exhibit increased trust and less stress. Insufficient transparency in
algorithmic management may engender ambiguity and discontent. The results underscore the
significance of ethical human resource management approaches in digitally mediated work settings.

Employee involvement exhibited a significant favorable impact on gig worker performance. Engaged
employees demonstrated increased productivity, superior service quality, and enhanced job completion
rates. This affirms that involvement serves as a major catalyst for performance in gig work environments.
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Likewise, employee well-being markedly affected performance. Employees exhibiting elevated
psychological well -being demonstrated enhanced productivity and customer satisfaction.

The mediation analysis established that employee engagement and worker well-being moderate the
association between HRM practices and performance. This suggests that HRM methods indirectly
improve performance by enhancing engagement and well -being. The findings correspond with the Job
DemandsoResources paradigm, highlighting the significance of job resources in improving employee
outcomes.

The findings indicate that successful HRM strategies for gig workers should combine Al -enabled
technology with human -centric approaches, including support and transparency. Organizations that
harmonize technology with employee well -being are more inclined to attain sustained performance
results.

Theoretical Implications

This research enhances the body of knowledge on Human Resource Management and the future of
work in multiple aspects. Initially, it expands conventional HRM ideas to encompass gig and platform -
based employment. Current HRM models predominantly emphasize permanent employees, but this
research investigates contingent workers functioning inside algorithmic management frameworks.

The study incorporates Social Exchange Theory and the Job Demand8Resources model with studies
on the gig economy. The results indicate that organizational support and transparency function as job
resources that improve engagement and well-being. This offers a theoretical elucidation of employee
conduct in platform -based work environments.

The study enhances the Alenabled HRM literature by analyzing the impact of algorithmic
management on employee outcomes. Although Al enhances productivity, the findings indicate that
transparency and ethical governance are essential for sustaining worker trust.

The research presents a mediationbased approach that connects HRM strategies to the performance
of gig workers. The incorporation of engagement and well -being as mediators offers a thorough
comprehension of performance mechanisms in gig employment.

Practical Implications

The findings provide important implications for HR managers, platform organizations, and
policymakers.

First, organizations should design Al -enabled HR systems that enhance fairness and transparency.
Platforms should clearly communicate how ratings, incentives, and task allocation decisions are made.
Transparent systems increase worker trust and engagement.

Second, gig platforms should implement digital organizational support mechanisms. These may
include:

1 Help centers

9 Training resources

1 Feedback systems

1 Communication channels

1 Well-being programs

Such initiatives improve worker satisfaction and productivity.

Third, HR managers should focus on enhancing employee engagement among gig workers.
Engagement strategies may include:

1 Incentive programs

1 Recognition systems

1 Flexible scheduling

1 Performance feedback

Fourth, organizations should prioritize worker well -being. Gig workers often face stress due to
income uncertainty and long working hours. Platforms can introduce:

1 Work-hour limits

1 Mental health support

1 Income stability measures

1 Fair compensation policies
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Fifth, policymakers should develop regulatory frameworks to ensure ethical management of gig
workers. Transparent algorithmic systems and worker protection policies are essential for sustainable gig
economy growth.

Limitations Of The Study

Notwithstanding its merits, the study possesses several drawbacks.

The study employed a cross-sectional research design. This constrains the capacity to construct causal
linkages. Longitudinal research would yield profound insights into the effects of HRM methods
throughout time.

The study depended on self-reported data from gig workers. Self -reported data may create common
method bias. Subsequent research may employ objective performance metrics.

The sample was confined to platform workers from specific sectors. The results may not be applicable
to all sectors of the gig economy. Diverse platforms may exhibit distinct HR practices.

The study concentrated on specific HRM factors. Additional characteristics, including remuneration,
employment autonomy, and digital leadership, were excluded. These variables may also affect the
outcomes of gig workers.

Fifth, cultural and regional variables were overlooked. The experiences of gig workers may differ
internationally due to variations in labor regulations and platform policies.

Future Research Directions

Future research can extend this study in several ways.

First, longitudinal research can examine how HRM strategies influence gig worker outcomes over
time. This would provide stronger causal evidence.

Second, future studies can include additional variables such as:
Digital leadership
Job autonomy
Compensation fairness
Platform governance

1 Psychological contract

Third, comparative studies can be conducted across countries. Crosscultural analysis would provide
insights into global gig economy trends.

Fourth, future research can examine moderating variables such as:

1 Age

1 Gender

1 Experience

1 Platform type

These factors may influence worker perceptions.

Fifth, mixed -method research combining quantitative and qualitative approaches can provide deeper
understanding of gig worker experiences.

Sixth, future studies can explore the role of emerging technologies such as Al explainability,
blockchain HRM, and digital labor governance.

=A =4 =4 =4

Conclusion

The gig economy signifies a substantial shift in the future of employment, necessitating firms to
reconfigure HRM techniques for overseeing platform -based workers. This research formulated and
evaluated a complete model investigating the influence of Al -driven HRM practices, perceived
organizational support, and algorithmic transparency on the performance of gig workers.

The results demonstrate that HRM practices substantially affect employee engagement and well-
being, thus enhancing performance. Al-driven HR technologies improve productivity; yet, transparency
and corporate backing are crucial for sustaining employee trust. Employee engagement is proven to be
the most significant indicator of performance, succeeded by worker well -being.

The research underscores the necessity of reconciling technologydriven human resource practices
with human -centric methodologies. Organizations that emphasize transparency, support, and well -being
are more inclined to attain sustainable performance in the gig workforce.
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This research enhances HRM literature by broadening theoretical frameworks to encompass gig
economy scenarios and provide practical suggestions for future workforce management. With the
expansion of digital platforms, the significance of ethical and sustainable HRM practices will escalate in
securing long-term business performance.
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Abstract

Ghanads data centre ecosystem faces -cppadgitysi st ent i
challenges that limit its capacity to support data warehousing and enterprise analytics. Guided by the
TechnologyOrganisationEnvironment (TOE) framework, this study examines how technological,
organisational, and environmental constraints influence the development and performance of data
driven systems within the country. A mixedethods approach was adopted, combining qualitative
interviews with key stakeholders and analysis of infrastructure indicators such as power reliability,
connectivity, and data centre capacity. The findings reveal four major barriers: unreliable electricity
supply, high operational costs associated with cooling, fragmented regulatory frameworks, and a
shortage of skilled technical personnel. These challenges contribute to fragmented data environments,
limited interoperability, and reduced effectiveness of data warehousing systems. Financial constraints
and weak data governance practices further limit the adoption of advanced analytics and artificial
intelligence technologies. As a result, organisations struggle to leverage data as a strategic asset. The
study highlights the need for coordinated policy reforms, investment in digital infrastructure, and
targeted capacity development. It contributes to the literature by applying the TOE framework to a
resourceconstrained context and by offering practical insights to strengthen enterprise analytics
capabilities in Ghana.

Introduction

Data centres are the quiet backbone of any digital economy, the humming racks and cooling fans you
never notice but depend on. Those unseen machines power cloud services, enterprise warehouses,
analytics engines and mission-critical apps. In Ghana, where connectivity and latency can make the
difference between a service that works and one that fails, where a single lag can frustrate a business
transaction or stall a telemedicine consult, the performance and siting of these facilities matter a great
deal; they shape how well the country can cope with the growing complexity of digital transformation
across sectors (Gaorekwe & Bwalya, 2024).

Yet moving everything to the cloud is rarely straightforward. Concerns about security and privacy
keep many organisations from full migration, nudging them into hybrid setups that must tie together
on-premises and cloud data in practical, secure ways (Gaorekwe & Bwalya, 2024). That blended model is
especially relevant in Ghana, where the very quality of data, incomplete records, inconsistent formats, and
gaps in validation often defeat publication and downstream use (Nuhu et al., 2020). Layer on a shortage of
trained personnel and the steep cost of advanced analytics tools, and making sense of messy, disparate
datasets quickly becomes an uphill slog (Olaleye et al., 2024).

Fixing this requires more than expanding physical infrastructure. Investments must also target
human capacity and institutional governance. This includes training data engineers and system
administrators, establishing national data standards, strengthening cybersecurity practices, and creating
clear frameworks for data stewardship so that information remains reliable, accessible, and secure (Raji et
al., 2024 Offei, 2025. This is not academic hair-splitting. If Ghana hopes to use analytics to shape policy
and drive economic growth, and demand for digital services will rise with population and urbanisation,
those pieces must fit together (Twum et al., 2024).

This study maps those interlocking challenges and offers practical guidance on how Ghana might
deliberately develop a data-centre ecosystem to support data warehousing and enterprise analytics
(Adama & Okeke, 2024, Ak al et al ., 2019) . A close re
National Artificial Intelligence Strategy, for example, reveals weaknesses in Al governance and lacks an
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overarching data strategy, a shortcoming that directly undermines the trustworthiness and utility of data
for analysis (Offei et al., 202§ Israel, 2025).

The absence of coherent regulation and a national data policy also hamper secure, efficient data
management, the very foundation of a sustainable Al ecosystem and a culture of data-driven innovation
(Israel, 2025). That regulatory vacuum makes it harder to tackle data quality, privacy, and ethical
compliance, yet those are precisely the conditions required for safe Al and advanced analytics (Aldoseri et
al., 2023; Magakwe, 2025).

Compounding the problem are underinvestment in infrastructure and a scarcity of Africa -origin
datasets. Together, these factors widen the digital divide, especially in informal urban settlements and
rural areas where access and digital experience lag far behind more connected communities (Sinde et al.,
2023; Twum et al., 2024). The response must be multpronged: shore up digital infrastructure, nurture
local data ecosystems, and introduce comprehensive regulatory frameworks that support fair, resilient
digital transformation (Oqubay, 2015).

That also means breaking down data silos and resolving interoperability headaches, while training a
workforce that can navigate both the technical and ethical complexities of data analytics and Al (Olajiga et
al., 2024; Raji et al., 2024). Deploying datavarehousing and enterprise analytics platforms successfully in
Ghana will require technical fixes certainly, but it will also demand clear legal and ethical rules about how
data are collected, stored and used (Masinde et al., 2025). This paper examines the current legal and policy
landscape to identify gaps and opportunities for stronger data governance, drawing on national policy
reviews and international good practice (Asare -Nuamah & Agyepong, 2016).

There are also strategic risks associated with aggressive Al investment. Limited national resources
could be redirected away from essential services such as healthcare, education, or energy infrastructure.
In addition, heavy reliance on foreign cloud providers and proprietary Al systems may create
technol ogi cal dependency, l'imiting Ghanads ability t
2025).

Literature Review
Data Centre Challenges in Developing Countries

Data centres play a foundational role in enabling data warehousing and enterprise analytics, yet their
development in emerging economies is constrained by structural and resource limitations. In many
developing countries, including Ghana, the deployment and operation of data centres require substantial
capital investment, reliable infrastructure, and specialised technical expertise, all of which remain limited
(Okolo et al., 2022).

These constraints directly affect the ability of organisations to implement scalable data warehousing
systems and advanced analytics platforms capable of processing large volumes of heterogeneous data
(Ade-Ibijola & Okonkwo, 2023). The situation is further complicated by weak data engineering capacity,
where fragmented, unstructured, and inconsistent datasets limit the effectiveness of Al training and data -
driven decision -making (Nsarkoh et al., 2025).

In addition, inadequate investment in local data centre infrastructure increases dependence on
external cloud providers, leading to higher latency, increased costs, and reduced control over data. This
limits the development of local digital ecosystems and constrains innovation in enterprise analytics. As a
result, data centres in developing countries remain underdeveloped, fragmented, and insufficient to
support large -scale digital transformation.

Madina Ashaiman
Tema
o Nungiis
o F N oiomay
O, & REALTY

Figure 1: Key data center locations in Ghana, highlighting the country's emerging role in West
Africa's digital infrastructure. These facilities support growing demands for data warehousing, enterprise
analytics, and cloud services, but raise concerns around energy consumption, security, and sustainability.
Al Governance and Data Policy Gaps in Africa
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The effectiveness of data centres and analytics systems is closely linked to the strength of data
governance and regulatory frameworks. Across many African countries, there is limited progress in
establishing robust data protection regimes, oversight mechanisms, and institutional frameworks to
support Al adoption (Diallo et al., 2025).

This has resulted in fragmented regulatory environments, where existing policies often fail to address
emerging issues such as algorithmic bias, ethical Al use, and data sovereignty (Salihu, 2025). In many
cases, countries rely on outdated data protection laws that do not adequately reflect the complexities
introduced by artificial intelligence technologies (Diallo et al., 2025).

There is also a notable absence of dedicated regulatory frameworks for Al business practices and
limited emphasis on governance, ethics, and capacity building within national policy discussions (Dzandu
& Asiedu, 2025; Gikunda, 2024). These gaps hinder the development of contexispecific Al strategies and
slow progress toward building inclusive and locally relevant digital ecosystems (Ayana et al., 2024).

In Ghana, these challenges manifest in weak coordination across regulatory bodies and the absence of
a comprehensive national data strategy. This limits trust in digital systems and constrains the effective use
of data for enterprise analytics and decision-making.

Infrastructure and Environmental Constraints

Infrastructure and environmental factors present significant barriers to the efficient operation of data
centres in developing countries. I n Ghanat6s tropical
increase the need for advanced cooling systems, which significantly raise energy consumption and
operational costs (Ebert et al., 2024; Mutiso, 2024).

Cooling requirements also contribute to increased water usage, creating additional sustainability
challenges, particularly in regions facing water scarcity (Shumba et al., 2024). These environmental
pressures affect the longterm viability of data centre operations and highlight the need for energy -
efficient and climate -responsive designs.

Energy reliability remains another critical issue. Frequent power disruptions and dependence on
fossil fuel-based energy sources increase operational risks and carbon emissions, further complicating
efforts to build sustainable digital infrastructure (Mbuvha et al., 2024).

Connectivity limitations also play a major role. In Sub -Saharan Africa, inadequate fibre infrastructure
and underdeveloped peering ecosystems lead to high latency and reduced bandwidth, which negatively
impact real-time data processing and analytics performance (Mutiso, 2024). These limitations increase
reliance on international bandwidth, raising costs and limiting the localisation of digital services.

Addressing these challenges requires coordinated investment in energy infrastructure, renewable
energy integration, efficient cooling technologies, and improved network connectivity to support high -
performance data environments.

Conceptual Framework

This study is guided by the Technology -Organisation-Environment (TOE) framework developed by
Tornatzky and Fleischer (1990), which explains how technological innovation adoption is influenced by
three interacting dimensions: technological, organisational, and environmental contexts.

1 The technological context includes data centre infrastructure, computing capacity, connectivity
networks, and data engineering capabilities.

1 The organisational context refers to internal factors such as financial resources, skilled personnel, and
data management practices.

1 The environmental context encompasses external influences, including regulatory frameworks,
government policies, and market conditions.

In the context of Ghana, these dimensions interact to shape the development of data centre
ecosystems and determine the effectiveness of data warehousing and enterprise analytics systems
(Owusu, 2026). Constraints such as unreliable power supply, limited technical expertise, and fragmented
governance structures illustrate how these factors collectively influence digital transformation outcomes
(Maheshwari et al., 2025).
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Figure 2: TechnologydOrganisation 8Environment (TOE) framework illustrating the interaction of
technological, organisational, and environmental factors shaping data centre ecosystems and their
influence on data warehousing and enterprise analytics

The conceptual model presented in Figure 1 provides the analytical foundation for this study. It
explains how technological capabilities, organisational readiness, and environmental conditions jointly
shape the development and performance of data centre ecosystems in Ghana. These interacting forces
influence the efficiency of data warehousing systems and determine the extent to which organisations can
adopt and sustain enterprise analytics solutions. The framework guides the interpretation of empirical
findings by linking infrastructure constraints, institutional capacity, and regulatory conditions to
observed limitations in data -driven systems. It also supports the identification of systemic bottlenecks that
hinder digital transformation in resource -constrained environments. In this study, the TOE framework is
used not only as a descriptive model but also as an analytical lens for examining how improvements in
any one dimension may influence overall system performance.

Research Methodology

This section describes the layered, practical approach we took to untangle the tricky questions and
possibilities around data centres in Ghana and what those mean for data warehousing and enterprise
analytics. We mixed methods deliberately. On the qualitative side, the work leaned on conversations:
interviews with sector experts, reviews of policy documents, and in -person stakeholder discussions that
revealed how decisions are actually made messy at times, often pragmatic. For the quantitative side, we
examined hard infrastructure indicators, such as internet penetration, energy consumption patterns, and
current data centre capacity, so impressions were anchored to measurable facts (Soares et al., 2024).
Stitching these threads together produced a fuller, less onedimensional view of the technical limits and
the socio-economic pressures shaping data centre development in Ghana.

The qualitative strand intentionally reached across the ecosystem: regulators, private operators,
power utilities and academic researchers. Those voices surfaced policy gaps and operational bottlenecks
that raw numbers tend to miss. The quantitative work then pushed back against those narratives, testing
them and placing them in context. Together, the two approaches made it possible to offer pointed
recommendations, for example, harmonising inconsistent regulations and fostering public dprivate
partnerships, steps that look necessary for steady sector growth (Manu et al., 2025). That integrated
posture matters in emerging economies; solutions have to fit local constraints if digital transformation is
going to stick (Banda et al., 2024; SamuelOkon & Abejide, 2024).

More specifically, the study used a qualitative comparative case-study design to surface the
socioeconomic trade-offs and governance tensions tied to Al and infrastructure investments in resource -
constrained settings like Ghana. We extended opportunity -cost thinking by bringing in political economy
and digital governance lenses (Frimpong, 2025). We also relied on a multimethod toolkit, questionnaires,
document review, observation and interviews to map actors and responsibilities in digital preservation
and infrastructure planning (Adu, 2018). That mix produced a robust set of perspectives and empirical
points, making the findings both pragmatic and policy -r el evant f or Ghanads evolvin
(Adjei & King, 2024; Chester, 2024).

Finally, semi-structured interviews and open -ended questionnaires formed the backbone of the
qualitative work, giving us richer accounts of local perceptions and lived experience around data centre
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development and its implications for enterprise analytics and warehousing in Ghana (Arowolo -Ayodeji &
Ernest, 2025; Hlongwane et al., 2024). These methods gave us more than tidy answers; they provided the
context of the small, human trade-offs and everyday details that numbers alone rarely capture.

Results

The findings reveal four dominant barriers affecting data centre development and their ability to
support data warehousing and enterprise analytics in Ghana: (1) regulatory fragmentation, (2)
infrastructure limitations, (3) financial constraints, and (4) shortage of skilled personnel. These challenges
collectively limit the ability of organisations to deploy scalable analytics platforms and Al -enabled
services. The empirical findings, derived from the aforementioned methodologies, reveal significant
insights into the operational challenges and strategic imperatives for data centres in Ghana. Specifically,
institutional and regulatory conformity issues, along with technical integration and alignment
incompatibilities, emerged as significant barriers to effective blockchain technology integration for online
taxation, which has broader implications for secure data management within data centres (Anomabh et al.,
2024).

Furthermore, the absence of guiding policies and comprehensive life-cycle management practices for
sustainable ICT infrastructure exacerbates these issues, hindering the transition towards environmentally
responsible and energy-efficient data centre operations crucial for modern data warehousing and
enterprise analytics (Shakemore et al., 2024). These systemic deficiencies also contribute to the limited
adoption of artificial intelligence technologies, as robust data infrastructure is a prerequisite for Al
implementation and innovation (Abulibdeh et al., 2023; Mutasa et al., 2024).

Moreover, financial constraints, coupled with a dearth of skilled human resources and inadequate
technical support, further impede the widespread integration of advanced Al tools within Ghanaian
academic institutions and, by extension, across various sectors (Adjei & Agyeman, 2025; Moharrak et al.,
2024). This scarcity of local expertise and financial backing makes it challenging to maintain and upgrade
the sophisticated infrastructure required for large -scale data warehousing and advanced enterprise
analytics, thereby widening the digital divide (Dzandza, 2019; Ndhlovu, 2018). These multifaceted
challenges collectively underscore the urgent need for strategic interventions that address both the
technological and socio-economic impediments to Ghana's digital transformation, particularly concerning
data infrastructure and Al adoption (Abulibdeh et al., 2023; Nwagbala et al., 2025; Patel & Ragolane,
2024). This includes addressing the low awareness of emerging technologies like Al and its potential
benefits, which can significantly hinder adoption rates and limit the country's ability to leverage Al for
national development (Adarkwah et al., 2023; Osondu et al., 2024).

Discussion And Conclusion
Interpretations of Findings

The preceding analysis underscores a critical need for Ghana to establish a cohesive national digital
transformation strategy that transcends isolated sectoral initiatives (Loglo, 2024). This strategy must
address the significant policy gaps, insufficient infrastructure, and skill deficits currently impeding the
effective deployment of data centres and the broader digital economy (Ghana eTrade Readiness
Assessment, 2023; Osondu et al., 2024). A weltlefined national Al strategy, in particular, is crucial for
fostering innovation and ensuring that Ghana is not left behind in the global digital economy, as
evidenced by the experiences of other developing nations (Shonhe & Kolobe, 2023). Such a strategy would
facilitate the establishment of innovation hubs and attract foreign investment, thereby strengthening
Ghana's position in the global digital landscape (Frimpong, 2025).

Furthermore, integrating Al issues with discussions on the digital divide is timely for Africa, given
that both emphasise leveraging technology to address societal inequalities and promote economic growth
(Baidoo-Anu et al., 2024).

Latency and data ingestion are critical considerations for data centre development in Ghana,
particularly in the context of advanced analytics and Al applications, where real -time data processing is
paramount (Khan et al, 2024). This necessitates strategic investments in higkspeed network
infrastructure and localised data processing capabilities to minimise latency and optimise data
throughput (Khan et al., 2024; Patel & Ragolane, 2024).

Moreover, compliance and data governance frameworks are essential to ensure the ethical and secure
handling of sensitive data, especially when leveraging advanced analytics and artificial intelligence, to
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mitigate risks associated with data privacy and security (Falebita & Kok, 2024). Additionally, a robust
regulatory environment is vital for fostering trust in digital services and encouraging broader adoption of
data-intensive technologies across various sectors (SamuelOkon & Abejide, 2024). While Ghana faces
unique challenges, an overarching Al readiness strategy, similar to approaches in other African nations, is
critical for improving outcomes in data infrastructure, technical capabilities, and policy prioritisation,
thereby enabling the country to leverage Al -enabled technologies for improved governance and economic
outcomes (Offei et al., 2026 Diallo et al., 2025).

This entails overcoming limitations in data access and infrastructure, as well as addressing the
scarcity of political and economic resources, to genuinely progress towards Al readiness (Diallo et al.,
2025). Achieving this readiness requires a concerted effort to bridge the existing digital divides and
structural inequalities that hinder widespread Al adoption and integration across the continent
(Arakpogun et al., 2021).

Conclusion

The preceding discussion has illuminated the multifaceted challenges and strategic imperatives
confronting Ghana in its pursuit of robust data centre infrastructure, effective data warehousing, and
advanced enterprise analytics capabilities. The prevailing issues, ranging from inadequate policy
frameworks and financial constraints to the dearth of skilled human resources and technical
infrastructure, collectively impede Ghana's progress in leveraging emerging technologies like artificial
intelligence for national development (Diallo et al., 2025). These challenges are further compounded by a
lack of tailored Al solutions for local contexts and inadequate data governance, which hinder equitable
access to and implementation of Al technologies (Mienye et al., 2024).

Ghanads dat a centre sector i s maturing, wi t h not
infrastructure creating opportunities for localised data warehousing and enterprise analytics. However,
the full realisation of those opportunities depends on addressing persistent issues, such as power
reliability and cost, efficient cooling solutions appropriate for a tropical climate, last -mile connectivity and
peering maturity, regulatory compliance readiness, and a shortage of technical skills. These factors
collectively underscore the necessity for comprehensive policy interventions and strategic investments
aimed at fostering a resilient and sustainable digital ecosystem in Ghana (Diallo et al., 2025; Okolo et al.,
2022).

Limitations And Future Research
Limitations

The study is constrained by the broader systemic challenges identified, including inadequate policy
frameworks, limited financial resources, shortages in skilled human capital, and underdeveloped
technical infrastructure, which may affect the generalisability and practical implementation of the insights
presented. Additionally, the lack of tailored Al solutions for local contexts and inadequate data
governance frameworks limits the extent to which findings can fully capture equitable access and
effective deployment of Al technologies across different sectors (Mienye et al., 2024).

Directions for Future Research

To this end, developing a national Al strategy is paramount for Ghana to strategically integrate
artificial intelligence into its digital transformation agenda, thereby setting a clear vision for Al adoption
and utilisation (Shonhe & Kolobe, 2023). Future work should focus on empirical measurement of
infrastructure performance indicators such as latency, uptime reliability, and energy efficiency across
Ghanaian data centres. Such evidence would help guide national investments and support the
development of resilient data infrastructures capable of sustaining large -scale analytics and Al
deployment.
Author Note: Associate Professor in the Department of Computer Science. This research is fully sek
funded.
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Abstract

Socialmediais a crucialtool for smallbusines®wnersto interactwith their customerandinflue
nceconsumetbehavioiin arapidly evolvingdigital landscape.

This study investigates the influence of digital storytelling and brand resonance on the purchase
intentions of consumers who engage with Egyptian small business owners on social media platforms.
Methodology: This study utilizes Partial Least Squares Structural Equation Modeling-GHM) to
assess the expected relationships based on survey data collected from 123 social media users in Egypt.
The findings indicate that brand resonance serves as a stronger predictor of purchase intention,
although both digital storytelling and brand resonance exhibit positive and significant effects. The
intention to purchase is significantly affected by the narrative structure and the perceived ethics of
digital storytelling elements. The impact of perceived aesthetics is minimal. Furthermore, the
dimensions of attitudinal attachment and sense of community exhibit no significant direct effect,
whereas active engagement and behavioral loyalty are identified as the most significant aspects of
brand resonance. The model explains a significant amount of the variance in purchase intention (R2 =
0.817), highlighting the necessity of enhancing strong constmreerd interactions within social
media contexts. The findings enhance the current literature on digital marketing and branding by
providing evidence from an emerging market context, suggesting that narrative alone is insufficient to
influence purchase behavior unless it is converted into authentic brand resonance. The findings have
significant implications for entrepreneurs aiming to enhanaostamer engagement, loyalty, and
purchase intention through the use of authentic and ethical storytelling strategies.

Introduction

In today's fast-paced, digital world, it is critical for companies to provide their audience with relatable
and interesting information. The branding, engagement, and expansion of a corporate organization are
the primary pillars of digital content strategy, especially for small business owners. You may have a
consistent, relevant, and targeted approach to storytelling fi which is how consumer perceptions are
formed i by having a clear and well-organized content strategy (Green & Williams, 2023).

Consumers increasingly expect brands to engage them with narratives that reflect authenticity,
purpose, and emotional value (Ashley & Tuten, 2020; Saboo et al., 2023). For small businesses, especially
in emerging markets like Egypt, digital storytelling has become a crucial means of differentiation in an
overcrowded online marketplace. Through platforms such as Instagram, TikTok, and Facebook, small
business owners are not just selling products; they are sharing their journey, their values, and the
community behind the brand.

Brand storytelling i defined as the strategic use of narrative elements to craft meaningful, coherent
brand messagesi has been shown to enhance emotional engagement, strengthen brand identity, and
build customer trust (Marques et al., 2020; Pera, Viglia, & Furlan, 2020). This process contributes
significantly to brand resonance, a concept rooted
the deep psychological connection a consumer feels with a brand. Strong brand resonance leads to
outcomes such as loyalty, advocacy, and longterm customer relationships (Algharabat et al., 2022).

In contrast to traditional advertising, storytelling is integrating companies into narratives that appeal
to consumers' emotions, values, and experiences (Nguyen & Lee, 2023). Effective brand storytellingalso
helps to increasea brand's resonanceand engagement, making it harder to ignore (Miller & Taylor, 2023).
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Additionally, the importance of brand storytelling for consideration and purchase has only grown
with the development of social media. Platforms such as Facebook, Instagram, and TikTok give marketers
a variety of storytelling formats, including interactive content and short -form videos, that allow for real-
time interaction. Researchbased on data gathered up until October 2023 indicates that social media
material with a narrative component frequently increases consumer purchase intention through perceived
authenticity, trust, or emotional engagement(Clark & Davis, 2024).

Although this can be an excellent opportunity, small business owners in a number of markets, like
Egypt, still struggle to successfully use digital content tactics. Due to limited resources, the need to beat
competitors, and shifting customer preferences, content development, delivery, and optimization are now
considered significant commitments rather than options (Brown and Smith, 2024). Considering that they
can effectively prepare crowd research,content creation, storytelling techniques, and execution evaluation
for success, everything essential to digital content strategy should be beneficial.

In Egypt, small and micro -enterprises make up over 90% of active businesses and play a critical rolen
the national economy (CAPMAS, 2023). However, many face challenges related to limited marketing
resources, digital skills gaps, and intense competition. Leveraging digital storytelling could offer these
entrepreneurs a costeffective yet impactful way to cultivate brand resonance. Despite its growing
significance, little is known about how Egyptian small business owners strategically use storytelling
within their digital content strategies or how such efforts influence consumer perception and engagement.

The purpose of this study is to ascertain how brand storytelling and brand resonance in digital
platforms affect Egyptian SMEs and their entrepreneurs. In order to adapt theory to practice in digital
marketing, the ultimate goal of this study is to establish the foundation for understanding how customer
perceptions, cultural resonance, and storytelling distinctiveness affect actual brand engagement or
purchase intent.

Although storytelling has emerged as a core element of digital branding, empirical research on
its strategic application among small businessesi especially in non-Western, developing contextsh
is still in its infancy (Delgado -Ballester & Ferndndez-Sabiote, 2021).Much of the current literature focuses
on corporate brands in developed economies, often overlooking how small entrepreneurs in emerging
markets like Egypt utilize storytelling to build brand relationships online. Furthermore, while brand
resonance is a wellestablished theoretical concept, there is limited evidence on how digital storytelling
contributes to its development in real-world entrepreneurial contexts (Chathoth et al., 2022).

As Egyptian small business owners increasingly adopt social media for brand communication,
understanding the dynamics between their storytelling practices and customer engagement becomes
critical. Without such insights, small firms may miss the opportunity to create lasting emotional bonds
with consumersii bonds that are essential for sustainability and competitive advantage in the digital
economy. This research therefore seeks to provide actionable insights that could enable small
businesses to enhance their digital marketing effectiveness by exploring the relationship between
storytelling techniques, consumer perceptions, and brand resonance. It will also look into how each
of these stages of storytelling play a vital role in building strong brand associations and customer
purchase intentions through Egypt's entrepreneurial ecosystem.

Literature Review and researchhypotheses 2.1Digital Content Strategies

Because social media content marketing works, brand ambassadors can boost electronic word -of-
mouth, and therefore brand engagement. Users and brands alike can share their stories through a content
community. The business can produce content that humanizes it and demonstrates empathy for the
concerns and issues of its target audience. Users may also contribute to creating a narrative that
strengthens the brand's positive image. As a result, it is recognized that brand engagement with
consumers on social media facilitates content production alongside the business, which uses connections
to its advantage by establishing and maintaining an online community. Customers can create content and
distribute it to other brand followers. (Lopes& Casais,2022)

Trevor Changing topics, the work's popularity and impact can also be determined by the sci-writing
style. Studies with abstracts that are more narrative in nature have been proven to have greater citation
frequencies. These findings suggest that careful storytelling not only increases comprehension but also
increases scientific community members' interest in the study.

Digital content strategy is a comprehensive approach that outlines how a company or brand will
create, distribute, and manage digital content in order to accomplish its objectives. For this reason,
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developing a clear digital content plan is essential for achieving branding, customer engagement, and
conversion goals. This offers messaging consistency across various digital touchpoints and guarantees
that the information is pertinent to the intended audience. New research indicates that a strong content
strategy can significantly increase the effectiveness of digital marketing initiatives by making material
more measurable, relevant, and targeted. (Green & Williams, 2021).

Stagesof Digital Content Strategy
Step 1: Establishing Goals and Objectives

Establishing goals and objectives s the first stagein developing a digital content strategy. Planning is
the most crucial stage in the content creation process. In order tobe actionable and in line with more
general company objectives, the goals themselves should be SMART (Specific, Measurable, Achievable,
Relevant, Time-bound). According to studies, companies that set content goals are better organized in
how they track outcomes and use data to inform choices. At this point, it is ensured that content creation
is both goal-oriented and purposeful. Davis (2022)

Step 2: Conducting Audience Research and Creating Personas

Regarding Audience Research: An Essential Step in Developing a Robust Digital Content Strategy.
Businesses may provide pertinent content by understanding the traits, inclinations, and difficulties of
their target audience. You will frequently develop consumer personas at this phase that represent trends
in your target demographic. According to research, content strategies that are grounded in a thorough
understanding of an audience aremore relevant and result in higher levels of engagement. Marketers may
produce more engaging content by creating personas and comprehending the emotional and cognitive
needs of their audience. Miller and Taylor (2020)

Step 3: Ideation and Content Creation
The second stage involves content production and ideation if you have a clear understanding of your

objectives and target audience. After planning and brainstorming, we moved on to the content
development step, which must satisfy the audience and achieve the original objectives. Blog entries, social
media updates, podcasts, videos, and infographics are a few types of content. Contentthat is amusing,
educational, or adds value for the audience performs better, according to study. In the end, honest
storytelling allows you to establish a personal connection with your customers, and the most effective
content shows a sincere comprehension of the brand's voice, mission, and audience interests.

Step 4: Promotion and Distribution of Content

Distribution and promotion are the next steps after content creation. Selecting the best digital
platforms (social networks, email, blogs, websites, etc.) to distribute the material is the last stage in this
process. Your distribution strategy may vary depending on where your target audience lives, and new
research indicates that multi-channel tactics will increase content visibility. The study found that
combining paid and organic marketing strategies can increase reach and engagement. At this point,
audience segmentation and SEO optimization are essential to ensuring that the correct individuals see
what we produce. Nguyen (2023)

Step 5: Assess and Enhance

The last phase of a digital content strategy is evaluating its efficacy and refining the material and
subsequent initiatives. By monitoring key performance indicators (formerly known as KPIs) for
engagement rates, website traffic, and conversion rates, businesses can accomplish their objectives.
Typically, optimization entails modifying headlines, content formats, or distribution tactics in light of
analytics information. The foundation of Net Promoter Score is the notion that you can stay ahead of the
competition year after year by measuring and improving continuously. Davis and Smith (2022)

Stages of Storytelling

Consumer impressions are also significantly impacted by the emotional interactions that brand tales
generate.Emotional narratives establisha stronger bond between the brand and its customers. Brandswith
greater emotional involvement tend to score higher becauseconsumers' attachment to a brand grows
stronger when they experience good emotions through storytelling, such as joy, empathy, and inspiration.
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Increased brand loyalty, a tendency to discuss and advocate the brand to peers, and ultimately a higher
intent to buy might result from such emotional attachment. Miller and Taylor (2020)

Storytelling encourages scientific inquiry beyond the technicalities by crafting a narrative that appeals
to more than just the analytical mind. The Proceedings of the Design Society have released preliminary
findings regarding the potential of storytelling as an analytical tool for evaluating research initiatives. It
has beendemonstrated that storytelling facilitates the synthesis and analysis of research plans and designs
and contributes to the development of a logical framework that enhances comprehension. (Taylor,2021)

Digital storytelling (DST) combines digital elements such as text, images, and recorded audio with
storytelling. Videos, music, and narrations. No one can dispute the importance of storytelling as the
foundation of human communication, as evidenced by the tale of Sinuhe in ancient Egypt, the tale of
Homer in Greece, or the legends of early humans, since oral tradition has helped to teach and transfer
knowledge, skills, attitudes, and values. Since writing a narrative is a process of creating meaning,
storytelling and learning are closely linked. As such, it is a novel idea in the field of education. Given
that students in health practice meet many client tales regularly, storytelling may be a useful
technique for achieving educational objectives, particularly critical thinking, which is the main objective of
all educational systems. (Mojtahedzadeh et.al.,2021)2.4 Storytelling distinctive

It is commonly acknowledged that using stories in scientific research has many advantages, including
improved communication, comprehension, and engagement. Transition to Increased Inclusion and
Communication (Green,2025)

According to studies, a company's narrative may significantly influence your decision to buy,
particularly if it speaks to your identity or your emotions. Brands may accomplish this by using relatable
and genuine stories, which will increase their perceived worth in the eyes of customers and foster
relationships based on trust. Americans are more likely to purchase from companies they believe reflect
their values as a result of this trust, which increases their buying intent. The emotional connection that
storytelling fosters can encourage impulsive purchases because it may compel customers to acton the
emotional attachment that the message evokes. (Leand Johnson,2022).

While digital storytelling (DST) combines digital elements such as text, images, and recorded audio
with storytelling @ videos, music, and narrations. No one can dispute the importance of storytelling as the
foundation of human communication, as evidenced by the tale of Sinuhe in ancient Egypt, the tale of
Homer in Greece,or the legends of early humans, since oral tradition has helped to teach and transfer
knowledge, skills, attitudes, and values. In point of fact, since writing a narrative is a process of creating
meaning, storytelling and learning are closely linked. As such, it is a novel idea in the field of education.
Given that students in health practice meet many client tales regularly, storytelling may be a useful
technique for achieving educational objectives, particularly critical thinking, which is the main objective of
all educational systems. (Mojtahedzadeh et al., 2021)

Within the professional environment, storytelling is often used to make intricate ideas intelligible. By
its very nature, narrative makes it easier to explain complex scientific ideas in a clear and structured
manner. There is proof that stories can make scientific facts more appealing and memorable, increasing
their persuasiveness. By presenting their data in a narrative format, scientists might improve the way
their findings are understood by the audience. (Jones, 2022)

As noted earlier, storytelling can act as a tool for analysis. Storytelling encourages scientific inquiry
beyond the technicalities by crafting a narrative that appeals to more than just the analytical mind. The
Proceedings of the Design Society have released preliminary findings regarding the potential of
storytelling as an analytical tool for evaluating research initiatives. It has been demonstrated that
storytelling facilitates the synthesis and analysis of research plans and designs and contributes to the
development of alogical framework that enhancescomprehension. (Taylor, 2021)

Although narrative in scientific research is fundamentally pointillist, since it incorporates both
qualitative and quantitative analysis, which is inherently multidisciplinary, embracing narrative allows
researchers to increase the study's impact, accessibility, and engagement. (Green, 2025) As a result,
audiences have been shown to become emotionally invested in stories. It has been demonstrated that
stories that evoke strong feelings are more likely to be remembered and shared than others. This is
comparable to resonance, which is a story that speaks to the emotions of the audienceA tale is more likely
to have alasting impact if it more closely aligns with the audience's values, past experiences, and emotional
state. (Parker, 2020)
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"Currently, narrative resonance can be used in science communication to convey concepts and ideas
that are frequently difficult to convey. Scientists can increase public knowledge and participation by using
narrative strategiesthat speakto the emotional and intellectual requirements of the general audience. This
approach does a great job of providing context between the specifics of the researchers' work and the
people who stand to gain the most from these results. (Taylor, 2022)

Storytelling and Consumer Perceptions

When used in scientific communication, storytelling can significantly boost audience interest. My
science has been completely at odds with some of my work. According to a report published in Nature,
narrative and credible science communication are not mutually exclusive and, when combined, can be
effective partners in helping people relate to and understand scientific information. (Smith,2023)

By its very nature, narrative makes it easier to explain complex scientific ideas in a clear and
structured manner. There is proof that stories can make scientific facts more appealing and
memorable, increasing their persuasiveness. By presenting their data in a narrative format, scientists
might improve the way their findings are understood by the audience. (Jones,2022) (Nguyen, 2021)
revealed that Currently, message, conflict, character, and plot are the four fundamental components
of storytelling that are enumerated in many studies and regarded ascrucial.

Message: an essential element of storytelling that is incorporated into the narrative to positively
inspire and communicate with the audience. Clearly defining a message is necessary in strategic
situations; as evidence, marketers use a message to effectively convey the brand's meaning teonsumers.

Conflict: a factor that prompts the audience to take action and consider potential solutions. Through
resolved disputes and well -founded solutions, the audience observes thestories' lessons.

Character: Through storytelling, characters communicate with the audience. They bring the story to
life and create tensions.

Plot: the story's progression is known as the plot. The storyline keeps events, characters, and conflicts
consistentwith the stories' chronological periods. This component must be well organized to both maintain
audience interest and assist the story.

On the practical wise, it is commonly acknowledged that using stories in scientific research has many
advantages, including improved communication, comprehension, and engagement. (Green, 2025)

Despite its usage in scientific communication, storytelling can significantly boost audience interest.
According to a report published in Nature, narrative and credible science communication are not
mutually exclusive and, when combined, can be effective partners in helping people relate to and
understand scientific information. (Smith, 2023)

In reality, the work's popularity and impact can also be determined by the sci-writing style. Studies
with abstracts that are more narrative in nature have been proven to have greater citation frequencies.
These findings suggest that careful storytelling not only increases comprehension but also increases
scientific community members' interest in the study.

When a story resonates with a specific community or society because it speaks to their shared
experiences, customs, or values, it is said to have cultural resonance. According to recent studies,
narratives that draw on cultural symbols, shared experiences,or group emaotions are more likely to evoke a
deeper level of audience participation. Storytelling can be facilitated by culturally recognized themes,
strengthening relationships and ensuring that more individuals understand stories within a cultural
framework. (Nguyen, 2023)

Band Resonanceand Storytelling

In summary, narrative in scientific research is fundamentally pointillistic since it incorporates both
qualitative and quantitative analysis, which is inherently multidisciplinary. By embracing narrative,
researcherscan increase the study's impact, accessibility, and engagement. (Green,2025) How culturally
relevant a brand's narrative is is another significant aspectaffecting how customers view a brand. When a
brand story aligns with the cultural background and experiences of the target audience, it is more
thoroughly filtered to help individuals develop a deeper understanding of their brand stories. Customers'
perceptions of brands can be improved and brand loyalty can be fostered by using culturally relevant
storylines (Panda). According to recentstudies, brands that adapt their narrative to local traditions, values,
and practices are perceived as being more considerate, inclusive, and socially conscious. (Nguyen and
Lee, 2021). or service that offers the remedy,to maintain audience engagement while bolstering the
stories. The Reasons for Having a Digital Content Strategy
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While resonant stories simplify difficult material through a cognitive phenomenon that aids in
understanding and even memory retention. In general, information may be recalled and comprehended
successfully if it is presented in a narrative that corresponds with the audience's emotional and cognitive
state. Understanding is supported by the cognitive anchor provided by the "resonance" betweenthe story
and the listener's preexisting knowledge and emotional state. (Lee,2019)

H1: Digital Storytelling hasan effect on Brand Resonance.

H1.1: Perceived Aesthetics has an effect on Purchase Intention in social media. H1.2:Narrative
Structure has an effecton Purchaselntention in social media.

H1.3: Perceived Ethics has an effect on Purchase Intention in social media.

Brand Storytelling and Purchase Intention in Social Media

Brand storytelling on social media has become a potent strategic tool for businessestrying to forge
closer emotional connections with their customers. Because of this, companies are now using storytelling
to develop stories that connect with their target audience and forge deeper, more emotional ties. Through
the integration of captivating images, textual components, and interactive aspects on social media sites
like Facebook, Instagram, and TikTok, marketers can craft compelling narratives that enthrall users.
Research indicates that emotionally charged material tends to increase brand loyalty and customers'
propensity to take action, including making a purchase. Smith (2021) Storytelling's Effect on Purchase
Intention

Consumer views and buying intentions are significantly influenced by how authentic the brand story
is. They are therefore more likely to believe in and purchase from companies that provide transparency
and authenticity. Authenticity can be achieved through social media through consistent messaging and
behind-the-scenes contentbut | think user-generated content is the best way to share true consumer tales.
Purchase intentions and brand loyalty are explained by consumers' emotional attachment to the brand asa
result of their impression of its sincerity. (Clark and Davis, 2021). Storytelling components of narrative
in social media marketing

Brands may utilize social media as a platform to convey their story in real time and in a variety of
content types, including user-generated material, live videos, and stories. This rapidly expanding
ecosystem connects brands with consumers through interaction, discovery, and discovery. Brands may
create a two-way communication channel to strengthen their relationship with their audience by utilizing
interactive social media forms like surveys, comment sections, and direct messages. Research indicates
that meaningful interactions between the brand and its customers, as well as reactions to the company's
comments, improve the possibility that the consumer would make a purchase because they foster a sense
of community and allow the brand to interact with the customer. To suggest a whole overhaul, how
serious is the issue of customer trust  and brand authenticity in social media
storytelling? Social media advertisements that use a problem-solving framework are especially effective
because they lead the customer on an emotional journey that culminates in the brand's product.
Consumer Perceptions and Storytelling. Brands Use Storytelling to Influence Consumer Behavior One of
the most effective strategies used by brands to influence consumers' attitudes and perceptionsof goods
and services is storytelling. Becausestorytelling may provide a narrative that speaks to a consumer's
values, emotional state, and experiences, itfosters a deeper bond between the brand and the customer.
This connection fuels a brand's emotional resonance and perception, elevatingits quality, authenticity,
and overall value for customers. According to studies, marketers can have a big impact on consumers'
views and intentions toward a brand by telling an engaging tale. Smith (2021)

Customers' perceptions of the brand's identity and values are significantly influenced by brand
storytelling. Businesses can influence how consumers view a brand by integrating it within a (narrative)
framework that reflects and reflects particular cultural, social, or individual values. Stories that align with
a customer's identity or personal values seem to have a greater positive impact on brand views. Not to
mention that customers feel a stronger emotional bond with the company because of the relevant
characters, crises, and resolves in each of these stories. (Clark and Brown, 2022).

Authenticity is a key factor in determining whether or not customers believe a brand's narrative.
Consumer mistrust of dishonest marketing tactics has increased over time. Customers therefore see
brands more favorably when they provide genuine and open tales, whether they are based on
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real customer experiences, behindthe-scenes material, or the sharing of corporate principles. Genuine
storytelling is what fosters customer trust, which is essential for preserving customers' long -term loyalty
and satisfaction. (Green and Davis, 2023)

Brand Storytelling and Purchase Intention in Social Media

On the practical wise, brand storytelling on social media has become a potent strategic tool for
businessestrying to forge closer emotional connections with their customers. Companies are now using
storytelling to develop stories that connect with their target audience and forge deeper, more emotional
ties. Through the integration of captivating images, textual components, and interactive aspects on social
media sites like Facebook, Instagram, and TikTok, marketers can craft compelling narratives that enthrall
users. Research indicates that emotionally charged material tends to increase brand loyalty and
customers' propensity to take action, including making a purchase. (Smith, 2021)

Even though social media content marketing works, brand ambassadorscan boost electronic word - of-
mouth, and therefore brand engagement. Users andbrands alike can sharetheir stories through a content
community. The business can produce content that humanizes it and demonstrates empathy for the
concerns and issues of its target audience. Users may also contribute to creating a narrative that
strengthens the brand's positive image. As a result, it is recognized that brand engagement with
consumers on social media facilitates content production alongside the business, which uses connections
to its advantage by establishing and maintaining an online community. Customers can create content and
distribute it to other brand followers. (Lopes & Casais, 2022)

Given this background, the following hypotheses are proposed to examine how digital storytelling
builds brand resonance and drives purchase intention among social media users?

H2: Digital storytelling hasan effect on Purchaselntention in social media.

H2.1:Brand Loyalty hasan effecton Purchaselntention in social media.

H2.2: Attitudinal attachment has an effect on Purchase Intention in social media. H2.3: Sense of
Community has an effect on Purchase Intention in social media. H2.4: Active Engagement has an effect on
Purchase Intention in social media.

Digital Storytelling

Perceived Aesthetics A

Narrative Structure .2

H1

Perceived Ethics 19

- Purchase
3 Intention

Brand Resonance ——> Main hypothesis

—==3 Sub-hypothesis

Brand Loyalty } Hed

Attitudinal Attachment J

H2.3

G () (G

Sense of Community }

\_[ Active Engagement J_/ HzA

Fig.1 ResearchConceptual Framework
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Methodology
Sample and procedure

This study employed a survey method. The survey instrument, initially developed in English, was
translated into Arabic with high level of accuracy and clarity to be more accessible to all respondents who
may not very well in understanding the survey in English language. Data were collected from Social
media users in Egypt. convenience non-probability sampling method targeted customers with direct
knowledge of Egyptian small businesse nt r e p r eampaigns s &ocial media, enhancingthest udy 8 s
validity. A pilot test involving 50 volunteers on September, 2025, refined the survey instrument.

Measurements

In this study, all constructs were measured using 5-point Likert scales ranging from 1 (strongly
disagree) to 5 (strongly agree), in addition to close ended questions related to their storytelling content
engagement, Entrepreneur they are Following, Type of Storyteling Content Enjoyed, and Purchase
Behavior Linked to Storytelling.

Digital storytelling was operationalized as a multidimensional construct comprising perceived
aesthetics, narrative structure, and perceived ethics. The measurement items were adapted from prior
literature (Hekkert, 2006; Townsend & Sood, 2012), (Green & Brock, 2000; Escalas, 2004; Woodside et al.,
2008), and (Maclnnis & Park, 2005). All items were modified to fit the context of social media marketing
among small businessentrepreneurs.

Brand resonance adapted from Keller (2001, 2003), representing the highest level of brandconsumer
relationships. It was operationalized through four dimensions: behavioral loyalty, attitudinal attachment,
sense of community, and active engagement . Measur emer
framework and supported by prior studies on brand loyalty (Oliver, 1999),brand community (Muniz &
006 Gu i2004), and customer engagement (Hollebeek, 2011). While the independent Variable purchase
intention was adapted from (Erkan & Evans, 2016) All items were modified to suit the context of social
media marketing among small business entrepreneurs.

Results

This section presents the empirical analysis of the study, based on the data collected through the
guestionnaire administered to the research sample. It aims to provide a comprehensive examination of
respondentsd perceptions and behaviors related to dic
intention in social media contexts. The section begins with a descriptive analysis of the sample
characteristics and study variables, followed by testing the research hypotheses using appropriate
statistical techniques. In addition, the measurement model is evaluated in terms of reliability and validity,
and the structural model is assessed to examine the relationships among thestudy constructs. The findings
arethen interpreted and discussedin light of the study objectives and theoretical framework.

In alignment with the nature of the research problem and its underlying objectives, the study adopts
the descriptive-analytical approach. This approach is concerned with examining the phenomenon as it
exists in reality, providing an accurate and systematic description through both qualitative and
gquantitative perspectives. It extends beyond mere data collection to encompass in depth analysis,
interpretation, and the identification of relationships among variables, thereby enabling the researcher to
derive meaningful conclusions and develop a theoretically grounded conceptual framework.

To achieve the study objectives and test the proposed hypotheses, a field study was conducted using
a structured questionnaire as the primary data collection instrument.

Furthermore, the study employs Structural Equation Modeling using Partial Least Square(SEM- PLS)
through Path Analysis based on a Latent Variable Path Model (LVPM). This approach offers several
advantages over traditional analytical methods, including the ability to model latent constructs, account
for measurement error, test complex causalrelationships, and comprehensively evaluate overall model fit
(Kline, 2016, pp. 35).

Study Population

The study population comprises social media users who follow and engage with small business
entrepreneurs on social media platforms in Egypt. These individuals represent the target audience
exposed to digital storytelling content and brand-related interactions, making them appropriate for
examining the relationships among digital storytelling, brand resonance, and purchase intention. Due to
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the absenceof an official sampling frame or precise statistical records, the exact size of the population
cannot be determined. However, it is considered to be large and heterogeneous, encompassing users
with diverse demographic characteristics and varying levels of engagement with entrepreneurial content
on social media.

To estimate the appropriate sample size for testing the study hypotheses, an a priori power analysis
was conducted using GPower (version 3.1.9.4).The analysis was based on linear multiple regression (fixed
model, R2deviation from zero), which is conceptually aligned with the structural relationships examined
in the SEM-PLS model adopted in this study. In light of the model specification, which includes two
independent variablesfi Digital Storytelling and Brand Resonancefi as predictors of Purchase Intertion, a
set of standard parameters was defined, including a me
= 0.05, and a high statistical power of 0.95. Theresults of the analysis indicated that the minimum
required sample size is 107respondents.

The final sample, consisting of 123 valid responses, exceeds this estimated threshold and is therefore
considered appropriate for testing the study hypotheses within the adopted analytical framework.

Table (1) Demographic Characteristics of the ResearchSample

Variable Frequency Percent

Gender Male 6¢ 55.28%
Female 58 44.72%

18524 10t 85.37%

Age Group 25834 1z 10.57%
35and above 5 4.07%

High School 17 13.82%

Education Level Bachelor's Degree 8¢ 72.36Y
Master's Degree € 4.88%

Variable Frequency Percent
Doctorate 4 3,250
Other 7 5.69%
Lessthan 1 hour 4 3 25y
How often do you use 182 hours 14 11.38Y
social media per day? 384 hours 3z 26.83%
More than 4 hours 72 58.54%
Do you follow any brands Yes 111 90.24%
on social media? NoO 12 9.76%
Total 12z 100.00%

Table (1) shows that the sample demonstrates a relatively balanced gender distribution, with males
accounting for 55.28% and females 44.72%, indicating no substantial gender bias. In termsof age, the
majority of respondents fall within the 18824 age group (85.37%),followed by those aged 25634 (10.57%),
while respondents aged 35 and above represent a smaller proportion (4.07%). This indicates that the
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sample is predominantly composed of young adults, and more specifically, largely consists of young
entrepreneurs or individuals engaged in entrepreneurial activities on social media.

With regard to educational level, most par ti ci pants hold a bachel ords de
high school gualifications (13.82%), wher eas postgr.
represent arelatively limited share. This suggeststhat the sample is characterized by a generally adequate
educational background.

In terms of social media usage, a considerable proportion of respondents (58.54%) reported using
social media for more than four hours per day, while 26.83% use it for three to four hours daily, reflecting
a high level of engagement with social media platforms. Furthermore, the majority of respondents
(90.24%)indicated that they follow brands on social media, highlighting their exposure to branded content
and reinforcing the suitability of the sample for examining purchase intention in a social media context.

Overall, the demographic profile of the sample suggests that it is well aligned with the research
context, particularly in terms of active social media usage and engagement with brands, which are
essential conditions for investigating the relationships proposed in the study model.

Study Instrument Design and development
Data for the present study were collected using a structured questionnaire specifically developed to
measure the key constructs of the research model, namely digital storytelling, brand resonance, and
purchase intention in social media contexts. The questionnaire was designed based on an extensive
review of relevant literature, and all measurement items were adapted from previously validated scales to
ensure content validity and theoretical consistency
The questionnaire consists of four main sections. T h
characteristics, including gender, age group, educational level, frequency of social media usage, and
whether they follow brands on social media. The second section measures Digital Storytelling through
three dimensions: perceived aesthetics, narrative structure, and perceived ethics. Each dimension was
operationalized using multiple items adapted from prior studies such as Lundgvist et al. (2013),
Woodside et al. (2008), Fog et al. (2010), Nabi and Green (2015), Herskovitz and Crystal (2010), and lyer et
al . (2019) . These items assess respondentsd percepti
ethical aspects of storytelling content presented by brands on social media.
The third section assesses Brand Resonance, conceptualized as a multidimensional construct
comprising behavioral loyalty, attitudinal attachment, sense of community, and active engagement. The
measurement items for these dimensions were adapted from established works including Keller (2001,
2009), Fournier (1998), Thomson et al. (2005), and McAlexander et al. (2002), capturing both behavioral

and emotional aspects of lramdssumer sé rel ationships with
The fourth section measures Purchase Intention in social media, using items adapted from Ajzen

(1991) , Kim and Ko (2012), and Zhang and Benyoucef (

willingness to purchase products or services based on brand-related content encountered on social media

platforms.

All items in sectionstwo, three, and four were measured using a five-point Likert scale,ranging from
(1) strongly disagree to (5) strongly agree.

I n addi tion, t he guestionnaire includes a set of
interaction with Egyptian small business entrepreneurs on social media, including the type of
entrepreneur followed, platform of engagement, level of interaction with storytelling content, and prior
purchase behavior influenced by such content. These questions provide contextual depth and enhance the
interpretability of the findings.

Reliability and Validity

The assessment of the measurement model represents a fundamental step in Partial Least Squares
Structural Equation Modeling (PLS-SEM), as it focuses on evaluating the relationships between latent
constructs and their observed indicators. This stage aimsto verify the reliability and validity of the
measurement scales employed in the study.

Reliability was assessedusing Cr o n b aAdphad £€omposite Reliability (CR), and rho_A, while
convergent validity was examined through the Average Variance Extracted (AVE). According to
established guidelines (Hair et al ., 2019) , acceptahbl
CR values exceed 0.70, and convergent validity is confirmed when AVE values are greater than 0.50.
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Furthermore, discriminant validity was evaluated using the Fornell &Larcker criterion, which requires that
the square root of the AVE for each construct exceeds its correlations with other constructs, thereby

ensuring the distinctiveness of each latent variable.
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Figure (2) Measurement Model

Table () reports the standardized factor loadings along with their corresponding T-statistics and p-
values. The results show that all factor loadings are high (exceeding 0.875) and statistically significant (p <
0.001), indicating that all measurement items are strong indicators of their respective constructs and

providing solid evidence of convergent validity.

Table (2) Factor loading in measurementmodel

Item <--- Factor Factorloading T Statistics P-Value
AA1l <- Attitudinal Attachment 0.91¢ 40.73: 0.00(
AA2 <- Attitudinal Attachment 0.94; 64.86" 0.00(
AA3 <- Attitudinal Attachment 0.92¢ 45.75¢ 0.00(
AA4 <- Attitudinal Attachment 0.94: 52.23: 0.00(
AEL1 <- Active Engagement 0.87¢ 27.46" 0.00(
AE2 <- Active Engagement 0.90¢ 49.33: 0.00(
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Item <--- Factor Factorloading T Statistics P-Value
AE3 <- Active Engagement 0.93¢ 72.31¢ 0.00(¢
AE4 <- Active Engagement 0.89i 36.77¢ 0.00(¢
BL1 <- Behavioral Loyalty 0.92:¢ 51.38: 0.00(¢
BL2 <- Behavioral Loyalty 0.94: 87.35¢ 0.00(
BL3 <- Behavioral Loyalty 0.91¢ 44.78' 0.00(
BL4 <- Behavioral Loyalty 0.90¢ 40.99¢ 0.00(
NS1 <- Narrative Structure 0.91: 42.52¢ 0.00c¢
NS2 <- Narrative Structure 0.93i 77.95 0.00c¢
NS3<- Narrative Structure 0.92( 51.25( 0.00c¢
NS4 <- Narrative Structure 0.92¢ 53.62: 0.00c¢
PAL1 <- Perceived Aesthetics 0.93¢ 56.72: 0.00c
PA2 <- Perceived Aesthetics 0.94¢ 74.05: 0.00c
PA3 <- Perceived Aesthetics 0.93¢ 63.02¢ 0.00c
PA4 <- Perceived Aesthetics 0.94¢ 74.50: 0.00c
PE1<- PerceivedEthics 0.89¢ 33.02° 0.00(
PE2<- Perceived Ethics 0.93¢ 65.58¢ 0.00(
PE3<- Perceived Ethics 0.92¢ 46.82¢ 0.00(
PE4<- Perceived Ethics 0.911 47.70¢ 0.00(
PISM1 <- Purchaselntention in SocialMedia 0.89( 37.52° 0.00(
PISM3<- Purchaselntention in SocialMedia 0.901 35.95¢ 0.00(
PISM5 <- Purchaselntention in SocialMedia 0.901 31.03¢ 0.00c
SC1<- Senseof Community 0.911 39.66: 0.00(¢
SC2<- Senseof Community 0.93¢ 68.93° 0.00(¢
SC3<- Senseof Community 0.96: 116.77. 0.00(¢
SC4<- Senseof Community 0.92¢ 49.59! 0.00(

Table (2) further indicates that all constructs demonstrate high levels of internal consistency
reliability, with Cr o n b aAtplmadvalues ranging from 0.925to 0.975and Composite Reliability values
ranging from 0.947to 0.977,all exceeding the recommended threshold of 0.70. Similarly, rho_A values
confirm the robustness of the measurement scales.

In terms of convergent validity, all AVE values range between 0.722and 0.886,significantly surpassing
the minimum threshold of 0.50. This indicates that a substantial proportion of variance in the indicators is
explained by their respective latent constructs.

Table (3) Reliability, ConvergentValidity Indicators for Measurement Model
Composite Average Variance Extracted

Cronbach's Alpha

Construct rho_A Reliability (AVE)

Perceived Aesthetics 0.95% 0.957 0.96¢ 0.88¢
Narrative Structure 0.94: 0.94: 0.95¢ 0.85:
Perceived Ethics 0.93% 0.937 0.95¢ 0.841
Digital Storytelling 0.96¢ 0.96¢ 0.96¢ 0.72:
Behavioral Loyalty 0.94( 0.941 0.957 0.84¢
Attitudinal Attachment 0.95( 0.95] 0.96¢ 0.871
Senseof Community 0.95] 0.95:2 0.96¢ 0.87:
Active Engagement 0.92¢ 0.92; 0.947 0.81¢
Brand Resonance 0.97¢ 0.97¢ 0.97% 0.73(
PurchaselIntention in 0.95; 0.96¢ 0.821

0.95¢

Social Media
The results of discriminant validity assessmentusing the FornelldLarcker criterion indicate that the
square root of the AVE for Purchase Intention in Social Media (0.906) exceeds its correlations with both
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Brand Resonance (0.896) and Digital Storytelling (0.840), thereby confirming discriminant validity for this
construct.

However, the findings reveal that the square root of the AVE for Brand Resonance (0.855) is slightly
lower than its correlation with Purchase Intention in Social Media (0.896). A similar pattern is observed
between Digital Storytelling (0.850)and Brand Resonance(0.873),indicating a potential overlap between
these constructs.

Despite this, such results can be theoretically justified, as the constructs are conceptually and
empirically closely related. Brand Resonance inherently reflects a deep psychological and behavioral
connection with the brand, which is stronglLkewisessoci at
Digital Storytelling serves as a key antecedent that fosters brand resonance, leading to naturally high
correlations among these variables.

Therefore, the observed lack of strict discriminant validity may be attributed to the theoretical
proximity and hierarchical nature of the constructs, rather than measurement deficiencies. This
interpretation is consistent with prior research in consumer behavior and branding literature, where
highly related constructs often exhibit strong intercorrelations.

Methods of Data Analysis

The collected data were processed, coded,and analyzed using SPSS(version 27) and SmartPLS
(version 3). A set of statistical techniques was employed to address the study objectives and test the
research hypotheses .

Descriptive statistics, including means,standard deviations, and coefficients of variation, were used to
describe respondentsd perceptions of the study wvariahb
examine the relationships among variables.

To testthe research hypotheses, Structural Equation Modeling using Partial Least Squares (PLS SEM)
was applied, allowing for the assessmentof both measurement and structural models. This included
evaluating path coefficients, T-statistics, p-values, and confidence intervals, in addition to examining
model fit (SRMR), explanatory power (R?), and predictive relevance (Q?).

ResearchResults

The current section includes the results, and its discussion, by presenting the descriptive statistics
results of the study variables, and then presenting and discussing the results of testing research
hypotheses as follows:

Descriptive statistics of Study Variables
To provide an overall understanding of respondent s
descriptive statistical measures were computed, including the mean, standard deviation, coefficient of
variation, and 95% confidence intervals. These indicators offer insights into the central tendency,
dispersion, and relative consistency of responsesacrossthe constructs and their dimensions.

Table(4) Descriptivestatisticsofthe study variablesandtheir respectivelimensions.

95% Confidence
Interval for Mean

Std. Coefficient of

VLS R Lower Upper  Deviation Variance L2
Bound Bound
Perceived Aesthetics 3.695 3.506 3.884 1.059 28.65% High
Narrative Structure 3.526 3.354 3.699 0.967 27.42% High
Perceived Ethics 3.461 3.272 3.651 1.063 30.71% High
gtlglr;?tl:alling Total 3.561 3.393 3.729 0.944 26.50% High
Behavioral Loyalty 3.545 3.364 3.725 1.010 28.48% High
Attitudinal 3.447 3.276 3.619 0.961 27.88% High
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Attachment

Sense of 3285 3101  3.469 1.031 31.39% Moderate

Community
Brand Active Engagement 3.266 3.081 3.451 1.038 31.77% Moderate
Resonance Total 3.386 3.219 3.552 0.934 27.59% Moderate
Purchaselntention in SocialMedia  3.459 3.271 3.648 1.055 30.50% High

The results indicate that Digital Storytelling recorded a generally high level, with an overall mean of
3.561, suggesting that respondents perceive storytelling content on social media as positively
implemented. Among its dimensions, Perceived Aesthetics achieved the highest mean (3.695), indicating
that visual appeal plays a prominent role in shaping user perceptions, followed by Narrative Structure
(3.526) and Perceived Ethics (3.461), both of which also fall within the high level.

Regarding Brand Resonance,the overall mean reached 3.386, reflecting a moderate level. While
Behavioral Loyalty (3.545) and Attitudinal Attachment (3.447) exhibited high levels, the dimensions of
Sense of Community (3.285) and Active Engagement (3.266) were rated at a moderate level. This suggests
that although respondents demonstrate a reasonable degree of loyalty and emotional attachment to
brands, their deeper engagement and sense of belonging to brand communities are comparatively less
developed.

In terms of Purchase Intention in Social Media, the results show a high level with a mean of 3.459,
indicating a relatively strong tendency among respondents to consider purchasing products based on
social media content.

Additionally, the coefficients of variation across all variables are relatively low (ranging between
approximately 26% and 32%), indicating a reasonabl e |
95% confidence intervals are also narrow, which enhances the reliability of the estimated means.

Test of ResearchHypotheses

To examine the strength and direction of the relationships among the study variables, Pearson
correlation coefficients were calculated. This analysis provides initial evidence regarding the associations
between the dimensions of digital storytelling, brand resonance, and purchase intention in social media.
Statistical significance was assessed using pvalues.

Table (5): Pearson Correlation Matrix among Study Variables

Purchase
Variables Behavioral Attitudinal Sense 0 Active Brand Intention in
Loyalty  Attachment = Community Engagement  ResonanctSocial Media
. Pearson 0.70¢ 0.707 0.62t 0.69: 0.73¢ 0.67¢
Perceived Correlation
Aesthetics P-Value 0.00( 0.00( 0.00( 0.00( 0.00( 0.00(
. Pearson 0.79¢ 0.74: 0.69 0.73¢ 0.801 0.79(
Narrative Correlation
Structure P-Value 0.00( 0.00( 0.00( 0.00( 0.00( 0.00(
. Pearson 0.81 0.79: 0.76 0.82; 0.86: 0.84
Perceived Correlation
Ethics P-Value 0.00( 0.00( 0.00( 0.00(¢ 0.00(¢ 0.00(¢
. Pearson 0.84: 0.81¢ 0.75; 0.81¢ 0.87: 0.83¢
Digital Correlation
Storytelling P-Value 0.00( 0.00( 0.00( 0.00(¢ 0.00(¢ 0.00(¢
FILCLED ey 0.79¢ 0.817 0.83: 0.87¢ 0.897 1.00(¢
Intention In Correlation
ial
SOCI? P-Value 0.00( 0.00( 0.00( 0.00(¢ 0.0oc -
Media
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The results indicate that all correlations are positive and statistically significant at the 0.01 level (p =
0.000), suggesting strong associations among the constructs. Specifically, the dimensions of Digital
Storytelling show substantial positive relationships with all components of Brand Resonance. Among
these, Perceived Ethics demonstrates the strongest correlations, particularly with Active Engagement (r =
0.822) and overall Brand Resonance (r = 0.862), indicating that ethicaperceptions of storytelling content
play acritical role in strengthening u s e @engagement and their relationship with brands.

Similarly, Narrative Structure exhibits strong correlations with Behavioral Loyalty (r = 0.796) and
Purchase Intention (r = 0.790), highlighting the importance of coherent and compelling storytelling in
influencing consumer behavior. Perceived Aesthetics also shows significant relationships with all
variables, although at slightly lower levels compared to other dimensions.

At the aggregate level, Digital Storytelling demonstrates strong positive correlations with Brand
Resonance(r = 0.873)and Purchaselntention in SocialMedia (r = 0.839),providing preliminary support for
the proposed hypotheses regarding its influential role.

Furthermore, Brand Resonance is highly correlated with Purchase Intention (r = 0.897), representing
the strongest relationship observed in the model. This finding suggests that a stronger emotional and
behavioral connection with abrand is closely associatedwith ahigher likelihood of purchase.

Effects of Digital Storytelling and Brand Resonanceon Purchase Intention in Social Media
To examine the proposed relationships among the study constructs, the structural model was assessed
using the PLS-SEM approach. This analysis focuses on evaluating the pathc o e f f i ci ent s ( a) ,

significance (T-values and p—values) and the explanatory power (RZ) of the endogenous constructs.
NS3

Ny \\//

Narrative
Structure

Perceived
Aesthetics

PE1 0.921 (0.000) 0.898 (0.000)
pl— 0.566
EE 0.931 (0.000;
M ©o0)
PE4 Perceived
Ethics =
Digital 0.243 (0. oos)
T Storytelling PISMZ
BL2 /, PISM3
BL3 - \’ PISMa
/ \ Purchase\‘mswls
BL4 Behavioral 0.899 (0.000) 0.684 (0.000) s
Loyalty \ / n zzcli:\ in PISM6

Media

S
'\ 0.939 (0.000)
AA2 :> / Brand \
AA3 / 5153110 6553 Resonance ;, 533 (9.000)
AA4 Attitudinal / \
Attachment

AE4

Figure (3) Structural Model Results and main Hypothesis Testing

The model demonstrates a high level of explanatory power, with an R2value of 0.817for Purchase
Intention, indicating that a substantial proportion of variance is explained by the independent constructs.

In terms of model fit, the Standardized Root Mean Square Residual (SRMR) values for both the
saturated model (0.063)and the estimated model (0.069)are below the recommended threshold of 0.08,
indicating a good model fit. Additionally, the d_ULS values (7.871 for the saturated model and 9.318 for
the estimated model) fall within acceptable limits, further supporting the adequacy of the model.
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Regarding predictive relevance, the results of the StonedGeisser Q2 value for Purchase Intention in
Social Media reached 0.662, which is substantially greater than zero, indicating strong predictive
relevance of the model. This confirms that the model not only explains the relationships among variables
but also possesses a high capability to predict the endogenousconstruct.

Table (6) presents theresults of the structural model, including the standardized path coefficients,
bootstrapped confidence intervals, T-statistics, and p-values, for the relationships among Digital
Storytelling, Brand Resonance, and Purchase Intention in Social Media.

Table (6): Structural Effects of Digital Storytelling and Brand Resonanceon Purchase Intention (n

=123)
Standardized Confidence Interval T P
Path Coefficients ( ¢ 2.50% 97.50¥ Statisticc ~ Values
Dlglt_al Storytelling -> Purchaselntention in Social 0.24- 0.06¢ 0417 2 78¢ 0.00¢
Media
Eﬂﬁg Resonance-> Purchaselntention in Social 068 0512 0.85¢ 8.12¢ 0.00(

The results indicate that Digital Storytelling has a positive and statistically significant effect on
Purchase I ntention in Social Media (a = 0. 24mpport T = 2.
for H1, which statesthat digital storytelling has an effect on purchaseintention in social media. Although
the effect is statistically significant, its magnitude is relatively moderate, suggesting that digital
storytelling contributes to purchase intention but is not the primary determinant.

Similarly, the findings reveal that Brand Resonance has a strong and statistically significant effect on
Purchaselntention in SocialMedia ( & 0.684,T =8.128,p < 0.001),thus supporting H2. The strength of this
relationship indicates that brand resonance plays a
intentions.

Overall, both hypotheses (H1 and H2) are supported, with the result s highlighting that while digital
storytelling exerts a meaningful influence, brand resonance represents the more powerful predictor of
purchase intention in social media contexts.

Effects of Digital Storytelling Dimensions on Purchase Intention in Social Media

To further examine the individual effects of digital storytelling dimensions, the structural model was
estimated by assessingthe effects of Perceived Aesthetics, Narrative Structure, and Perceived Ethics on
Purchase Intention in Social Media, along with model fit, explanatory power, predictive relevance, and
collinearity diagnostics.
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Figure (4) Structural Model of Digital Storytelling Dimensions and PurchaseIntention
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In terms of explanatory power, the model explains a substantial proportion of variance in Purchase
Intention, with an R2value of 0.748(Adjusted R2=0.742),reflecting a high level of explanatory capability.

Regarding model fit, the SRMRvalue (0.041)for both the saturated and estimated models is well below
the recommended threshold of 0.08, indicating an excellent model fit. Additionally, the d_ULS (0.293) and
d_G (0.475) values further support the adequacy of the model.

To assess multicollinearity, Variance Inflation Factor (VIF) values were examined. The results indicate
that VIF values range between 2.505and 3.415,which are below the critical threshold of 5, confirming the
absence of multicollinearity issues.

Furthermore, the model demonstrates strong predictive relevance, as indicated by the Stoned Geisser
Q2 value of 0.603for Purchaselntention, which is substantially greater than zero. This result confirms the

model ds high predictive capability for the endogenous

Table (7) Effects of Digital Storytelling Dimensions on Purchaselntention (n =123)
Confidence Interval

Standardized 2.50% 97.50% T P
Path Coefficients ( a | Statistics Values
PercewedAestheUc; -> Purghaselntentlon in 0017 -0.148 0142 0233 0816
Social Media
Narrative Structure_-> Purc_haselntenﬂon in 0.309 0.164 0.496 3510 0.000
Social Media
Perceived Ethics -> Purchaselntention in 0583 0.405 0774 6.525 0.000

Social Media

The results indicate that Perceived Aesthetics does not have a statistically significant effect on
Purchaselntention in SocialMedia ( & 0.017,T = 0.233,p = 0.816),asthe confidenceinterval [ -0.148,0.142]
includes zero. Accordingly, H1.1 is not supported, suggesting that visual appeal alone is insufficient to
directly influence consumersd purchase intentions.

In contrast, Narrative Structure demonstrates a positive and statistically significant effect on Purchase
Intention ( & 0.309,T = 3.510,p < 0.001),with a confidence interval [0.164,0.496] that excludes zero.
Therefore, H1.2 is supported, indicating that a well-structured andc o her ent story enhances
purchase decisions.

Moreover, Perceived Ethics exhibits a strong and statistically significant effect on Purchase Intention
( & 0.583, T = 6.525,p < 0.001), with a confidence interval [0.405, 0.774]. Thus, H1.3 is supported,
highlighting that ethical perceptions fi such as honesty, transparency, and credibilityfi play a critical role
in shaping purchase intention.

Effects of Brand ResonanceDimensions on PurchaseIntention in Social Media
To examine the differential effects of Brand Resonance dimensionsi Behavioral Loyalty, Attitudinal

BL1 BL2 BL3 BLa
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Attachment, Senseof Community, and Active Engagementi on Purchase Intention in Social Media, the
structural model was evaluated using the PLS-SEM approach.
Figure (5) Structural Model of Brand ResonanceDimensions and PurchaseIntention

The model indices indicate an adequate overall fit. In terms of explanatory power, the model explains
a substantial proportion of variance in Purchase Intention, with an R?value of 0.817 (Adjusted R2 = 0.811),
indicating a high level of explanatory capability.

Regarding model fit, the SRMRvalue (0.035)for both the saturated and estimated models is well below
the recommended threshold of 0.08, indicating an excellent fit. Additionally, the d_ULS (0.316) and d_G
(0.801) values further support the adequacy of the model.

To assess multicollinearity, Variance Inflation Factor (VIF) values were examined. The results show
that VIF values range between 3.267and 4.74,which are below the critical threshold of 5, indicating that
multicollinearity is not a concern, although some values approach the upper acceptable limit.

Table (8) Effects of Brand ResonanceDimensions on Purchaselntention in Social Media (n

=123)
Standardized Confidence Interval T P

Path Coefficients ( a  2.50% 97.50% Statistics ~ Values
E/leelzj?;noral Loyalty -> Purchaselntention in Social 0.189 0032 0.399 2064 0.040
Attltydlnal Attachment -> Purchaselntention in 0119 -0.077 0317 1129 0.259
Social Media

f/leer:jsi:of Community ->Purchaselntention in Social 0188 -0.001 0.407 1719 0.086
,:Acet(l;/iz Engagement-> Purchaselntention in Social 0471 0241 0.646 4377 0.000

The results indicate that Behavioral Loyalty has a positive and statistically significant eff ect on
Purchase I ntention in Soci al Media (a = 0.189, T = 2.
does not include zero, confirming the significance of the relationship. Therefore, H2.1 is supported,
suggesting that c odiesencenand sodmitmenpte akramdicontribute to their purchase
intention, although the effect size is relatively modest.

I n contrast, Attitudinal Attachment does not have a
p = 0.259), as the confidece interval [-0.077, 0.317] includes zero. Accordingly, H2.2 is notsupported,
indicating that emotional attachment alone may not directly translate into purchase intention.

Similarly, Senseof Community shows a positive but statistically non -significant effect ( & 0.188, T =
1.719, p= 0.086), with a confidence interval [-0.001, 0.407that marginally includes zero.

Thus, H2.3 is not supported, suggesting that a sense of belonging to a brand community is not
sufficient by itself to drive purchasing behavior.

On the other hand, Active Engagement demonstrates a strong and statistically significant effect on
Purchase Intention ( & 0.471,T = 4.377,p < 0.001),with a confidence interval [0.241,0.646]that clearly
excludes zero. Therefore, H2.4 is supported, indicat i ng t hat consumers@ adtive in
such as sharing, commenting, and participating i plays a critical role in shaping purchase intention.

Interaction with Egyptian small business entrepreneurs on social media
Entrepreneur Awareness & Following

Table (9) presents the frequency distribution of re
small business entrepreneurs on social media.

Entrepreneur Frequency Percentage(%
Fati's(@fatis.eg)Donuts 42 34.159
Dina Dash (@dinadash)Luxury Marketing & Lifestyle Entrepreneur 4] 33.339
Farah Nofal (@farahnofal)FeheCosmetics 39 31.719
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Dina Ghabbour (@dinaghabbour) i Women's Empowerment &

4Q 32.529
Podcast Entrepreneur
Hadia Ghaleb (@hadiaghaleb)i Fashion & Lifestyle Entrepreneur 47 33.33¢
Herds by FarahHaridy fi FastFood 31 25.209
None of the above 3Q 24.399
Other 4 3.259

The results indicate that Fati's Donuts (@fatis.eg) is the most followed entrepreneur among
respondents, with afrequency of 42 (34.15%),followed closely by Dina Dash and Hadia Ghaleb, eachwith
41 responses(33.33%).Similarly, Dina Ghabbour (32.52%)and Farah Nofal (31.71%) also demonstrate high
levels of followership, suggesting a relatively strong presence of these entrepreneurs across social media
platforms.

In contrast, Herds by Farah Haridy shows a comparatively lower level of followership (25.20%),
indicating more limited reach or engagement relative to other entrepreneurs included in the list.

Notably, 24.39% of respondents selected ONone
segment of the sample either follows other entrepreneurs not listed in the questionnaire or does not
actively follow Egyptian small businessentrepreneurs on social media.

Additionally, a small proportion of respondents (3.25%)selectedd Ot h éndicattihg the presence of
additional entrepreneurs outside the predefined categories.

Primary Entrepreneur Followed
Table (10) presentsthe distribution of respondentsbasedon the primary entrepreneurthey follow and
engage with most on social media.

Entrepreneur Frequency Percentage(%
Fati's 25 20.339
Dina Dash 13 10.579
Farah Nofal 24 19.519
Dina Ghabbour 14 11.389
Hadia Ghaleb 26 21.149
Herds by Farah Haridy 1€ 13.019
Other 5 4.079

The results indicate that Hadia Ghaleb is the most actively followed entrepreneur, with 26
respondents (21.14%),followed closely by Fati's (20.33%)and Farah Nofal (19.51%).This suggests that
these entrepreneurs have relatively stronger engagement levels and are more influential in shaping
respondentsd interactions on soci al medi a.

In contrast, Herds by Farah Haridy accounts for 13.01% of the responses, while Dina Ghabbour
(11.38%) and Dina Dash (10.57%) show comparatively lower levels of primary engagement.

This indicates variation in the depth of audience interaction, even among entrepreneurs with similar
overall followership levels.

Additionally, a small proportion of respondents (4.07%)selectedd Ot h eeflecting the presence of
alternative entrepreneurs who serve as primary points of engagement for some users.

Platform of Engagement
Table (11) presents the distribution of social media platforms through which respondents primarily
follow and engage with the selected entrepreneur

Platform of Engagement Frequency Percentage(%)
Instagram 91 73.98%
TikTok 77 62.60%
Facebook 36 29.27%
YouTube 19 15.45%
X (Twitter) 8 6.50%
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The results indicate that Instagram is the most dominant platform, with 91 respondents (73.98%),
followed by TikTok with 77 respondents (62.60%). This reflects the strong preference for visually rich and
short-form video content platforms among respondents.

In contrast, Facebook shows a moderate level of usage (29.27%), while YouTube (15.45%) and X
(Twitter) (6.50%) demonstrate comparatively lower levels of engagement. This suggests that respondents
are less likely to rely on these platforms for following entrepreneurial content.

Overall, the findings highlight that Instagram and TikTok serve as the primary channels for digital
storytelling and brand interaction, making them critical platforms for influencing consumer perceptions
and purchase intentions.

Storytelling Content Engagement

Table (12) presents the frequency distribution, me a |
engagement with storytelling content shared by entrepreneurs on social media. Table (12): Descriptive
Statistics of Storytelling Content Engagement

Response
Sl Always Often Sometimeg Rarely] Never Mean . .Std'
Deviation
| watch their Count 26 35 42 11 9 347 1.1/
storytelling videos % 21.149 28.46Y 34.15Y 8.949 7.329 A )
| like or reactto their Count 2] 35 44 12 11 338 118
storytelling content % 17.079 28.46Y 35.77Y 9.769 8.949 T 7
| comment on their Count 16 1€ 32 25 34 2 62 1.3¢
storytelling posts %413.01% 13.01% [26.02% 20.33% [27.64% T )
Responses Std.
Statement Always | Often | Sometimes | Rarely | Never Mean Deviation
| share their Count 13 17 51 14 28
rytellin nten 2.7 1.24
storyteling content | o\ 105704 | 13.8206| 41.46% | 11.38% | 22.76% 8
with others
| save their Count 20 22 44 14 23
storytelling content 3.02 131
yteling % 16.26% | 17.89% | 35.77% 11.38% | 18.70%
for later
The results indicate that respondents demonstrate a moderate level of engagement with storytelling
content overall. Speci fically, the statement oI wat ch
(M = 3.47, SD = 1.14), followedcbpt éh=t30B5%De 1.05).Thiseact t

suggeststhat respondents are more inclined toward passive forms of engagement, such as viewing and
reacting to content.

In contrast, lower mean scores were observed for more active forms of engagement. The statemend |
comment on their storytelling p o s tregeadded the lowest mean (M = 2.63, SD = 1.36), indicating that
respondents are less likely to participate in interactive discussions.

Similarly, 0 Eharetheir storytelling contentwith o t h eyrelded arelatively low mean(M = 2.78, SD =
1.24), reflecting limited content dissemination behavior.

The item 0 Isavetheir storytelling content for | a t show&d a moderate mean (M = 3.02,SD = 1.31),
suggesting occasional but not consistent deeper engagement.

Type of Storytelling Content Enjoyed
Table (13) presents the distribution of the types of storytelling content that respondents enjoy most
when engaging with entrepreneurs on social media.

[Type of Storytelling Content Enjoyed Frequency Percentage(%
Founder/personal story (how the brand started, challengesfaced) 671 54.479
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Behind-the-scenescontent (how products are made or prepared) 56 45.539
Customer successstories and testimonials 41 33.339
Day-in-the-life vlogs of the entrepreneur 56 45.539
Product journey stories (from idea to final product) 51 41.469
Type of Storytelling Content Enjoyed Frequency Percentage(%6)
Values and mission storytelling (what the brand stands for) 31 25.209
Seasonalbr occasionbasedstories (Ramadan, Eid, etc.) 2¢ 23.589

The results indicate that founder or personal stories are the most preferred type of storytelling content,

with 67 respondents (54. 47 %) . This suggests that nar

challenges, and personal experiences are particularly effective in attracting audience interest.

This is followed by behind -the-scenes content and dayin-the-life vlogs, each reported by 56
respondents (45.53%),reflecting a strong preference for authentic and transparent content that provides
i nsight into the entrepreneur6s daily acijourney storiess and
(41.46%)also demonstrate notable appeal, indicating that respondents value understanding how products
evolve from idea to final form.

In contrast, customer successstories and testimonials (33.33%)show moderate levels of interest, while
values and mission storytelling (25.20%)and seasonalor occasionbased stories (23.58%) are relatively less
preferred. This suggests that respondents prioritize personal and process- oriented narratives over more
formal or promotional storytelling approaches.

Duration of Following

Figure (6) presents the distribution of respondents according to the duration of following the selected
entrepreneur on social media.

1-2 years
3.25%

6 months —1
year
14.63%

Figure (6): Duration of Following the SelectedEntrepreneur

The results indicate that more than half of the respondents (53.7%) have been following the
entrepreneur for less than onemonth, while 28.5% havefollowed them for a period ranging from one to
six months. In contrast, smaller proportions reported longer follow durations, with 14.6% following for six
months to one year, and only 3.3% following for one to two years. These findings suggest that the majority
of respondents are relatively recent followers, indicating that their engagementwith the entrepreneur is
still in an early stage. This may reflect the dynamic and rapidly evolving nature of social media
environments, where usersfrequently discover and follow new content creators.
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Purchase Behavior Linked to Storytelling
Table (14) presents the distribution of r e s p 0 n guwahdse liehavior influenced by storytelling
content shared by entrepreneurs on social media.

Table (14): PurchaseBehavior Linked to Storytelling Content

purchase behavior influenced by Frequency Percent
storytelling content

Yes,more than once 66 53.66%
Yes,once 35 28.46%
Not yet, but | intend to 18 14.63%
tl\olo, I have not purchased and don't intend 4 3.25%

The results indicate that a substantial proportion of respondents have engaged in purchase behavior
after exposure to storytelling content. Specifically, 53.66% of respondents reported that they have
purchased more than once, while 28.46% indicated that they have made a purchase at leasbnce. This
demonstrates that storytelling content is highly effective in converting engagement into actual purchasing
behavior.

Additionally, 14.63% of respondents reported that they have not yet made a purchase but intend to do
so, suggesting the presence of a strong latent purchase intention among this segment. In contrastonly
3.25%o0f respondents stated that they have neither purchased nor intend to purchase, indicating minimal
resistance to storytelling-driven influence.

Storytelling Influence on Purchase Decision
Figure (7) presents the extent to which storytelli
purchase or consider purchasing products offered by entrepreneurs on social media.

1y

Moderately
39.84%

Figure (7): Influence of Storytelling Content on PurchaseDecision

The results indicate that storytelling content exerts a moderate to strong influence onr espondent s o
purchase decisions. Specifically, the largest proportion of respondents (39.84%) reported a moderate
influence, followed by 22.76% indicating a strong influence, and 11.38% reporting a very strong influence.

Conference Proceedings of the Centre for Business & Economic Research, ICRSE26, 1@11 May 165



The Business and Management Review, Volume 17 Number2 May 2026

Thi s suggests t hat storytelling content pl ays
considerations.

On the other hand, 13.82%of respondents reported only a slight influence, while 12.20%indicated that
storytelling content does not influence their purchase decisions at all. This reflects some variability in
responsiveness, where not all consumers are equally affected by storytelling strategies.

Conclusion

This study set out to examine the extent to which digital storytelling and brand resonance shape the
purchase intentions of customers engaging with small business entrepreneurs on social media platforms
in Egypt. Drawing on survey data and statistical analysis, the findings confirm that both variables exert a
statistically significant influence on purchase intention fi a result that aligns well with the growing body
of literature connecting narrative -driven communication and deep brand relationships to consumer
behavior in digital environments (Rigby & Lee, 2024; Joshi et al., 2022).

What stands out most clearly from the results, however, is not merely that both factors matter, but
that brand resonance carries considerably more weight than digital storytelling when it comes to driving
purchase intention. This finding deserves careful reflection. Brand resonance, as conceptualized within
Keller's Customer-Based Brand Equity (CBBE) framework, represents the highest level of the brand
customer relationship i encompassing behavioral loyalty, attitudinal attachment, a sense of community,
and active engagement. When a customer reaches this level of connection with a brand, their intention to
purchase is no longer driven primarily by the content they encounter in any given moment; it is anchored
in something far deeper and more durable. The small business entrepreneurs operating on Egyptian social
media platforms who manage to cultivate this kind of resonance with their audiences are, in essence,
transforming casual followers into committed brand advocates.

Digital storytelling, while clearly influential in its own right, appears to function more as a pathway
into the brand relationship rather than its ultimate driver. Authentic, emotionally engaging narratives
help businesses capture attention, build initial trust, and differentiate themselves in an increasingly
crowded digital landscape. Research consistently shows that stories reflecting personal experiences or
culturally relevant values make brands feel more relatable and trustworthy (Teraiya et al., 2023; Zhang &
Zhang, 2023). In the Egyptian contexti where social media penetration continues to grow rapidly, and
platforms such as Facebook, Instagram, and TikTok have become vital commercial spacesi the ability to
tell a compelling story is no longer optional for small businesses; it is a basic expectation. Yet the evidence
from this study suggests that storytelling, on its own, cannot substitute for the accumulated equity that
comes from consistent, meaningful brand dcustomer interaction over time.

Taken together, these findings paint a coherent picture: digital storytelling opens the door, but brand
resonance is what keeps customers coming back. For small business entrepreneurs in Egypt who are
trying to compete in a digital marketplace dominated by larger, more resource -rich players, this
distinction carries real strategic implications. Building resonance requires sustained effort A showing up
consistently, listening to customers, creating communities around shared values, and delivering
experiences that feel personal even at scale. It is harder than crafting a single weHlproduced story, but the
return in terms of customer loyalty and purchase intention appears to be substantially greater.

On a broader level, this research contributes to the growing scholarly conversation about how brand -
related variables interact with digital communication strategies to shape consumer behavior in developing
and emerging market contexts. The Egyptian market, with its unique blend of high social media
engagement, cultural richness, and evolving entrepreneurial ecosystem, offers a fertile and underexplored
setting for this kind of inquiry, and the results here suggest that findings from Western or East Asian
contexts do not always transfer directly without modification.

Research Implications
Theoretical Implications

From a theoretical standpoint, this study makes several contributions that extend the existing
literature on digital marketing, brand management, and consumer behavior. First, it provides empirical

a
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evidence from an Arab, developing -market context for the comparative influence of digital storytelling
and brand resonance on purchase intention i a pairing that has received relatively limited joint
examination, particularly outside North America, Europe, and East Asia. By situating both constructs
within a single framework and testing them simultaneously, the study offers a more complete picture of
how these forces interact than would be possible from examining either variable in isolation.

Second, the finding that brand resonance exerts a stronger effect on purchase intention than digital
storytelling reinforces and extends Keller's CBBE model in a social media context. While the model was
originally developed with larger, established brands in mind, this research demonstrates that its core logic
fi that the deepest and most commercially valuable brand relationships are built on loyalty, attachment,
community, and engagement fi applies equally to small businesses operating in informal digital
commerce settings. This is a theoretically meaningful contribution because it challenges the implicit
assumption that small businesses are primarily storytelling entities and suggests they should be
understood as brand-building entities first.

Third, the study contributes to narrative transportation theory (Green et al., 2004) by showing that
while transportation through storytelling is a meaningful predictor of behavioral outcomes, its influence
on purchase intention is moderated by prior brand relationship quality. In other words, the same story
will resonate very differently with a customer who already feels deeply connected to a brand compared to
one who is encountering it for the first time. This insight points toward a more nuanced model of digital
storytelling effectiveness, one that accounts for the customer's existing position within the brand
relationship cycle.

Finally, the research adds to a growing body of empirical work on social commerce in MENA and
African markets (Al -Omari & Alzoubi, 2023; Zeqiri et al., 2025), offering a grounded contribution to
debates about whether globally derived theoretical frameworks adequately capture the dynamics of
digital consumer behavior in culturally and economically distinct settings. The results suggest that while
the fundamental relationships between these constructs are consistent with global trends, the relative
weighting of brand resonance in this context may reflect specific cultural values fi such as trust,
community belonging, and personal relationship @ that are particularly salient in Egyptian consumer
culture.

Practical Implications

For small business entrepreneurs operating on social media in Egypt, the findings of this study offer a
set of clear and actionable insights. The most immediate takeaway is the need to think beyond content
creation and toward brand relationship management. Many small businesses invest considerable time and
resources into producing engaging stories i behind-the-scenes videos, founder narratives, customer
testimonials fi without systematically working to convert that attention into lasting brand resonance. This
study suggests that such an imbalance may leave significant commercial value on the table.

Specifically, entrepreneurs should think about digital storytelling not as an end in itself but as the
opening chapter of an ongoing brand relationship. A well -told story that reflects authentic values,
culturally resonant experiences, and genuine customer insight can serve as a powerful entry point. Ads
featuring authentic and relatable stories increase the likelihood that consumers will purchase the
advertised products (HRMARS, 2024). But the real competitive advantage lies in what happens after that
first connection is made: whether the business follows through with consistent engagement, responsive
communication, and a community -building approach that makes customers feel genuinely seen and
valued.

Practically, this means small businesses should invest in community management as seriously as they
invest in content production. Responding to comments thoughtfully, featuring customer stories and user -
generated content, creating spaces for loyal customers to connect with each otherfi these are the kinds of
actions that gradually build the sense of community and attitudinal attachment that Keller associates with
brand resonance. On platforms like Facebook Groups, Instagram Stories, and TikTok comment threads,
these micro-interactions accumulate over time into something that has real commercial weight.
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For digital marketing practitioners and agencies working with small businesses in Egypt, the findings
also suggest a recalibration of how performance is measured. Metrics like reach, views, and engagement
rate are valuable, but they primarily measure storytelling impact. To understand whether brand
resonance is actually building, practitioners should also track indicators such as repeat purchase rates,
customer referral behavior, active participation in brand communities, and the degree to which customers
proactively recommend the brand to others. These measures are harder to capture through standard
analytics dashboards, but they are far more diagnostic of long-term commercial health.

Finally, the findings have implications for policymakers and organizations supporting small business
development in Egypt, including digital entrepreneurship programs and chambers of commerce. Training
curricula that focus exclusively on content skills i photography, videography, copywriting fi may need
to be supplemented with modules on brand strategy, customer relationship management, and the
principles of building community -driven brands on social platforms. This is particularly relevant as
Egypt's entrepreneurial ecosystem continues to mature and the competition for consumer attention on
social media intensifies.

Limitations of the Study

While this research contributes meaningfully to literature, it is important to acknowledge its
limitations honestly, as they shape how the findings should be interpreted and how future work in this
area should be designed.

The first limitation concerns the scope and generalizability of the sample. The study focused
specifically on small business entrepreneurs on social media in Egypt, which, while theoretically justified,
means the findings may not transfer directly to other sectors, demographic groups, or national contexts.
Egypt's social media landscape has particular characteristicsfi including high Facebook penetration, a
relatively young population, and a distinct cultural orientation toward community and personal trust fi
that may amplify or moderate the effects found here in ways that would not be replicated elsewhere.
Researchers working in other MENA countries, sub-Saharan Africa, or other developing markets should
replicate this study before drawing generalized conclusions.

Second, the crosssectional design of the study captures a snapshot of attitudes and intentions at a
single point in time. Brand resonance and digital storytelling are inherently dynamic phenomena @ they
build, evolve, and sometimes decay over the course of an ongoing relationship between a customer and a
brand. A cross-sectional survey cannot capture this temporal dimension. It is entirely possible that the
relationships between the variables look different at earlier versus later stages of the customer journey,
and a longitudinal research design would be far better suited to investigating how these dynamics unfold
over time.

Third, this study relies on self -reported data collected through a structured questionnaire. While this
is a widely accepted approach in consumer behavior research, it is subject to the limitations inherent in
self-report measures, including social desirability bias, recall inaccuracies, and the well-documented gap
between stated intentions and actual purchasing behavior. Respondents may have overstated their
purchase intentions or their level of engagement with branded content in ways that inflate the observed
effect sizes. Future research would benefit from triangulating survey data with behavioral data fi such as
actual purchase records or engagement analyticsfi to obtain a more accurate picture.

Fourth, while digital storytelling and brand resonance were selected as the focal predictors based on
theoretical grounding and research gaps, the model necessarily omits other variables that are known to
influence purchase intention in social media contexts. Factors such as influencer endorsement, perceived
product quality, price sensitivity, social proof mechanisms, and platform -specific algorithmic effects were
not included in the current framework. Their omission does not diminish the value of the study's
contribution, but it does mean the explanatory model is partial, and the findings should be interpreted
with this in mind.

Fifth, the study does not distinguish between different types of social media platforms i Facebook,
Instagram, TikTok, and others fi despite the fact that these platforms differ substantially in their
affordances, user demographics, and the kinds of storytelling they make possible. It is conceivable that
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digital storytelling is more effective on TikTok (where short -form video is native) while brand resonance
may be more easily built on Facebook (where community features are more robust). Future research that
disaggregates findings by platform could yield considerably more nuanced and actionable insights.

Future Research Directions

The findings and limitations of this study open up several productive avenues for future investigation
that could substantially advance our understanding of digital marketing dynamics among small
businesses in Egypt and beyond.

The most immediate priority for future research is to replicate and extend this study using
longitudinal data. Following a cohort of small business entrepreneurs and their customers over a period
of twelve to twenty -four months would allow researchers to examine how brand resonance builds over
time, whether early digital storytelling investments translate into later resonance, and at what point in the
customer journey each variable is most influential. This kind of research design would add considerable
theoretical depth to the cross-sectional picture captured here.

A second valuable direction would be to investigate the mediating and moderating mechanisms that
connect digital storytelling to purchase intention through brand resonance. The current study establishes
that both variables independently predict purchase intention, but it does not fully explore whether
storytelling drives purchase intention partly because it first builds resonance. A mediation analysis in a
future study could test whether brand resonance mediates the relationship between digital storytelling
and purchase intention, which would have important implications for how we conceptualize the causal
architecture of the model.

Third, future research should examine the moderating role of platform type. Given the distinct
affordances of Facebook, Instagram, TikTok, and emerging platforms such as Snapchat and BeReal, it is
worth investigating whether the relative influence of digital storytelling versus brand resonance varies by
platform. This could be explored through a multi -platform comparative study or through experimental
designs that expose participants to equivalent brand content across different platforms and measure
resulting intentions.

Fourth, the cultural specificity of these findings deserves further interrogation. Egypt is one of the
most digitally active markets in the Arab world, yet it shares important cultural characteristics
including high power distance, collectivist values, and strong interpersonal trust norms @ with other
countries in the MENA region and beyond. A cross -national comparative study spanning Egypt, Saudi
Arabia, Morocco, and perhaps Turkey or Nigeria would help disentangle which aspects of the findings
are culturally particular and which reflect more universal patterns of digital consumer behavior.

Fifth, the role of content type within digital storytelling merits deeper exploration. This study treated
digital storytelling as a relatively unified construct, but in practice, the stories that small businesses tell
take many different forms i founder origin stories, customer transformation narratives, behind -the-
scenes glimpses, cultural or seasonal themes, and so on. Future research that disaggregates these content
types and examines their differential effects on brand resonance and purchase intention would offer much
more granular guidance for practitioners.

Sixth, given the growing role of artificial intelligence tools in content creation, future research should
examine whether Al-generated storytelling content builds brand resonance as effectively as human-
generated content, or whether consumers can detect and respond differently to algorithmic narratives.
This is a rapidly evolving area with significant practical implications for small business entrepreneurs
who are increasingly using Al tools to scale their content production.

Finally, future work could adopt a mixed -methods approach that combines quantitative survey data
with qualitative methods such as in -depth interviews, ethnographic observation, or content analysis of
actual social media accounts. This would allow researchers to go beyond measuring the strength of
statistical relationships and develop a richer, more textured understanding of how small business
entrepreneurs in Egypt actually construct and manage their brand narratives fi and how customers
experience and respond to them in the flow of everyday digital life.
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Abstract

In the face of current environmental, social, and economic crises, the ecological transition of food
systems represents a major challenge. In this context, stakeholder engagement is a key element to
consider in supporting the transformation of food systems toward more sustainable models. At the
same time, digital technologies such as artificial intelligence, the Internet of Things, and blockchain are
transforming food supply chains by strengthening traceability, transparency, and efficiency -in food
related decisiomaking. This article presents a scientific literature review with the aim of
understanding the relationships between blockchain technology, stakeholder engagement, and the
ecological transition of food systems. Drawing on work from management sciences, computer science,
and development studies, this study reviews the concepts of digital transformation, stakeholder
engagement, ecological transition, and food systems. While blockchain is often presented as a
technological solution, this narrative review highlights the importance of adoption conditions,
governance, and the participation of all actors involved in food systems. The results make it possible to
propose a conceptual framework suggesting that blockchain could play an enabling role in fostering
stakeholder engagement in the implementation of the ecological transition of food systems. This paper
opens avenues for empirical researches on the contributions and application of blockchain in transition
projects.

Introduction

Nowadays, the ecological transition represents a major challenge for food systems. Among these
challenges, the environmental, social, and economic crises affecting agricultural production and
consumption patterns are particularly concerning (Mbow et al., 2019). Addressing these issues requires
rethinking the organization of food systems toward more sustainable models (Hebinck et al., 2018). In this
dynamic, stakeholder engagementfi farmers, processors, distributors, consumers, public authorities, civil
society organizations, and technology companiesfi is considered as a key lever for cedesigning and
supporting the necessary transformations (UNEP, FAO & UNDP, 2023). Moreover, digital technologies
are rapidly transforming societies, particularly food supply chains, at both sociotechnical and
organizational levels (Vasquez Bronfman, 2024).

Artificial intelligence, the Internet of Things (loT), big data, and blockchain are progressively being
integrated into food supply chains to improve transparency, optimize logistics, and facilitate certification
processes (Bronson, 2019; Klerkx & Rose, 2020). Among these innovations, blockchain technology has
attracted a particular interest due to its ability to ensure data immutability, strengthen trust among the
various actors, and enhance traceability and transparency throughout the food supply chain (Antonucci et
al., 2019).

This study consists of conducting a narrative literature review to better understand the following
topics: digital technologies, blockchain technology, the ecological transition of food systems, and
stakeholder engagement in project management. This approach is favored over a systematic literature
review due to the qualitative nature of the studyds
complex topics addressing broad questions (Famarin & Dery, 2021). This is the case for the present study,
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which adopts a multidisciplinary approach by highlighting several fields, including management sciences

0 particularly project management & computer science, sociology, and sustainable development. The
choice of a narrative literature review is also motivated by the need to lay the foundations for research in
larger projects, such as the preparation of a doctoral dissertation (Nambiema et al., 2021). This rationale
justifies its use in this study, which seeks to establish the relationships between digital technologies,
stakeholder management, and the ecological transition of food systems with the objective of proposing an
emerging theory.

The study aims to identify the logical links between these concepts to understand the role that
blockchain can play in fostering stakeholder engagement in support of the ecological transition of food
systems. To this end, a literature review was conducted around five main themes that constitute the key
concepts of the study: digital technologies, blockchain, ecological transition, food systems, and
stakeholder engagement.

This article is divided into four sections. The first section is an introduction that situates the study and
presents its relevance. The second section presents the methodology used. The third section presents the
narrative literature review. The fourth section provides an analysis of the review and a conceptual
framework establishing the logical links between the concepts. Finally, the last section presents the
conclusions, limitations, and directions for future research.

Methodology

This literature review adopts a narrative and exploratory approach to establish links between digital
technologies, particularly blockchain, stakeholder engagement, and the ecological transition of food
systems. Unlike systematic reviews, which are based on strict selection protocols and predefined
exclusion criteria (Snyder, 2019), narrative literature reviews make it possible to draw on a diversity of
sources and theoretical perspectives while providing interpretation and critical analysis to deepen
understanding of the field under study (Greenhalgh et al., 2018).

For this study, the literature search was conducted across several wellestablished academic
databases, the main ones being Scopus, Web of Science, Erudit (in both French and English), Sage
Journals, and ScienceDirect. Access to these databases was obtained through the library website of
University of Quebec at Rimouski (UQAR). To this end, a concept map was developed combining
keywords in both English and French. After breaking down the subject into its core concepts and
identifying their equivalents and synonyms, the following search strings were generated using the UQAR
|l ibraryds research support tool s:

In French: (technolog* numérique OR technolog* digital* OR blockchain OR technologie blockchain)
AND (engagement des parties prenantes OR implication des parties prenantes) AND (transition aliment*
OR transition agroalimentaire OR systémes alimentaires durables)

In English: (digital* technology* OR digital* transformation OR blockchain technology) AND
(stakeholder engagement OR stakeholder involvement) AND (food transition* OR agrifood transition OR
sustainable food systems)

The exclusion criteria concern the year of publication and the types of documents. To mobilize recent
and relevant data, the search results were limited to scientific articles published within the last five years,
from 2019 to 2025. The queries run across the five main databases used initially yielded 287,138 results,
including duplicates (Table 1).

Table 1: Search results for articles in the main databases

Date Databases Number of articles
202501-23 Scopus 928
202501-23 ScienceDirect 10731
202501-23 Sagejournals 1448
202502-03 Web of Science 265776
202502-04 Erudit in English 4 415
202502-04 Erudit in French 3840

Total 287 138

Source:Prepared by the authors
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Since this is not a systematic literature review, sources were subsequently selected based on their
relevance to the studyds objective and then i mported
screenings based on qualitative analysis through thematic readings, 46 articles were ultimately retained
for this narrative literature review. This process allowed the identification of the main conceptual axes:
digital technology, blockchain, stakeholder engagement, and the ecological transition of food systems.

Each of these concepts was defined, explored, and then interrelated to constitute the literature review.

Literature review

This study adopts a transdisciplinary approach that integrates disciplines such as management
sciences, sociology, computer science, development studies, and the social and solidarity economy. This
section of the study is devoted to a review of the literature on digital technologies, blockchain technology,
sustainable transition in food systems, and stakeholder engagement. First, the contributions of other
researchers to the study of digital transformations, particularly blockchain, are reviewed. Next, the
concept of stakeholder management and their engagement in the ecological transition of food systems is
examined. Finally, the theme of ecological transition is reviewed, with a focus on transitions within food
systems.

Digital technology and digital transformation

Digital technology is a complex concept to define and delineate. As an emerging scientific concept, it
has not yet been subject to a uniform definition (Kong et al., 2024). Thus, some researchers base their
definitions on its characteristics, while others focus on its constituent elements. According to Kong et al.
(2024), it can be understood through two interpretations: a narrow one and a broad one.

In the narrow sense, it is defined by its physical characteristics and encompasses five main
technological components: artificial intelligence (Al), big data, cloud computing, the Internet of Things
(IoT), and blockchain (Kong et al., 2024; Sturgeon, 2021). This definition refers to the development of
technologies and directly concerns inventions and innovations. The transformations they induce in
organizational processes and structures are often grouped under the concept of digital transformation. In
a more specific context, this concept refers to the transformational or disruptive effects of digital
technologies within companies, as well as the need for organizations to adapt to a constantly evolving
digital world (Kong et al., 2024). According to Annosi et al. (2023, p. 3), digital transformation can be
defined as follows:

O[ T] he use of new digital technol ogies to enabl e ¢
transformative), involving the reframing of managerial cognitive models (by envisioning new digital
business models), the development of new routines (to seize digital opportunities), and the
implementation of new forms of organization (for the deployment and integration of digital operations)
for the creation and appropriation of new value within

In the broad sense, digital technology is defined by its constituent elements, which are divided into
three main components: digital components, digital infrastructure, and digital platforms (Kong et al.,
2024; Nambisan et al., 2019). From this perspective, it refers to the functionality of digital systems. In this
case, all the main physical characteristics can be encompassed by a single technology.

In this regard, Vasquez Bronfman (2024) identifies seven major types of new digital technologies: the
Internet of Things (IoT), big data and data analytics, artificial intelligence (Al), robotics, blockchain, 3D
printing or additive manufacturing, and virtual and augmented reality. According to Gebresenbet et al.
(2023), these technologies enable the precise use of rediime information. This temporal accuracy afforded
using digital technologies can be considered an asset for modernizing various sectors, including the agri-
food sector.

Blockchain technology: origin, characteristics and functioning

The origin of blockchain technology is linked to the field of cryptocurrency. Its first applications date
back to the launch of Bitcoin by Satoshi Nakamoto (an individual or entity) in 2008 (Compagnucci et al.,
2022; Patel et al., 2023). Since then, it has increasingly been adopted across various industrial sectors,
particularly in the agri -food sector, to ensure traceability and transparency (Feng et al., 2020; Kamilaris et
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al., 2019; Li et al., 2023; Omar et al., 2024; Patel et al., 2023; Zhao et al., 2019). Also referred to as distributed
ledger technology (DLT) (Tripoli & Schmidhuber, 2020), blockchain enables the secure and transparent
storage and sharing of information across a network of users (Monica et al., 2019). This technology is
based on a fundamental principle: a distributed and immutable database formed of a chain of encrypted
blocks (Fiore & Mongiello, 2023). One of the primary functions of the blockchain is to circulate
information while ensuring its immutability. Each block contains sets of data organized chronologically

and linked to one another through cryptographic functions.

The most comprehensive definition of blockchain is proposed by Antonucci et al. (2019, p. 6129).
According to them, blockchain can be defined as:

o[ A] distributed database of records in the form of
ledger of all digital transactions or events that have been executed and shared among participating
parties, which can be verified at any time in the future. Each transaction in the public ledger is verified by
consensus by most participants in the system, and once

Blockchain is used in a virtual space to store and share information across a network of users. Its
operation is based on data decentralization, transaction validation through consensus, the immutability of
recorded information, and security through cryptographic algorithms, thereby ensuring transparency,
integrity, and trust (Feng et al., 2020). Several authors suggest that by enhancing transparency,
traceability, and food safety, blockchain could transform agrifood supply chains while contributing to the
reduction of waste and product recalls (Kamilaris et al., 2019; Monica et al., 2019; Patel et al., 2023; Xi et al.,
2021).

Among the five main physical characteristics of digital technologies, blockchain stands out for its
ability to be applied across various domains, including finance, logistics, healthcare, and agri-food,
offering innovative and secure solutions to address the challenges faced by these sectors.

Blockchain is based on a specific architecture in which each piece of data is recorded in the form of
blocks, which are linked together to form a chain. This architecture provides it with notable characteristics
and functionalities for all the domains in which it is used. According to Tripoli and Schmidhuber (2020),
blockchains have three main characteristics:

Elimination of intermediaries involved in the processing and storage of input data

One of the functionalities of blockchain is to decentralize transactions. This is why it is referred to as
DLT, as opposed to a centralized ledger. According to Tripoli and Schmidhuber (2020), this
decentralization eliminates intermediaries throughout the chain and reduces both complexity and the risk
of errors or fraud.

Use of cryptography to ensure the immutability and security of input data
Data encryption is such that adding a new record by a user result in the addition of a new block at the
end of the chain, linked to the block that preceded it (Vasquez Bronfman, 2024). In this way, the database
is continuously expanded, and the chain grows as new blocks are added.
There are two types of blocks in which information is recorded (Tripoli & Schmidhuber, 2020;
Vasquez Bronfman, 2024):
1 The genesis block, which is the first block (or starting block) and includes a unique identification code
called a hash, as well as the stored data;
1 The subsequent blocks, added successively, which include the hash of the previous block, their own
hash, and the stored data.
The data encrypted in each block is therefore i mmut
that any modification in one block results in changes to all subsequent blocks (Tripoli & Schmidhuber,
2020). According to Tripoli and Schmidhuber (2020), DLTs that exhibit a high degree of security and
i mmutability provide a technological pl atform suitab!
contracts, 6 are computer programs or scripts that exe
met and verified (Tripoli & Schmidhuber, 2020; Vasquez Bronfman, 2024).

Conference Proceedings of the Centre for Business & Economic Research, ICRSE26, 1@11 May 176



The Business and Management Review, Volume 17 Number2 May 2026

The ability for each transaction or record in a DLT to be traceable and transparent

The third major characteristic of blockchain technology stems from the first two. The elimination of
intermediaries and the immutability of the chainfés da
(Tripoli & Schmidhuber, 2020). Traceability is ensured by the availability of information, while

transparency results from all users having full access to the data stored in the blocks.

According to Feng et al. (2020), the functioning of blockchain is based on several key principles:

Decentralization : Unlike centralized databases, blockchain distributes data across all participants in
the network, reducing risks associated with a single point of failure.

Consensus All transactions must be validated through a consensus mechanism, such as Proof of
Work (PoW) or Proof of Stake (PoS). This process ensures data integrity and prevents fraudulent
modifications.

Immutability : Once a block is added to the chain, the information it contains can no longer be altered,
enhancing transparency and trust.

Cryptography : Transactions are secured using cryptographic algorithms, ensuring the confidentiality
and authenticity of the data.

Feng et al. (2020) illustrated the detailed functioning of blockchain technology in a study on
blockchain, highlighting the interactions between blocks, users, and the validation mechanisms.

Blockchain in the agri -food sector

Although promising, the commercial application of blockchain in the agri -food sector is still in its
early stages. By enhancing transparency, traceability, and food safety, blockchain could transform agri-
food supply chains while contributing to the reduction of waste and product recalls (Kamilaris et al., 2019;
Monica et al., 2019; Patel et al., 2023; Xi et al., 2021). Economically, it promises fairer trade through
reduced transaction costs, better partner selection, and increased security of exchanges (Stroumpoulis et
al., 2022). Table 2 presents the main impacts that blockchain technology can have on the food supply chain
in a sustainability context.

Table 2: Impact of blockchain technology on sustainable supply chain management
Transparency

Traceability

Fraud prevention / Food safety

Society

Environnement Reduction of returns or recalls

Reduction of food waste

Reduction of transaction costs
Fewer delays

Transaction security

Partner selection

Source: © Exact copy of Table 1 in Stroumpoulis €RiR2?2)

Economy

=2 =444 a4 -8

Several authors argue that digital technologies can play a central role in transforming food systems
toward more sustainable and modern models. According to Zarba et al. (2024), digitalization is a strategic
lever for modernizing the agri -food sector and driving the ecological transition. In a digitized agri -food
sector, supply chains become transparent, as the traceability of each step in the production process is
ensured by data generated through digitalization (Rousseau & Mondin, 2020). Thanks to this wealth of
data, product traceability from farm to table is comprehensive, offering a significant level of transparency
for consumers and traders alike (Rousseau & Mondin, 2020).

The commercial application of blockchain in the agri -food sector is still in its early stages. In Quebec,
while initiatives do exist, they remain rare, such as the partnership between Attestra (formerly Agri -
Tra-abilit® Qu®bec) and the Biuf Qu®bec program, wh |
traceability of meat products (Rousseau & Mondin, 2020).
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Stakeholder engagement

The concept of stakeholders, or rather stakeholder management, emerged in the 1980s with the work
of Freeman. This approach aimed to adopt a bottom-up strategy to address the failures of development
projects in the Global South and within companies, which had been conducted using a top-down
approach. According to Freeman and McVea (2001), managers must design and implement processes that
satisfy all actors concerned with the organization.

The original term used is oOstakeholder,d which app
(Bonnafous-Boucher & Rendtorff, 2013). Originally, it literally referred to someone who holds (holder) a
stake (stake) within the organization. While the term

corporations, the French term « partie prenante », although commonly used as a synonym, focuses more
on the organizationds r el at i-Bouclseh& Rendiorif,2003)t he publ i c ( Bc
The most widely used definition of stakeholders is that of Freeman (1984). According to him,

stakehol der s are oOany group or individual who can af
organi zationf6s objectiveso6 (Freeman, 1984, cited in
I nstitute (PMI, 2004, cited in Al amoush et al ., 2024,

actively involved in a project and whose interests may be positively or negatively affected by the
execution or success of the project. o6 The most compret

o[ S]takehol ders are individual s, groups, or organiz
themselves to be affected by a decision, activity, or the outcome of a portfolio, program, or project. They
directly or indirectly influence a project, its perfc

(PMI, 2021, p. 31)

In a project context, stakeholder management is essential because stakeholders influence the
performance and outcomes of projects (PMI, 2021).

Food systems encompass a wide variety of stakeholders, each playing an important role in the value
chain. According to Antonucci et al. (2019), the main stakeholders in these systems are farmers,
processors, traders, wholesalers, retailers, and consumers. The latter, as noted by Li et al. (2023), show a
growing interest in validating their purchases, tracking products, and understanding the environmental
impact of the food supply chain.

Each actor within the food system has specific activities and contributes to the complexity and
interconnectedness of agri-food value chains (Desjardins et al., 2024). Based on their activities, Desjardins
et al. (2024) classify food system stakeholders into three main groups: politico-administrative
stakeholders, economic stakeholders, and consumers (see Table 3).

Table 3: Food system stakeholders according to their activities
Stakeholder Activities

Politico-administrative stakeholders T Lawand program creation

T Framework activities

1  Production
Economic stakeholders 1  Processing

§ Distribution

1  Preparation
1  Consumption

Source: Adapted from Table 1 in Desjardins et al. (2024)

Consumers (Eaters)

Stakehol der engagement refers to O0Othe | evel of i nv
collaboration, coordination, or consultation at different points in order to gather information, share
knowl edge, solve problems, and make decisionso (Mysor e

is a key element in managing sustainability transitions. It entails implementing strategies and actions
aimed at promoting the productive participation of all actors (PMI, 2021).
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Some authors situate stakeholder engagement within a broader context than project development. In
this context, stakeholders are considered agents of change and essential actors in driving the innovation
needed to address urgent social needs and major challenges (Aaltonen et al., 2024; Locatelli et al., 2023).
Communication is a critical component of stakeholder engagement. For engagement and communication
to be effective, it is necessary to determine how, when, how frequently, and under what circumstances
stakeholders should and want to be involved (PMI, 2021).

Stakeholder engagement also largely depends on interpersonal skills such as initiative, integrity,
honesty, collaboration, respect, empathy, and trust (PMI, 2021). Gudek et al. (2024) identify four functions
of engagement: understanding and deliberating on values and perceptions, integrating local knowledge
and practices, empowering and learning, and mobilizing resources.

Ecological transition in food systems

Food systems are defined as oOnetworks of connection
food chain, coupled with a network of institutional and regulatory frameworks, as well as the current
conditions in which science and knowl edge are gener at
of a food system encompasses the main activities of production, processing, distribution, and
consumption. Desjardins et al. (2024) note that these activities have social, economic, and environmental
externalities.

The movement of products within the food system defines the food supply chain. These flows include
all procedures for a food product, from pre -production to post -consumption actions, transferring the
product from the point of production to the point of consumption (El Hajji et al., 2024). It also involves all
the actors participating in this process.

The High-Level Panel of Experts (HLPE) (2017, cited in Brouwer et al., 2020) clearly distinguishes the
links and feedbacks between the three key components of food systems:

1 External factors of the food system: urbanization, technological development, climate change, and
economic growth;
1 Components of the food system production, distribution (food value chains), allocation

(consumption), and the food environment (public and private);

1 Outcomes of the food system: healthy diets, sustainability (resilience), and equity or inclusiveness

(distribution).

De Brauw et al. (2019, cited in Brouwer et al., 2020) show that food system outcomes (health,
sustainability) depend on multiple technical, economic, social, and political factors, which interact from
production to consumption through the food environment.

A food system is considered sustainable when it is based on pillars such as ecosystem preservation,
equitable economic models, and healthy, accessible food for all, as highlighted by Galarneau (2020). The
adoption of innovative and collaborative practices is essential to address the complex challenges of
sustainability and social equity (Jared, 2025).

Food transition refers to major transformations occurring at different levels of the food supply chain,
from production to consumption, involving both individual and organizational changes (Loudiyi et al.,
2022). It entails profound changes in dietary behaviors, as well as production and distribution practices
(Audet, 2015). According to Rastorgueva et al. (2023), the goal is to promote sustainable agricultural
development, improve resource efficiency, strengthen resilience, and ensure social equity to guarantee
food security and nutrition for all. Transition is thus a multi -actor and multi -sectoral process.

This transition engages actors from academia, politics, industry, civil society, and households
(Loudiyi et al., 2022). Each actor brings their own resources, values, and strategies (Kohler et al., 2019).
Digital technologies, particularly blockchain, could play a strategic role in this transition by modernizing
agri-food systems and supporting them with solutions that enhance traceability, resource management,
and the efficiency of food supply chains (Zarba et al., 2024).
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Discussion

This narrative literature review on digital technologies, stakeholder engagement, and the ecological
transition of food systems shows that blockchain can serve to connect stakeholders with the transition
process. While digital transformation holds great promise for modernizing the agri -food sector (Kong et
al., 2024; Vasquez Bronfman, 2024), it is still primarily approached from the perspective of technological
innovation. Blockchain is often presented as a lever for transparency, traceability, and security in supply
chains (Kamilaris et al., 2019; Patel et al., 2023), yet the practical conditions for its adoption, its effects on
power relations among actors, and its environmental and social implications remain underexplored.

Furthermore, although many studies emphasize the need to engage stakeholders in transition
processes (Freeman & McVea, 2001), the concept of engagement is often underdeveloped. It is generally
framed in terms of participation, strategic communication, or project co -design (Freeman & McVea, 2001).
Stakeholder management is frequently treated as a set of procedures to implement rather than as a
relational process requiring listening and mutual learning among actors (Gudek et al., 2024; Aaltonen et
al.,, 2024). Consequently, this review can serve as a foundation for rethinking the role of digital
technologiesfi not merely as isolated change levers but as sociotechnical tools embedded within networks
of actors, values, and practices.

Based on this literature review, a conceptual framework linking the key study concepts is proposed to
guide research exploring the role of blockchain technology in stakeholder management during the
transition. Understanding this relationship positions blockchain at the center of the conceptual
framework. It establishes direct links with the food transition and indirectly connects stakeholder
engagement to the ecological transition in food systems (see Figure 1).

Stakeholders
engagement

Ecological
transition

P4

|| Traceability
P3
___._._-r{ Transparency

Figure 1: Conceptual framework illustrating the links between blockchain, stakeholder engagement, and the food
transition. E Authorsoé work (P: proposi

Blockchain

Based on this conceptual framework, several propositions derived from the literature review are put
forward to explain the logical links between the concepts.

First, integrated stakeholder management, particularly through engagement, could be reinforced by
blockchain technology in the ecological transition of food systems. More broadly, digitalization plays a
strategic role in modernizing the agri -food sector and supporting the ecological transition (Zarba et al.,
2024). According to Xi et al. (2021), blockchain technology can contribute to improving the efficiency of
food safety monitoring. With the extensive data generated by digitalization, product traceability from
farm to fork is complete, providing a high level of transparency for consumers and retailers (Rousseau &
Mondin, 2020). Based on this, the following relationships are proposed between blockchain technology
and the ecological transition in food systems:
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Pla: Stakeholders in the food supply chain contribute to the creation of tamper-proof data on the
blockchain.

P1b: Blockchain technology allows food supply chain stakeholders to access encrypted information on
production, processing, and distribution techniques.

Among food system stakeholders, consumers have expressed a desire to validate their purchases,
track products, and reduce the environmental impact of their consumption by accessing information on
production, packaging, and distribution conditions throughout the supply chain (Li et al., 2023).
Therefore, it is logical to assert:

P2: Blockchain technology can promote the ecological transition in food systems through stakeholder
engagement.

Three additional propositions further develop this reasoning, focusing on the three main attributes of
blockchain in relation to the transition of food supply chains:

P2a: Blockchain technology allows tracing the origin of food products and accessing information
throughout the food supply chain.

P2b: By facilitating access to information, blockchain can encourage stakeholders to adopt more
sustainable behaviors throughout the supply chain.

P2c: Blockchain technology contributes to reducing food waste in the supply chain.

Moreover, traceability and transparency are intrinsically linked as blockchain attributes because
information on product origin ensures veracity and transparency (Fiore & Mongiello, 2023). By providing
product information, blockchain inherently fosters transparency in the food supply chain. This logical link
is expressed as:

P3: Information on product origin guarantees transparency in the food supply chain.
Finally, stakeholder engagement is considered essential for understanding and implementing
sustainable transitions (Huttunen et al., 2022). Some authors, such as Poto et al. (2025), emphasize the

i mportance of | ocal actorsd participation in the ecol
of environmentally responsible behaviors would depend
cause. Which allows us to assert that:

P4: Stakehol der sé ecol ogi cal interests influence sus
systems.

Conclusion, limitations, and research perspective

This literature review has explored the logical links between digital technologies &particularly blockchain
0 stakeholder engagement, and the ecological transition of food systems. The findings indicate that while
blockchain is often presented as a lever for traceability, transparency, and security in agri-food supply
chains, its effectiveness in driving sustainable transformation strongly depends on the adoption context,
accessibility, and governance mechanisms accompanying its implementation. Stakeholder engagement is
frequently cited as a key success factor in transition projects, yet it is rarely considered in its entirety,
particularly regarding political, social, and relational dimensions.

This study has certain limitations. Due to its narrative and exploratory nature, it does not claim
exhaustiveness. Furthermore, the diversity of disciplines involved fi from management sciences to
computer science, sociology, and social economyi reflects the richness of the literature but also
complicates the theoretical synthesis. Additionally, empirical studies documenting the application of
blockchain in food systems remain limited, which constrains a thorough assessment of its impact on socio-
technical changes within these systems.

This review opens several avenues for future research. First, a grounded theory analysis of
bl ockchainds contributions to stakeholder engagement
a specific territorial context, would be a compelling study. Such research could develop an emerging
theory to guide interventions and inform further studies. Moreover, contextualized empirical studies,
particularly in territories actively engaged in food system transitions, could provide deeper insights into
the socio-technical dynamics underlying socio -ecological transformations in food systems.
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Abstract

The aim of this research is to know and understand the effect of board of directors on the quotient
ratio. The data was analyzed using descriptive statistics and correlation analysis. The finding shows
that decrease in company leverage will lead to a decrease in the quotient ratio. An increase in the

guotient ratio brings about an increase in company

leverage correlates with the quotient ratio. However, directors should be allowed to hold shares because

it will help promote their sincerity and honesty in managing the affairs of the company. Though

corporate governance can mean different things to different companies, irrespective of these differences,

there is one common central theme binding these

Management of the Companyo.

Introduction

Benefits of corporate governance cannot be overemphasized. Such benefit is seen in the protection of
the overall interests of corporate stakeholders, in such a way as to increase the level of trust and
confidence investors and financiers have on the company (Wickramasinghe, 2006). Board of directors can
affect the strategy of their firms in two general ways. Boards influence strategy indirectly through
o0decision control 6 activities such as evaluating
high-level reviews of strategic plans, and monitoring executive and firm performance. Board members

d

pas:

can also influence strategy through O0decisi on manageme

asking probing questions about important issues, and helping to formulate, assess, and decide upon
strategic alternatives. The most fundamental responsibility of boards is decision control, but decision
management is not traditionally considered a necessary board role (Fama & Jensen, 1983; Judge &
Zeithaml, 1992; Chitayat, 1984). Globally Corporate governance is practiced both in developed and
developing countries (Nwokwu, 2018). Hence, the aim of this research is to know and understand the
effect of board of directors on the quotient ratio, which is a performance measure utilized in this research,
and which is a proxy for dependent variable..

Literature Review

Board of directors contributions into sensitive stages become useful when competitive pressures
mount. Hence, BOD are advised to disclose their expertise to benefit others (Pearce & Zahra, 1991). Good
corporate governance importance is that it safeguards against mismanagement, it helps to mitigate risk, it
helps companies to operate more efficiently, etc. Registered companies are expected to practice good
corporate governance (Ahunwan, 2002; International Finance Corporation, 2016; Okike, 2007; Vafeas,
1999). The study of corporate governance has been
(Ahunwan, 2002; Senaratne & Gunaratne, 2008). Shareholder activism has become a force for good in the
extant corporate governance literature (Adegbite et al., 2012; Fama & Jensen, 1983). This is where the need
for a board of directors arises to protect the interest of shareholders. The two factors that help to
determine the effectiveness of directors as a corporate governance mechanism are how the board of
directors roles are structured and how the board of directors roles are defined (Cadbury Report, 1992;
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Coles et al., 2001; Carver, 2010). The board is expect
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report to the shareholders on its stewardship (from stewardship theory perspective). Dutch boards on

average are two-thirds the size of U.S. boards (Ees et al., 2003). On the other hand, Dharmadasa et al.
(2014) argued that small board size has an influence on firm performance. Hence, the board should be

composed in such a way as to ensure diversity of expertise without compromising independence,
availability, integrity, and compatibility (Ruigrok & Keller, 2006). However, firms with board members
having the required skills and experiences will encourage learning, teamwork and effective performance
(Nwokwu et al., 2018).

A company where there is CEO duality, the firm should ensure that there should be a strong
independent element that will be the vice chairman that will help monitor the activities of the CEO in
order to ensure that the CEO duality has a positive impact on the firm (lyengar & Zampelli, 2009). The
following independent variables were used in this research: H1 - Board Members Relative (BMR) is linked
with The Quotient Ratio. H2 -Di rect or s Sharehol dings (DSH) i s
Board Measurement (BDM) is linked with The Quotient Ratio. H4 - The Independent Board Committee
(IBC) is linked with The Quotient Ratio. H5 - Frequency of Board Meeting (FBM) is linked with The
Quotient Ratio. Other important variables adopted are: Firm Age (FMA), Board Skills (BSK), and
Company Leverage (CLG).

Research Methodology
Data Sampling, Validity and Reliability

The data is from a West African Country called Nigeria. Data was collected through secondary means.
In addition, the accuracy and consistency of the data was checked. About 69 listed companies were
selected. One study year was covered in this research. The inclusion rule of data availability was adopted.

Least squares was the method adopted. The dependent variable adopted in this research is The Quotient

Ratio (TQR) - It is measured as the market cap. and the financing cost divided by the value of all
company-owned property and resources recorded on the balance sheet. Is a proxy for company
performance.

The Multiple Regression Models
TQRI = a0 + alBMRi + a2DSHi + a3 BDMi a# Ca Ll BGi
6. . 6é66ééeéeée. (1)

Table 1 presents a summary of the descriptive statistics of the dependent variable and independent
variables. Descriptive statistics is used to understand the nature of the variables. From the descriptive
statistics, TQR has the respective values of 0.69 and 0.22 as its mean and standard deviation.
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