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Abstract. This investigation examines the independent contributions of artificial
intelligence (AI) capabilities and organizational creativity to sustainable
development outcomes within Saudi Arabia's healthcare sector. Despite
theoretical predictions of synergistic interactions between technological and
creative capabilities, empirical evidence from institutionalized healthcare
contexts remains limited. This study, employing structural equation modelling
with data from 304 healthcare professionals across two major healthcare
institutions, reveals unexpected findings that challenge prevailing theoretical
assumptions. Contrary to established technology management literature, the
analysis demonstrates that Al capabilities and organizational creativity function
as parallel, non-interactive contributors to sustainability rather than exhibiting the
synergistic relationships hypothesized in existing theoretical frameworks. All
five dimensions of Al capabilities examined, Data Infrastructure, Technology,
Technical Skills, Business Skills, and Organizational Change Capacity,
demonstrate strong positive direct effects on sustainable development outcomes,
with standardized coefficients ranging from 0.307 to 0.590. Organizational
creativity similarly exhibits positive direct effects, albeit with more modest
magnitudes (B = 0.202-0.244). However, the comprehensive absence of
significant moderation effects across all hypothesized interactions challenges
conventional assumptions about technology-creativity synergies, suggesting that
highly regulated healthcare environments may fundamentally alter how
organizational capabilities translate into sustainable outcomes.

Keywords: Sustainable Development, Artificial Intelligence, Organizational
Creativity.

1 Introduction
1.1 Research Context and Motivation

Saudi Arabia's healthcare sector, representing approximately 6.4% of the Kingdom's
GDP and serving over 34 million residents through a network of 498 hospitals and
2,390 primary healthcare centers, provides an exceptionally appropriate empirical
setting for investigating the complex interplay between artificial intelligence
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capabilities, organizational creativity, and sustainable development outcomes in a
rapidly transforming institutional environment. The integration of artificial intelligence
into organizational systems represents a transformative force in contemporary
management paradigms, with particularly significant implications for sustainable
development trajectories across diverse sectors [11]. This technological revolution
assumes exceptional importance in healthcare systems undergoing digital
transformation, where Al applications offer unprecedented opportunities to enhance
operational efficiency, clinical outcomes, and resource optimization. The healthcare
sector's unique characteristics, including complex regulatory frameworks, hierarchical
organizational structures, and critical societal functions, create a distinctive context for
examining how technological and human capabilities contribute to sustainable
development outcomes [27].

Saudi Arabia's healthcare sector provides an exceptionally appropriate empirical
setting for investigating these relationships. The Kingdom is implementing an
ambitious transformation agenda through Vision 2030, which prioritizes technological
innovation, integration of sustainability, and economic diversification [2]. With
substantial capital investments in healthcare infrastructure modernization and digital
technology implementation, Saudi Arabia constitutes an ideal laboratory for examining
the complex interactions between Al capabilities, organizational creativity, and
sustainable development within a rapidly evolving healthcare ecosystem characterized
by distinctive institutional arrangements and cultural dynamics.

1.2 Theoretical Gap and Research Questions

Extant theoretical frameworks have predominantly positioned organizational creativity
as a catalytic moderator that potentiates the relationship between technological
capabilities and organizational performance outcomes [23]. This conceptualization
suggests that creative organizational ecosystems facilitate the translation of
technological affordances into context-appropriate applications through innovative
problem-solving, adaptive implementation, and novel resource recombination.
However, the empirical validation of these theoretical propositions within healthcare
contexts remains notably underdeveloped, with particularly significant lacunae in non-
Western institutional environments characterized by distinctive regulatory frameworks,
hierarchical structures, and cultural dynamics.

This research addresses these theoretical and empirical gaps by conducting a
rigorous investigation of both the direct effects of multidimensional Al capabilities on
sustainable development outcomes and the hypothesized moderating influence of
organizational creativity on these relationships. The study advances conceptual
precision by disaggregating Al capabilities into five distinct but interrelated
dimensions, transcending monolithic conceptions of Al adoption to enable a more
nuanced analysis of how specific technological capabilities differentially contribute to
sustainability dimensions in complex healthcare environments.

This study aims to:

1. Empirically examine the direct effects of five distinct Al capability dimensions

on sustainable development outcomes

2. Investigate the independent contribution of organizational creativity to

sustainability
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3. Test the moderating role of organizational creativity in the Al-sustainability
relationship

2 Theoretical Background and Hypothesis Development
2.1 Conceptualizing AI Capabilities in Healthcare

Drawing on the Resource-Based View (RBV) of the firm [6], Al capabilities can be
conceptualized as valuable, rare, inimitable, and non-substitutable resources that enable
organizations to achieve sustainable competitive advantage. In healthcare settings,
these capabilities manifest as technological assets, human expertise, and organizational
processes that facilitate the effective implementation of AI solutions, thereby
improving healthcare delivery and organizational sustainability [26]. Building on
previous research, this study disaggregates Al capabilities into five distinct dimensions
that constitute an organization’s capacity to leverage artificial intelligence for
sustainable development.

Al Data Infrastructure encompasses data quality, availability, integration, and
governance, and foundational elements for effective Al implementation in healthcare.
High-quality data enables precise diagnostics, predictive analytics, and evidence-based
decision-making [18]. Al Technology refers to the technological infrastructure
supporting Al implementations, including computing resources, algorithms, and
technical platforms that enable automation, pattern recognition, and decision support in
healthcare settings [40]. Al Technical Skills represent the specialized human expertise
needed to develop, implement, and maintain Al systems, facilitating the translation of
clinical requirements into functional Al solutions [19].

Al Business Skills encompass the strategic and managerial capabilities required to
align Al initiatives with organizational objectives, with a focus on how healthcare
leaders integrate Al into strategic planning and operational execution [10]. Finally, Al
Organizational Change Capacity refers to an organization’s ability to adapt its
structures, processes, and cultures to accommodate Al-driven transformation, which is
critical for overcoming resistance and institutionalizing Al-enabled practices [22].

2.2 Sustainable Development in Healthcare Organizations

Organizational Sustainable Development (OSD) in healthcare encompasses practices
that balance economic viability, environmental responsibility, social equity, and ethical
governance [21]. Following the author [28], this study operationalizes OSD through
two primary dimensions. First, Continuous Improvement and Learning reflect an
organization’s capacity to systematically enhance processes, adapt to changing
conditions, and institutionalize knowledge for ongoing development. Second,
Governance and Ethics encompasses transparency, accountability, stakeholder
engagement, and ethical decision-making practices that ensure responsible
organizational conduct.

The nexus between artificial intelligence capabilities and sustainable organizational
development has been substantiated through robust empirical evidence across diverse
sectoral contexts [11]. Within healthcare systems specifically, the implementation of
Al-enabled technologies demonstrates significant potential for advancing sustainability
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objectives through multiple pathways: enhancing diagnostic precision and clinical
decision-making, optimizing resource allocation through predictive analytics,
minimizing operational waste through process automation, and strengthening ethical
governance frameworks through standardized algorithmic protocols [27].

2.3 The Role of Organizational Creativity

Organizational creativity constitutes a complex socio-cognitive phenomenon
characterized by the generation and implementation of ideas, processes, or solutions
that exhibit both novelty and utility within specific organizational contexts [41]. Within
healthcare institutions, organizational creativity manifests through innovative
approaches to clinical protocols, resource allocation mechanisms, operational
workflows, and patient-centered care models [7].

The theoretical linkage between organizational creativity and sustainable
development outcomes has been extensively documented in management scholarship.
Creative organizational ecosystems demonstrate enhanced capacity to conceptualize
novel solutions to complex sustainability challenges, reconfigure resources to address
emerging imperatives, and develop innovative approaches to harmonizing the
competing demands of economic viability, social responsibility, and environmental
stewardship [23]. Within healthcare contexts, specifically, empirical evidence
demonstrates significant associations between organizational creativity and multiple
dimensions of sustainable development, including enhanced service quality, improved
patient outcomes, and more efficient resource utilization [39].

2.4  Hypothesis Development

The potential moderating role of organizational creativity in the relationship between
technological capabilities and organizational performance outcomes has attracted
significant scholarly attention [23].

This theoretical perspective posits that organizational creativity functions as a
critical contingency factor that enhances the efficacy of technological implementations
through multiple mechanisms: facilitating contextually appropriate applications,
enabling adaptive implementation strategies, fostering innovative problem-solving
approaches to implementation challenges, and promoting novel recombination of
technological and organizational resources.
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Fig 1: Conceptual Framework: Distinct Pathways to Organizational Sustainable
Development

Based on this theoretical foundation (Figure 1), the study proposes ten moderation
hypotheses (H1-H10), suggesting that organizational creativity will positively
moderate the relationships between each of the five Al capability dimensions and both
sustainable development outcome dimensions. These hypotheses proposed that the
impact of Al capabilities on sustainable development outcomes would be amplified in
healthcare organizations characterized by higher levels of organizational creativity. At
the same time, the relationship would be attenuated in organizations with limited
creative capacity.

3 Research Methodology
3.1 Research Design and Sampling Strategy

This investigation employed a rigorous quantitative cross-sectional research design to
empirically test hypothesized relationships among multidimensional Al capabilities,
organizational creativity, and sustainable development outcomes in the Saudi
healthcare context. This methodological approach aligns with established paradigms in
technology-organization research, while enabling the systematic examination of both
direct effects and moderating relationships within a complex institutional environment
[29].

The study population consisted of healthcare professionals employed at two
strategically significant Saudi healthcare institutions: the Ministry of Health, serving as
the primary public healthcare provider and regulatory authority, and King Faisal
Specialist Hospital & Research Centre, a premier tertiary care institution with extensive
research capabilities. These organizations were selected through theoretical sampling
based on their pivotal positions within the Saudi healthcare ecosystem, their substantial
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investments in Al implementation initiatives, and their explicit strategic commitments
to sustainability objectives aligned with Vision 2030 imperatives [4].

To ensure comprehensive representation across organizational hierarchies and
functional domains, a stratified purposive sampling strategy with proportional
allocation across organizational strata was employed [31].

This approach mitigates potential single-respondent bias while capturing the
multidimensional perspectives needed to assess complex socio-technical phenomena,
such as Al implementation and organizational creativity. The final analytical sample
comprised 304 healthcare professionals, achieving adequate statistical power for
structural equation modelling while maintaining representativeness across
organizational dimensions.

3.2 Sample Characteristics

The sample demonstrated balanced distribution across hierarchical levels, including
executive leadership (31.25%), middle management (25.99%), technical/IT specialists
(17.43%), operational clinical and administrative staff (14.80%), and
research/academic personnel (10.53%). This multilevel representation enables a
comprehensive assessment of both strategic and operational perspectives on Al
implementation and sustainable development. The gender composition approached
parity (50.66% female, 49.34% male), particularly significant given the ongoing
transformation in female workforce participation in Saudi Arabia's healthcare sector
[31]. Respondents' organizational tenure was substantial, with 54.61% reporting 7 or
more years in their current role, ensuring sufficient organizational acculturation and
depth of knowledge regarding institutional practices, technological implementations,
and sustainability initiatives.

The distribution of Al adoption status within participating organizations revealed a
healthcare ecosystem in transition: 41.12% reported being fully integrated and using Al
widely, 35.20% remained in piloting or experimental stages, and 23.68% had partially
implemented AI solutions. This heterogeneous implementation landscape provides
important context for interpreting the study's findings on capability interactions and
sustainability outcomes.

3.3 Measurement Instruments

Consistent with the multidimensional conceptualization, Al capabilities were measured
across five distinct dimensions using scales adapted from Mikalef and Gupta's (2021)
empirically validated framework. The Al Data Infrastructure was assessed using 13
items that examined data quality, integration, and governance (a = 0.92). Al
Technology Implementation was measured using seven items evaluating technological
infrastructure maturity and system integration (o = 0.89).

Al Technical Skills were assessed using 7 items that examined specialized expertise
in Al development and implementation (o = 0.91). Al Business Skills were measured
using seven items evaluating strategic capabilities for Al implementation (o = 0.88). Al
Organizational Change Capacity was assessed through six items measuring adaptive
capabilities essential for Al implementation (o = 0.90).
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Organizational creativity was operationalized through five items adapted from
Mikalef and Gupta's (2021) validated scale, measuring an organization's capacity to
generate, evaluate, and implement novel and valuable ideas within healthcare contexts
(o = 0.87). Sustainable development outcomes were conceptualized as
multidimensional constructs, measured using scales adapted from Na-Nan et al.'s
(2024) framework: Continuous Improvement and Learning was assessed with six items
(a=10.90), while Governance and Ethics were measured with five items (o = 0.89).

All measurement instruments underwent rigorous translation and back-translation
procedures to ensure linguistic equivalence between English and Arabic versions,
following established cross-cultural research protocols [8]. Instrument validity was
enhanced through expert panel review by healthcare professionals and academics in
Saudi Arabia, ensuring contextual appropriateness and terminological precision within
the Saudi healthcare environment.

3.4 Analytical Procedures

The analytical strategy employed followed a systematic and sequential process
designed to ensure robust assessment of both measurement and structural model
properties before hypothesis testing. This methodological rigor aligns with established
best practices in organizational research utilizing structural equation modelling
techniques [12]. The hypothesized relationships were examined using Structural
Equation Modelling (SEM) with the Partial Least Squares (PLS) approach,
implemented in SmartPLS 4.0. This analytical technique was selected based on several
methodological considerations: its suitability for complex predictive models with
multiple interrelated constructs, robustness to non-normality in multivariate data,
capacity to simultaneously estimate both measurement and structural parameters, and
particular appropriateness for testing moderation effects [12].

For the critical moderation analyses, the product indicator approach was employed
as recommended by scholars [13] for reflective measurement models. This approach
involved creating interaction terms between each Al capability dimension and
organizational creativity, using the product of the indicators for each. The statistical
significance of these interaction terms was assessed through bootstrapping procedures
with 5,000 resamples; significant coefficients indicated meaningful moderation effects.

4 Results
4.1 Measurement Model Validation

Rigorous evaluation of the measurement model revealed robust psychometric
properties across all theoretical constructs. Reliability analysis demonstrated
exceptional internal consistency, with Cronbach's alpha coefficients ranging from 0.91
to 0.94 across all constructs, substantially exceeding the conventional threshold of 0.70
[12]. Convergent validity was systematically established through multiple criteria:
standardized factor loadings for all measurement items exceeded 0.70 (ranging from
0.732 to 0.896), Average Variance Extracted (AVE) values ranged from 0.696 to 0.915,
and all t-values for factor loadings exceeded 25.0 (p < 0.001).
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Discriminate validity was assessed using multiple complementary approaches, in
line with contemporary methodological recommendations [14]. The Fornell-Larcker
criterion was satisfied for all constructs, with the square root of AVE for each construct
exceeding its correlations with all other constructs. The Heterotrait-Monotrait (HTMT)
ratio analysis yielded values ranging from 0.427 to 0.814, which is below the
conservative threshold of 0.85. The measurement model's overall fit with the empirical
data was evaluated using multiple indices, yielding a satisfactory fit (y*df = 2.31, CFI
=0.93, TLI = 0.92, RMSEA = 0.058, SRMR = 0.048).

4.2 Hypothesis Testing: Direct Effects

The structural model analysis revealed consistent, positive, and statistically significant
direct effects of all Al capability dimensions on both sustainable development
outcomes. For Continuous Improvement and Learning, the standardized path
coefficients were: Al Data (B =0.590, p <0.001), Al Technology (f=0.458,p <0.001),
Al Technical Skills (3 = 0.501, p <0.001), Al Business Skills (§ = 0.483, p < 0.001),
and Al Organizational Change Capacity (f = 0.523, p < 0.001). For Governance and
Ethics outcomes, the coefficients were: Al Data (f = 0.453, p <0.001), Al Technology
(B=0.307, p <0.001), AI Technical Skills (p = 0.397, p < 0.001), Al Business Skills
(B=0.442, p <0.001), and AI Organizational Change Capacity (f = 0.410, p <0.001).
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Fig 2: PLS Model-ORC Moderation of D on Continuous Improvement and Governance

The model (Figure 2) demonstrated robust explanatory power for both sustainable
development outcome dimensions, with R? values of 0.924 for Continuous
Improvement and Learning and 0.851 for Governance and Ethics. These substantial
coefficients of determination indicate that the combined influence of Al capabilities
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and organizational creativity accounts for 92.4% and 85.1% of the variance in these
outcome dimensions, respectively, representing exceptional explanatory power in
organizational research contexts [12].

Organizational creativity demonstrated significant positive direct effects on both
dimensions of sustainable development outcomes, albeit with notably smaller
magnitudes than those for Al capability dimensions. For Continuous Improvement and
Learning, organizational creativity exhibited a moderate positive influence ( = 0.244,
p = 0.003), while for Governance and Ethics, it demonstrated a modest but statistically
significant positive effect (f = 0.202, p = 0.022).

4.3 Hypothesis Testing: Moderation Effects

Contrary to theoretical expectations, a comprehensive moderation analysis revealed no
statistically significant interaction effects between organizational creativity and any
dimension of Al capability for either sustainable development outcome. In (Figure 3)
For Continuous Improvement and Learning outcomes, all interaction term coefficients
were non-significant: Al Data x Organizational Creativity (f = 0.023, p = 0.647), Al
Technology x Organizational Creativity (f = 0.026, p = 0.604), Al Technical Skills x
Organizational Creativity (B = 0.039, p = 0.373), Al Business Skills x Organizational
Creativity (B = 0.046, p = 0.269), and Al Organizational Change Capacity x
Organizational Creativity (B = 0.028, p = 0.509).
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Fig 3: ORC Moderation of T on Continuous Improvement and Governance

Contrary to theoretical expectations, comprehensive moderation analysis revealed
no statistically significant interaction effects between organizational creativity and any
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dimension of Al capability on either sustainable development outcome. This finding
was remarkably consistent across all ten hypothesized moderation relationships (H1-
H10), suggesting that organizational creativity does not amplify or attenuate the
influence of Al capabilities on sustainable development outcomes in this context.

Table 1: Summary of Moderation Analysis Results

Continuous Improvement &

Al Capability Dimension Governance & Ethics

Learning
Al Data Infrastructure B=0.023, p=10.647 B=-0.073,p=0.106
Al Technology B =0.026, p=0.604 p=-0.018, p=10.704
Al Technical Skills B=0.039,p=0.373 f=-0.031,p=0.460
Al Business Skills B =0.046, p=0.269 B =0.000, p=0.992
‘é;lgffymzanonal Change o (028, p=0.509 B=0.001, p=0.990

Note: All interaction terms (Al Capability x Organizational Creativity) were non-significant at
the p < 0.05 level

As illustrated in Table 1, all interaction term coefficients remained non-significant
across both outcome dimensions. The magnitude of these coefficients was consistently
small (ranging from -0.073 to 0.046), and the p-values were substantially above
conventional significance thresholds. Notably, the direction of these modest, non-
significant effects varied, with some coefficients positive and others negative, further
suggesting the absence of a systematic moderating pattern. These comprehensive null
findings led to the rejection of all ten moderation hypotheses (H1-H10), indicating that
organizational creativity functions as an independent contributor to sustainable
development rather than as a contingency factor that shapes the effectiveness of Al
capabilities in this institutional context.

Similarly in Figure 4, for Governance and Ethics outcomes, all interaction terms
demonstrated non-significant coefficients: Al Data x Organizational Creativity ( = -
0.073, p = 0.106), Al Technology x Organizational Creativity (B = -0.018, p = 0.704),
Al Technical Skills x Organizational Creativity (B = -0.031, p = 0.460), Al Business
Skills x Organizational Creativity (B = 0.000, p=0.992), and Al Organizational Change
Capacity x Organizational Creativity (B = 0.001, p = 0.990). These findings
comprehensively contradict all ten moderation hypotheses, indicating that
organizational creativity does not significantly moderate the relationship between any
Al capability dimension and either of the two sustainability outcome dimensions.
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5 Discussion

5.1 Theoretical Implications

The empirical findings yield several significant theoretical contributions that advance
scholarly understanding of the complex interrelationships between artificial
intelligence capabilities, organizational creativity, and sustainable development
outcomes within distinctive institutional contexts. Importantly, these findings
fundamentally challenge three well-established theoretical frameworks that explicitly
predict synergistic interactions between technological and creative capabilities.

Contradiction of Established Theoretical Predictions. First, the absence of
moderation effects is comprehensive and directly contradicts predictions derived from
Dynamic Capabilities Theory [36], which posits that organizational capabilities achieve
superior performance outcomes through reconfiguration and orchestration
mechanisms. This theoretical framework explicitly suggests that creativity serves as a
critical orchestration mechanism that enables organizations to recombine technological
resources in novel ways, thereby amplifying their performance impact. The theory
predicts that organizations with higher creative capacity should demonstrate superior
ability to leverage Al capabilities through adaptive implementation strategies and
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innovative resource combinations. However, our findings reveal no evidence of such
amplification effects across any Al capability dimension, suggesting that in highly
institutionalized healthcare contexts, the orchestration mechanisms central to dynamic
capabilities theory may operate differently than theorized.

Second, the results fundamentally challenge Resource Orchestration Theory [33],
which explicitly theorizes that organizational value creation emerges not merely from
possessing valuable resources but from the synergistic bundling and leveraging of
complementary capabilities. This theoretical perspective would predict that combining
Al capabilities (technological resources) and organizational creativity (human/cultural
resources) should produce multiplicative rather than additive effects on organizational
outcomes. Specifically, the theory suggests that creative organizational cultures
enhance the value extraction from technological investments through innovative
application development, adaptive problem-solving, and novel service delivery models
[34]. The consistent pattern of non-significant interaction effects across all capability
dimensions directly contradicts these theoretical predictions, indicating that within the
Saudi healthcare context, Al capabilities and organizational creativity function as
parallel rather than synergistic contributors to sustainable development.

Third, our findings challenge predictions from Organizational Innovation Theory,
which conceptualizes organizational creativity as a catalytic force that transforms
technological potential into realized innovation outcomes. This theoretical framework
specifically proposes that creative organizational climates facilitate the translation of
technological affordances into context-appropriate applications by fostering
experimentation, supporting adaptive implementation, and enabling innovative
problem-solving approaches to technological integration challenges [3]. The theory
predicts stronger relationships between Al capabilities and sustainable outcomes in
organizations characterized by higher creativity levels. However, our empirical
evidence reveals no such conditioning effects, suggesting that the catalytic role of
creativity theorized in innovation literature may not manifest uniformly across all
organizational contexts.

Theoretical Refinement: Boundary Conditions and Contextual Contingencies.
These contradictions to established theoretical predictions necessitate substantial
theoretical refinement regarding the boundary conditions under which synergistic
interactions between technological and creative capabilities emerge versus contexts in
which these capabilities operate through parallel, non-interactive pathways. The
findings suggest that institutional context functions as a critical boundary condition,
fundamentally altering capability interaction patterns in ways that are not adequately
addressed in existing theoretical frameworks.
Specifically, we propose that in highly regulated institutional environments

characterized by:

e  Stringent regulatory compliance requirements
Standardized operational protocols

e Formalized risk management imperatives

e Hierarchical decision-making structures

e  Strong isomorphic pressures toward conformity
However, the synergistic mechanisms proposed by dynamic capabilities theory,
resource orchestration frameworks, and innovation theories may be significantly
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constrained or entirely suppressed under certain conditions. This theoretical extension
draws upon Institutional Theory [9], which posits that regulatory and normative
institutional pressures generate isomorphic forces that reduce organizational variance
in implementation approaches. These institutional constraints limit the pathways
through which organizational creativity can translate into effective technological
deployment [1]. In other words, even when organizations possess creative capacity and
technological resources, institutional pressures toward conformity may limit their
ability to leverage creativity to differentiate their technology implementation strategies
meaningfully.

Toward a Context-Contingent Capability Theory. The identification of these
boundary conditions extends contingency theories of technology implementation by
demonstrating that regulatory intensity and cultural context fundamentally shape not
only the magnitude but also the interaction patterns of organizational capabilities. We
propose a context-contingent capability framework that recognizes:
1. Direct-effect contexts: Highly institutionalized environments where capabilities
contribute through parallel, additive pathways
2. Synergistic-effect contexts: Less regulated environments where capabilities
interact multiplicatively as predicted by traditional theories
3. Transitional contexts: Implementation stages where synergies may emerge only
after capabilities reach specific maturity thresholds
This framework provides a theoretical foundation for understanding why the
technology-creativity synergies documented in less regulated sectors [11] do not
manifest in institutionally constrained healthcare environments, thereby reconciling
apparently contradictory empirical findings across different organizational contexts.
Furthermore, the findings provide robust empirical support for a multi-pathway
model of sustainable development, in which technological and human capabilities
contribute through distinct, parallel processes rather than through interactive
mechanisms within specific institutional contexts. This theoretical perspective extends
existing resource orchestration and dynamic capabilities frameworks by demonstrating
that organizational resources may function as complementary but non-synergistic
contributors to performance outcomes under specific contextual conditions—a
possibility not adequately theorized in existing frameworks [21].

5.2 The Role of Institutional Context

The comprehensive absence of significant moderation effects across all capability
dimensions represents a theoretically significant finding that challenges dominant
assumptions in technology-creativity literature. This consistent pattern suggests that
within highly institutionalized healthcare environments characterized by strict
regulatory frameworks and formalized operational protocols, the relationship between
Al capabilities and sustainable outcomes operates independently of creative
organizational context.

Several theoretical mechanisms may explain this unexpected finding. First, the
highly regulated nature of healthcare operations likely constrains potential pathways
through which creativity can influence technological implementation. In environments
characterized by stringent regulatory frameworks, standardized clinical protocols, and
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formalized risk management imperatives, operational latitude for creative adaptation of
technological systems may be substantially restricted [5]. Institutional theory suggests
that in such highly regulated contexts, isomorphic pressures toward standardized
implementation approaches may supersede organizational idiosyncrasies in creative
culture [1].

Second, the transitional implementation stage of Al technologies in Saudi healthcare
organizations may represent a developmental phase preceding fully integrated
technology-creativity interactions. With 41.12% reporting extensive deployment but
35.20% still in the experimental stage, the sector may not have reached the maturity
level necessary for synergistic interactions among capabilities. Resource orchestration
theory suggests that synergistic capability interactions often emerge only after
technologies become deeply embedded in organizational routines and cultural
frameworks [15].

5.3 Practical Implications for Healthcare Management

For Healthcare Administrators and Organizational Leaders. Based on the
empirical evidence, healthcare executives should pursue a dual-track capability
development strategy that recognizes Al capabilities and organizational creativity as
parallel contributors to sustainable development rather than interdependent forces
requiring integrated management:

Track 1: AI Capability Portfolio Development

e Prioritize data infrastructure as the foundational capability (most substantial effect:
B =0.590), investing in data quality systems, integration platforms, and governance
frameworks before advancing other Al initiatives

e Build comprehensive capability portfolios across all five dimensions (data,
technology, technical skills, business skills, and change capacity) rather than
concentrating resources on single aspects

o Sequence investments strategically: establish robust data infrastructure — deploy
technological platforms — develop technical and business expertise —
institutionalize change management capabilities

Track 2: Organizational Creativity Cultivation

e Develop creativity initiatives independently from AI implementation programs,
recognizing their separate contribution pathways to sustainable development (§ =
0.202-0.244)

e Avoid resource diversion: maintain creativity-building investments even when Al
implementation demands increase, as these capabilities do not substitute for one
another

e Focus on sustainable creativity: align creative initiatives specifically with
continuous improvement and governance outcomes rather than solely with Al
deployment success.

For Saudi Vision 2030 Policymakers. The findings provide evidence-based guidance

for national healthcare transformation policy:
Balanced Investment Frameworks

e Allocate resources across parallel pathways: design funding mechanisms that
simultaneously support technological infrastructure modernization AND human
capability development without requiring tight integration
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e Avoid synergy assumptions in policy design: do not condition Al infrastructure
funding on demonstrated organizational creativity or vice versa, as these capabilities
contribute independently in the current healthcare institutional context

o Establish separate but complementary programs: create distinct initiatives for (1) Al
technology adoption and (2) organizational culture development, each with
independent success metrics

Regulatory and Implementation Guidance

o Standardize foundational capabilities: develop national standards for healthcare data
infrastructure and Al governance while allowing organizational autonomy in
creativity cultivation

e Recognize implementation stage realities: acknowledge that 35.20% of healthcare
organizations remain in experimental AI phases; design policies that support
capability building at various maturity levels

e Monitor parallel progress: establish national performance indicators that track both
technological capability advancement and organizational creativity development as
separate strategic objectives

Resource Allocation Priorities. Given the empirical evidence, policymakers should

weigh investments approximately as follows:

* 40-45% to data infrastructure and governance systems (highest impact capability)

e 30-35% to technical expertise development and organizational change capacity

e 20-25% to organizational creativity and a continuous improvement culture
This balanced approach maximizes sustainable development returns by recognizing

that within Saudi Arabia's highly regulated healthcare context, technological and
human capabilities advance sustainability through distinct, parallel pathways rather
than through synergistic interactions. Policy frameworks that attempt to force
integration between these pathways may prove less effective than those that support
parallel development with coordinated but independent advancement trajectories.

Critical Success Factors. Regardless of organizational level or policy scope, success

in leveraging Al for sustainable healthcare development requires:

e Rejection of false dichotomies: avoid "technology versus people" framing; both
matters substantially

o Context-appropriate expectations: recognize that healthcare's regulatory intensity
shapes how capabilities interact differently than in other sectors

e Long-term perspective: sustainable development emerges from sustained
investment across multiple capability dimensions, not from short-term focused
initiatives

e Measurement discipline: track outcomes across both sustainability dimensions
(continuous improvement and governance) to ensure balanced progress
By embracing these parallel pathways approach grounded in empirical evidence

from Saudi healthcare organizations, both administrators and policymakers can

optimize resource allocation decisions and maximize sustainable development

outcomes within the distinctive institutional context of Saudi Arabia's Vision 2030

transformation agenda.



Sustainable Development Through Discrete Pathways: Al and ... 375

5.4 Implications for Saudi Vision 2030

For policymakers guiding the implementation of Saudi Arabia's Vision 2030, the
findings provide empirically grounded guidance for strategic resource allocation
decisions. The demonstrated parallel contribution of technological and human
capabilities to sustainable development outcomes suggests that balanced investment
portfolios that address both technological infrastructure development and human
capability enhancement will yield the most significant sustainable development returns.
Policy frameworks should therefore simultaneously support technological
advancement initiatives, data governance standards, specialized capability
development programs, and cultivation of creative organizational culture as
complementary rather than competing priorities within the broader healthcare
transformation agenda. This balanced approach aligns with Vision 2030's
comprehensive modernization objectives while recognizing the distinctive
implementation pathways that characterize Saudi Arabia's institutional context [2].

6 Conclusions and Future Research Directions
6.1 Summary of Key Findings

This research provides robust empirical evidence illuminating the complex
relationships between artificial intelligence capabilities, organizational creativity, and
sustainable development outcomes within the distinctive institutional context of Saudi
Arabia's healthcare sector. The comprehensive analysis reveals that both
multidimensional Al capabilities and organizational creativity make significant
contributions to sustainable development, though through parallel rather than
synergistic pathways. This finding fundamentally challenges prevailing theoretical
assumptions about technology-creativity interactions and highlights the critical
importance of institutional context in shaping how organizational capabilities translate
into performance outcomes.

The consistent pattern of strong direct effects across all five Al capability
dimensions underscores the multifaceted nature of technological capabilities required
for sustainable healthcare development. Data Infrastructure emerged as the most
influential capability dimension, highlighting the foundational importance of robust
data management in enabling Al-driven sustainability initiatives. Organizational
Change Capacity demonstrated similar substantial effects, emphasizing the critical role
of adaptive organizational capabilities in translating technological potential into
sustainable outcomes.

6.2 Limitations and Future Research Opportunities

Several methodological and contextual limitations warrant acknowledgement, while
also highlighting promising avenues for future scholarly inquiry. First, cross-sectional
research design, while enabling a comprehensive assessment of relationship structures,
inherently constrains causal inference and precludes examination of temporal
dynamics. Future research employing longitudinal designs could significantly enhance
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understanding by tracking how these relationships evolve across different stages of Al
implementation maturity, potentially revealing developmental sequences in which
interaction effects emerge only after specific capabilities reach maturity thresholds.

Second, the empirical focus on Saudi Arabian healthcare organizations, while
providing valuable insights into this strategically important context, necessarily limits
generalizability to other sectoral and national environments. Future research should
pursue systematic comparative investigations across diverse industries and national
contexts to identify specific institutional, regulatory, and cultural factors that condition
relationships between Al capabilities, organizational creativity, and sustainable
development outcomes.

Third, the predominantly quantitative methodological approach provides limited
insight into the underlying organizational mechanisms and implementation processes
through which capabilities are translated into outcomes. Future research employing
mixed methods designs that complement quantitative findings with in-depth qualitative
exploration could substantially enhance understanding of how these capabilities operate
within complex organizational systems.

6.3 Theoretical and Practical Contributions

Despite these limitations, this study makes substantial theoretical and practical
contributions to understanding the distinctive pathways through which Al capabilities
and organizational creativity drive sustainable development in healthcare
organizations. By empirically challenging prevailing assumptions about technology-
creativity interactions and providing robust evidence from the institutional context of
Saudi healthcare, the research advances theoretical knowledge regarding contextual
contingencies in technology implementation while providing evidence-based guidance
for organizations navigating the complex terrain of technology-enabled sustainable
development.

The identification of institutional context as a boundary condition for the moderating
role of creativity suggests that sustainable development in Saudi healthcare benefits
most from balanced investments across multiple capability dimensions rather than
focused investments to enhance creative-technological synergies. This insight provides
critical guidance for healthcare leaders implementing Saudi Vision 2030's
transformation agenda, recommending balanced but separate investments across
multiple capability dimensions to maximize sustainable development outcomes within
the distinctive institutional context of Saudi Arabia's healthcare system.

As healthcare systems worldwide navigate digital transformation, this research
provides crucial evidence that sustainable development emerges not from forcing
synergies between technology and creativity but from recognizing and leveraging their
distinct contributory pathways within specific institutional contexts.

Acknowledgments
The authors express their sincere gratitude to the healthcare professionals and

administrators at the Ministry of Health of Saudi Arabia and King Faisal Specialist
Hospital & Research Centre for their invaluable cooperation in this research, which



Sustainable Development Through Discrete Pathways: Al and ... 377

investigates the relationships between artificial intelligence capabilities, organizational
creativity, and sustainable development in Saudi Arabia's healthcare sector. The author
declares no conflicts of interest regarding the publication of this paper.

References

10.

11.

12.

13.

. Ajoud, M. E. K., & Ibrahim, A. I. H. The impact of sustainability practices on healthcare

institutions: Evidence from public healthcare institutions in Saudi Arabia. European Journal
of Sustainable Development, 13(4), 379-398 (2024). https://doi.org/10.14207/ejsd.2024.
v13n4p379 ECS Development+1

Alarifi, A. M., Alshahrani, N. Z., Jokhdar, H., & Asiri, A. M. Advancing health through
Sustainable Development Goals—Saudi Arabia’s mid-journey progress and insights.
Journal of Epidemiology and Global Health, 15, 48 (2025). https://doi.org/10.1007/s44197-
025-00385-y SpringerLink

Amabile, T. M., & Pratt, M. G. The dynamic componential model of creativity and
innovation in organizations: Making progress, making meaning. Research in Organizational
Behavior, 36, 157-183 (2016). https://doi.org/10.1016/j.riob.2016.10.001 OUCI+1
Badghish, S., & Soomro, Y. A. Artificial Intelligence adoption by SMEs to achieve
sustainable business performance: Application of the Technology—Organization—
Environment framework. Sustainability, 16(5), 1864 (2024). https://doi.org/10.
3390/su16051864

Balabel, A., & Alwetaishi, M. Toward sustainable healthcare facilities: An initiative for the
development of the “Mostadam-HCF” rating system in Saudi Arabia. Sustainability, 13(12),
6742 (2021). https://doi.org/10.3390/sul3126742

Barney, J. Firm resources and sustained competitive advantage. Journal of Management,
17(1), 99-120 (1991). https://doi.org/10.1177/014920639101700108

Belhaj, F. A., & Al-Jabri, K. M. The effect of organisational creativity on health services
quality: A field study on hospitals operating in Hadhramout, Yemen. Journal of Humanities
and Administrative Sciences, 17(1), 381-398 (2020).

Brislin, R. W. (1970). Back-translation for cross-cultural research. Journal of Cross-Cultural
Psychology, 1(3), 185-216 (1970). https://doi.org/10.1177/135910457000100301
DiMaggio, P. J., & Powell, W. W. The iron cage revisited: Institutional isomorphism and
collective rationality in organisational fields. American Sociological Review, 48(2), 147—
160 (1983). https://doi.org/10.2307/2095101

Dubey, R., Gunasekaran, A., Childe, S. J., Blome, C., & Papadopoulos, T. Big data,
predictive analytics, and manufacturing performance: Integrating institutional theory,
resource-based view, and big data culture. British Journal of Management, 31(2), 341-361
(2020). https://doi.org/10.1111/1467-8551.12334

Gazi, M. A. 1., Rahman, M. K. H., Masud, A. A., Amin, M. B., Chaity, N. S., Senathirajah,
A. R. S., & Abdullah, M. AI capability and sustainable performance: Unveiling the
mediating effects of organisational creativity and green innovation with knowledge-sharing
culture as a moderator. Sustainability, 16(17), 7466 (2024).
https://doi.org/10.3390/sul6177466

Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M. A primer on partial least squares
structural equation modeling (PLS-SEM) (3rd ed.). Sage Publications (2022).
https://doi.org/10.1007/978-3-030-80519-7

Henseler, J., & Chin, W. W. A comparison of approaches for the analysis of interaction
effects between latent variables using partial least squares path modeling. Structural
Equation Modeling, 17(1), 82—109 (2010). https://doi.org/10.1080/10705510903439003



378

14.

15.

16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

H. Mousa and M. Al-Dubai

Henseler, J., Ringle, C. M., & Sarstedt, M. A new criterion for assessing discriminant
validity in variance-based structural equation modeling. Journal of the Academy of
Marketing Science, 43(1), 115-135 (2015). https://doi.org/10.1007/s11747-014-0403-8
Hermans, B. The influence of Al capabilities on employee performance through employee
engagement: Is Al a cultural threat or an opportunity? (Master’s thesis). University of
Amsterdam (2022).

Hu, L. T., & Bentler, P. M. Cutoff criteria for fit indexes in covariance structure analysis:
Conventional criteria versus new alternatives. Structural Equation Modeling, 6(1), 1-55
(1999). https://doi.org/10.1080/10705519909540118

. Jackson, G., & Deeg, R. Comparing capitalisms and taking institutional context seriously.

Journal of International Business Studies, 50(1), 4-19 (2019).
https://doi.org/10.1057/s41267-018-0190-4

Jeble, S., Dubey, R., Childe, S. J., Papadopoulos, T., & Roubaud, D. Impact of big data and
predictive analytics capability on supply chain sustainability. International Journal of
Logistics Management, 31(3), 621-645 (2020). https://doi.org/10.1108/1JLM-04-2020-
0177

Kitsios, F., & Kamariotou, M. Artificial intelligence and business strategy: A framework for
improving organisational performance. Technology in Society, 64, 101510 (2021).
https://doi.org/10.1016/j.techsoc.2020.101510

Kohli, R., & Melville, N. P. Digital innovation: A review and synthesis. Information
Systems Journal, 29(1), 200-223 (2019). https://doi.org/10.1111/isj.12277

Kuzniarska, A., Mania, K., & Jedynak, M. (Eds.). Organizing sustainable development.
Routledge (2024). https://doi.org/10.4324/9781003379409

Lacity, M. C., & Willcocks, L. P. Robotic process automation and risk mitigation: The
definitive guide. SB Publishing (2018). https://doi.org/10.1177/0268396221990778

Li, N, Yan, Y., Yang, Y., & Gu, A. Artificial intelligence capability and organisational
creativity: The role of knowledge sharing and organisational cohesion. Frontiers in
Psychology, 13, 845277 (2022). https://doi.org/10.3389/fpsyg.2022.845277

Madanaguli, A., Sjodin, D., Parida, V., & Mikalef, P. Artificial Intelligence capabilities for
circular business models: A research synthesis and future agenda. Technological Forecasting
& Social Change, 200, 123189 (2024). https://doi.org/10.1016/j.techfore.2024.123189
Medne, A., & Lapina, 1. Sustainability and continuous improvement of the organization:
Review of process-oriented performance indicators. Journal of Open Innovation:
Technology, Market, and Complexity, 5(3), 49 (2019).
https://doi.org/10.3390/joitmc5030049

Mikalef, P., & Gupta, M. Artificial intelligence capability: Conceptualization, measurement
calibration, and empirical study on its impact on organisational creativity and firm
performance. Information & Management, 58(3), 103434 (2021).
https://doi.org/10.1016/j.im.2020.103434

Wooda, A. M., Al-Obadi, S. H., Al-Saleem, N. A. 1., Taweili, A. A., & Al-Amri, A. G.
(2024). The impact of artificial intelligence applications on the digital transformation of
healthcare delivery in Riyadh, Saudi Arabia: Opportunities and challenges in alignment with
Vision 2030. Academic Journal of Research and Scientific Publishing, 5(59), 61-93 (2024).
https://doi.org/10.52132/ajrsp.e.2024.59.4

Na-Nan, K., Phanniphong, K., Niangchaem, L., & Ouppara, N. The impact of employee
engagement and corporate social responsibility on organisational sustainability: The
moderating role of organisational culture. Sustainability, 16(1), 414 (2024).
https://doi.org/10.3390/su16010414



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Sustainable Development Through Discrete Pathways: Al and ... 379

Podsakoff, P. M., MacKenzie, S. B., & Podsakoff, N. P. Sources of method bias in social
science research and recommendations on how to control it. Annual Review of Psychology,
63, 539-569 (2012). https://doi.org/10.1146/annurev-psych-120710-100452

Rahman, M. A., Victoros, E., Ernest, J., Davis, R., Shanjana, Y., & Islam, M. R. Impact of
artificial intelligence (AI) technology in the healthcare sector: A critical evaluation of both
sides. Clinical Pathology, 17, 1-5 (2024). https://doi.org/10.1177/2632010X241226887
Robinson, O. C. Sampling in interview-based qualitative research: A theoretical and
practical guide. Qualitative Research in Psychology, 11(1), 25-41 (2014).
https://doi.org/10.1080/14780887.2013.801543

Scott, W. R. Institutions and organizations: Ideas, interests, and identities (4th ed.). Sage
Publications (2013). https://doi.org/10.22439/cjas.v32i2.4764

Sirmon, D. G., Hitt, M. A., Ireland, R. D., & Gilbert, B. A. Resource orchestration to create
competitive advantage: Breadth, depth, and life cycle effects. Journal of Management, 37(5),
1390-1412 (2011). https://doi.org/10.1177/0149206310385695

Sunday, P. O., Fajimolu, O. C., & Onyemaobi, C. A. The role of organizational creativity
between artificial intelligence capability and organizational performance. Business and
Entrepreneurial Review, 23(1), 157-174 (2023). https://doi.org/10.25105/ber.v23i1.15300
Teece, D. J. Business models and dynamic capabilities. Long Range Planning, 51(1), 40—49
(2018). https://doi.org/10.1016/j.1rp.2017.06.007

Teece, D. J., Pisano, G., & Shuen, A. Dynamic capabilities and strategic management.
Strategic Management Journal, 18(7), 509-533 (1997). https://doi.org/10.1002/(SICI)1097-
0266(199708)18:7<509::AID-SMJ882>3.0.CO;2-Z

Vial, G. Understanding digital transformation: A review and a research agenda. Journal of
Strategic Information Systems, 28(2), 118-144 (2019). https://doi.org/10.1016/j.jsis.2
019.01.003

Vignini, S. Sustainable Development Goals: How do companies react? Australasian
Accounting, Business and Finance Journal, 17(3), 124-139 (2023). https://do
i.org/10.14453/aabfj.v17i3.9

Waheed, J., Jun, W., Yousaf, Z., Radulescu, M., & Hussain, H. (2021). Towards employee
creativity in the healthcare sector: Investigating the role of polychronicity, job engagement,
and functional flexibility. Healthcare, 9(7), 837 (2021). https://doi.org/
10.3390/healthcare9070837

Wamba-Taguimdje, S. L., Wamba, S. F., Kala Kamdjoug, J. R., & Tchatchouang Wanko,
C. E. Influence of artificial intelligence (AI) on firm performance: The business value of Al-
based transformation projects. Business Process Management Journal, 26(7), 1893-19224
(2020). https://doi.org/10.1108/BPMJ-02-2019-0060

Woodman, R. W., Sawyer, J. E., & Griffin, R. W. Toward a theory of organisational
creativity. Academy of Management Review, 18(2), 293-321  (1993).
https://doi.org/10.5465/amr.1993.3997517



380 H. Mousa and M. Al-Dubai

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	Sustainable Development Through Discrete Pathways: AIand Organizational Creativity in Saudi Arabia’sHealthcare Sector



