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Abstract

As digital transformation accelerates across industries, the successful implementation of
emerging technologies increasingly depends on underlying organisational culture. This study
examines the mediating role of Organisational Culture in the relationship between
Higher-Order Critical Success Factors and the successful implementation of 5G technology
(S5G) within the Abu Dhabi National Oil Company (ADNOC). A theoretical framework was
developed from existing literature, positioning OC as a mediating construct between
influential factors and 5G implementation success. The framework was empirically validated
using data from 382 ADNOC employees via a structured questionnaire. Partial Least Squares
Structural Equation Modelling (PLS-SEM) was employed in SmartPLS to assess the
measurement and structural models. The measurement model demonstrated adequate
construct reliability, convergent validity, and discriminant validity using the Fornell-Larcker
criterion and the Heterotrait-Monotrait (HTMT) ratio. The structural model indicated strong
explanatory power, with R? values of 0.580 for OC and 0.629 for S5G. Bootstrapping analysis
confirmed the significance of all hypothesised relationships. Notably, the indirect effect of
CSFs on S5G through OC was significant (p = 0.002), confirming that OC partially mediates
this relationship. Predictive relevance was supported by Q? values exceeding threshold levels,
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based on blindfolding procedures using Cross-Validated Communality (CCVC) and
Cross-Validated Redundancy (CCVR). The validated framework provides practical guidance
for decision-makers at ADNOC and similar organisations, enabling them to diagnose internal
cultural readiness, align leadership strategies, and prioritise high-impact success factors for
effective 5G integration across supply chain operations. These findings underscore the critical
role of organisational culture in enabling digital transformation and offer strategic insights for
large-scale enterprise technology adoption.
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1. Introduction

The implementation of fifth-generation (5G) technology represents a significant milestone in
digital transformation across industries, enabling ultra-fast connectivity, low latency, and
real-time data exchange. Numerous studies have investigated the technological achievements
and performance benefits of 5G. For instance, Dangi et al. (2021) highlight high-speed,
ubiquitous internet capabilities powered by innovations such as beamforming and massive
MIMO. Patil et al. (2012) explore the evolution of 5G beyond 4G, focusing on
standardisation and technological challenges. Similarly, Adebusola et al. (2020) examine the
progression of wireless communication, underscoring enhancements in speed, capacity, and
latency, while Gohil et al. (2013) emphasise the integration of multiple wireless technologies
for consumer-centric outcomes. Shukurillaevich et al. (2019) further discuss the transition
from 1G to 4G and recent research advances in 5G, and Pierucci (2015) investigates Quality
of Experience (QoE) optimisation through neural network techniques. In the context of smart
cities, El-Shorbagy (2021) highlights 5G’s potential to improve urban design and
connectivity.

While the technological enablers of 5G are well-documented, successful implementation
extends beyond infrastructure, it is also shaped by the internal dynamics of adopting
organisations. Organisational culture plays a mediating role in how advanced technologies
like 5G are perceived, adopted, and embedded into daily operations. Walter (2021) notes that
flexible, agile cultures are more receptive to digital transformation, and Shen (2019)
emphasises the role of visionary leadership in supporting such transitions. A culture that
fosters continuous learning, open communication, collaboration, and adaptability accelerates
innovation and enhances organisational readiness. Javaid et al. (2024) argue that
forward-thinking leadership and customer-centric practices are essential to effective 5G
adoption.

From a functional perspective, 5G offers immense benefits, including high-speed
connectivity for real-time data applications such as predictive maintenance, smart sensors,
and automated systems (Oughton & Frias, 2018). Enhanced network efficiency also
contributes to service reliability and congestion management, even in remote and
high-demand environments (Prasad, Hossain, & Bhargava, 2017). Khan et al. (2019)
illustrate how 5G supports critical services in emergency response, utilities, and logistics,
while Ahmad et al. (2024) highlight its broader contribution to economic growth and job
creation.

Despite these benefits, several barriers to implementation remain. Technical challenges such
as mmWave spectrum utilisation, infrastructure limitations, and policy constraints are
well-documented (Taheribakhsh et al., 2020). Moreover, Perakovi¢ et al. (2020) recommend
aligning 5G implementation with Industry 4.0 principles to enhance automation and
ecosystem collaboration. Ionescu et al. (2021) emphasise the importance of economic
preparedness in adopting 5G, while Rao and Prasad (2018) stress its relevance to urban
infrastructure and IoT development. Sah, Bindle, and Gulati (2022) focus on performance
dimensions such as ultra-reliable low latency communication (URLLC), massive
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machine-type communications (mMTC), and enhanced mobile broadband (eMBB). In
addition, Marabissi et al. (2018) provide empirical insights into the socio-economic impacts
of 5G from smart city field trials.

The oil and gas sector, particularly companies like the Abu Dhabi National Oil Company
(ADNOC), faces unique challenges in adopting 5G. Studies have shown that supply chains in
this sector are vulnerable to disruptions due to regulatory complexity, fluctuating market
dynamics, and logistical inefficiencies. Al-Jadir (2021) highlights 5G’s role in enhancing
upstream and downstream processes through real-time data, predictive maintenance, and
automation. Dolgui and Ivanov (2022) point out that 5G supports supply chain resilience by
improving visibility, scenario planning, and control mechanisms. Ericsson (2023) further
notes that robust data management and sustainable practices made possible by 5G help
reduce carbon footprints and improve compliance with safety standards.

Specific to ADNOC, studies reveal persistent issues in procurement processes, stakeholder
coordination, and technology adoption. AlQubaisi, Emran, and Sam (2022) identify
bottlenecks such as supply delays, inefficient workers, and outdated procurement methods.
Mohamed (2023) notes a lack of supply chain visibility, limited stakeholder engagement, and
resistance to technological change. Addressing these barriers requires not only advanced
infrastructure but also a strong organisational culture that values innovation, collaboration,
and continuous improvement.

Despite extensive literature on 5G enablers and technical implementation, there remains a
gap in understanding how organisational culture mediates the relationship between
implementation factors and 5G success particularly in complex, resource-intensive
environments like ADNOC. This study aims to fill that gap by investigating the mediating
role of organisational culture in the adoption of 5G technologies within ADNOC’s supply
chain. By establishing a framework, the study seeks to explain how organisational culture
mediates the relationship between key influential factors and the successful implementation
of 5G technology.

2. Literature Review

This section presents a review of existing literature pertinent to the study titled Organisational
Culture as a Mediator of 5G Implementation Success at Abu Dhabi National Oil Company
(ADNOC). The review is organized around three thematic areas: (1) influential factors
affecting the implementation of 5G technology, (2) key attributes that define successful 5G
deployment, and (3) the mediating role of organisational culture in facilitating 5G adoption.
Together, these themes form the conceptual foundation for examining how internal
organisational dynamics and external operational factors collectively influence the
effectiveness of 5G implementation within a complex, innovation-led organisation such as
ADNOC.

2.1 Influential Factors (Enablers) on Successful 5G I mplementation

The implementation of 5G in supply chain management is shaped by a multi-dimensional set
of influential factors encompassing technological, economic, operational, organizational, and
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regulatory domains. These factors operate synergistically rather than independently,
collectively determining the extent to which 5G applications can be successfully planned,
deployed, and sustained in increasingly complex logistics environments.

Technological readiness is foundational, with critical enablers including spectrum availability,
infrastructure development, system integration, and network compatibility. Adequate and
regulated radio frequency spectrum—particularly in mid-band and millimeter-wave
ranges—ensures reliable, high-speed communication and broad device connectivity
(Gavrilovska et al., 2016; Banda et al., 2022). However, many supply chains are still
underpinned by fragmented or legacy IT systems, which necessitates the development of
middleware and standardized protocols for seamless integration (Shah et al., 2020; Mustafa et
al., 2015). Supporting infrastructure such as dense small cell deployments, edge computing,
and data centers further enables real-time analytics and ultra-reliable low-latency
communications (Gundall et al., 2018; Iannacci & Poor, 2022). Effective data management
systems, equipped with Al and machine learning capabilities, are essential to analyze the
large volumes of real-time data generated, enhancing visibility and forecasting across the
supply chain (Neway, 2024; Otlyvanska et al., 2023).

From an economic perspective, the financial burden of 5G deployment remains a significant
barrier, especially considering costs related to spectrum acquisition, infrastructure upgrades,
and rural deployment (Lee & Yu, 2022; PEDRON & MAFFEZZOLI, 2018). Ensuring a
positive return on investment is critical for stakeholders, particularly in developing contexts
where investment risk is higher (Olofsgdrd & Goransson, 2022). To mitigate this,
government-led incentives, infrastructure-sharing models, and flexible service pricing
tailored to industry-specific applications have been proposed (Jassim et al., 2024; Borgaonkar
& Jaatun, 2019).

Operational factors include workforce preparedness, supply chain reconfiguration, and
organizational readiness. A skilled workforce is essential for managing 5G-enabled tools and
processes, requiring continuous training in loT, Al, and cybersecurity domains (Gundall et al.,
2018; Mustafa et al.,, 2015). Simultaneously, the restructuring of logistics workflows is
necessary to leverage 5G’s capabilities in real-time automation, adaptive logistics, and
predictive analytics (Neway, 2024). Security concerns must also be addressed, as 5G
networks expand the cyberattack surface. Multi-layered security measures ranging from
zero-trust frameworks to EDR solutions are essential to protect sensitive supply chain data
and foster trust in digital infrastructure (Borgaonkar & Jaatun, 2019; Iannacci & Poor, 2022).

Organizational culture plays a mediating role in how 5G technologies are perceived and
adopted internally. Cultures that emphasize innovation, adaptability, and open communication
are more likely to succeed in deploying advanced technologies (Otlyvanska et al., 2023).
Conversely, rigid or siloed cultures may resist technological change, hindering adoption and
effectiveness. Leadership engagement, employee empowerment, and transparent
communication are crucial for creating a supportive environment for 5G transformation
(Neway, 2024).

Finally, the regulatory environment serves as a macro-level enabler or constraint. Successful
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5G deployment depends on coherent policies governing spectrum allocation, data privacy,
cybersecurity, and network neutrality (Basaure & Finley, 2019; Lee & Yu, 2022). Regulatory
clarity reduces legal uncertainties for suppliers and investors. Additionally, cross-sector
collaboration involving regulators, industry stakeholders, and academia can promote
standardization and align national priorities with global innovation trends (Pateromichelakis
et al., 2018; Shah et al., 2020; PEDRON & MAFFEZZOLI, 2018).

2.2 Successful Attributes of 5G Implementation

There are various attributes that represent successful 5G implementation in the supply chain
of the oil and gas industry. First, improved connectivity and speed: the successful rollout of
5G networks has transformed connectivity by providing unprecedented speeds and ultra-low
latency. This innovation enables high-demand applications like real-time data monitoring,
predictive maintenance, and IoT device management, resulting in enhanced operational
efficiency and new commercial opportunities (Gavrilovska et al., 2016; Mustafa et al., 2015;
Gundall et al., 2018).

Second, improved network efficiency: 5G networks have demonstrated greater efficiency in
managing data traffic and network resources. This has led to more reliable and consistent
service, reducing congestion and enhancing overall network performance, even in remote and
densely populated oil and gas operation sites (Pateromichelakis et al., 2018; Shah et al., 2020;
Banda et al., 2022).

Third, enhanced emergency response, transportation, and utilities: 5G has significantly
improved these areas within the supply chain. High-speed connectivity and real-time data
exchange have enhanced safety measures, enabled smarter infrastructure management, and
streamlined the delivery of critical services such as remote monitoring and automated
logistics (Otlyvanska et al., 2023; Borgaonkar & Jaatun, 2019; Iannacci & Poor, 2022).

Finally, the deployment of 5G technology has encouraged innovation and economic growth
within the oil and gas industry by creating new markets and job opportunities. Advancements
in connectivity, data processing, and analytics have opened avenues for technological
innovations and more efficient supply chain processes (Neway, 2024; Lee & Yu, 2022;
Olofsgérd & Goransson, 2022).

2.3 Organisational Culture for Successful 5G implementation

Assessing ADNOC’s readiness to adopt 5G technology requires an in-depth understanding of
several interrelated organizational dimensions, primarily centered on organizational culture,
leadership, technical capabilities, and ICT infrastructure. Organisational culture—comprising
the shared values, beliefs, attitudes, systems, and norms within an institution—fundamentally
shapes employee behaviour, innovation potential, and adaptability to technological change
(Otlyvanska et al., 2023; CEO Weekly, 2024). Culture manifests in various forms, clan,
adhocracy, market, and hierarchy where each influencing the organization’s readiness for
transformation. In the context of knowledge-driven environments like ADNOC,
organisational culture is driven by principles of competence, commitment, contribution, and
character, alongside six pillars: leadership, values, empowerment, development, growth, and
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communication (Neway, 2024).

Leadership support is a vital catalyst for cultivating a culture that embraces innovation and
technological adoption. Evidence from both public and private sectors, including logistics
and transport industries, underscores that servant leadership and transformational leadership
styles contribute positively to organisational commitment and cultural maturity, both of
which are necessary for seamless 5G integration (Shah et al., 2020; Lee & Yu, 2022;
Otlyvanska et al., 2023). A well-aligned leadership vision helps bridge resistance to change,
builds trust among employees, and promotes collaborative decision-making
processes—conditions critical for 5G implementation success.

The influence of organizational culture extends to the ability to harness 5G capabilities in
areas such as remote working, real-time data processing, intelligent automation, and
high-quality virtual collaboration. Cultures that support decentralization, trust, and remote
work arrangements are more likely to benefit from enhanced connectivity, improved
employee satisfaction, and productivity (Olofsgird & Goransson, 2022; Borgaonkar & Jaatun,
2019). Furthermore, fostering a digital innovation mindset enables ADNOC to leverage 5G
for business agility and improved supply chain visibility (Neway, 2024; Iannacci & Poor,
2022). Studies also suggest that the failure to align culture with technological innovation can
lead to slow adoption and suboptimal outcomes (PEDRON & MAFFEZZOLI, 2018;
Pateromichelakis et al., 2018). Therefore, a culture that embraces flexibility, learning, and
customer centricity is essential to maximize the transformative potential of 5G. Agile
organizational structures, effective project management, and inclusive stakeholder
engagement are equally critical to support change and mitigate barriers during deployment.
Ultimately, the success of 5G implementation in ADNOC hinges not only on technical
infrastructure but also on an innovation-oriented culture empowered by strategic leadership,
knowledge sharing, and continuous improvement (Gavrilovska et al., 2016; Gundall et al.,
2018).

3. Establishing Theoretical Framework

A well-defined theoretical framework provides the foundation for research by bridging
identified knowledge gaps with methodological direction (Zuber-Skerritt, Fletcher, Kearney
2015). This study constructs its framework to explore how organisational culture mediates the
relationship between influential factors and the successful implementation of 5G technology
within the Abu Dhabi National Oil Company (ADNOC). The framework is grounded in
established theoretical perspectives namely, causal relationship theory and mediator theory
that collectively articulate both direct and indirect pathways of influence.

Causal relationship theory posits that independent variables such as technological readiness,
operational capabilities, economic viability, regulatory policies, and industry-specific
dynamics can exert a direct influence on implementation outcomes (Peyrot, 1996; Mustafa et
al., 2015; Gundall et al., 2018). In the context of 5G integration, these influential factors
serve as enablers or constraints that shape deployment effectiveness and strategic alignment
within supply chain operations (Banda et al., 2022; Gavrilovska et al., 2016).
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However, mediator theory offers a more nuanced understanding by introducing a third
variable, organisational culture that modifies the strength and direction of these causal
relationships (Pardo & Roman, 2013). Organisational culture encompasses the shared values,
norms, and behavioural expectations that guide internal responses to technological change. A
culture that fosters innovation, continuous learning, and adaptability can enhance the
organisation’s ability to translate enabling conditions into successful 5G outcomes (Neway,
2024; Otlyvanska et al., 2023).

Incorporating organisational culture as a mediating variable, the framework facilitates both
theoretical and practical insights. It not only clarifies the mechanisms through which
influential factors exert their effects but also informs the development of targeted
interventions that can optimise technological transformation (Lee & Yu, 2022; Olofsgard &
Goransson, 2022). Thus, the proposed framework provides a comprehensive lens through
which to understand the interplay between organisational dynamics and technological
advancement in the UAE oil and gas sector.
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r Mediator

Technological Factors

Operational Factors |«

. |
"\\ Vs ~
f . Direct Successful
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Figure 1. Theoretical Framework

As presented in Figure 1, the theoretical framework illustrates these relationships within
ADNOC’s organisational supply chain. It groups the independent variables into five
lower-order constructs including technological, operational, economic, policy and regulatory,
and industry-specific factors. These are collectively referred to as a higher-order construct
representing successful influential factors. These factors influence 5G implementation
success in two ways directly through their immediate impact and indirectly through the
mediating role of organisational culture.

This model highlights that achieving successful 5G integration is not solely reliant on
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structural or external readiness but also significantly dependent on internal cultural dynamics.
Organisational values, norms and practices can either enable or hinder technology adoption,
making culture a central factor in realising the full potential of 5G innovations within the
ADNOC context.

4. Modelling of Theoretical Framework

Before initiating the modelling process, data were collected through a structured
questionnaire developed based on items derived from the conceptual framework. The
instrument utilised a five-point Likert scale to assess respondents’ levels of agreement with
various statements representing the study constructs. The target population comprised
employees of the Abu Dhabi National Oil Company (ADNOC) involved in the
implementation of 5G applications, with an estimated total workforce of approximately
10,000, according to the Department of Human Resources. A sample of 382 participants was
selected using a convenience non-probability sampling method, chosen for its practicality in
accessing respondents who were available and willing to participate. The collected data were
subsequently analysed using SmartPLS software to validate the proposed conceptual
framework.

Following data collection, the modelling process was conducted using the SmartPLS software,
which is well-suited for analysing complex structural equation models, especially with
smaller sample sizes and non-normal data distributions. The analysis proceeded in two main
stages: the assessment of the measurement model and the structural model.

4.1 Measurement Model Evaluation

The measurement model evaluation was conducted using the PLS Algorithm in SmartPLS to
assess the psychometric properties of the constructs included in the study. This evaluation
focuses on two primary dimensions: construct reliability and validity and discriminant
validity. Construct reliability and validity examine whether the indicators consistently and
accurately measure the latent constructs. This includes assessing internal consistency (using
Cronbach’s alpha and composite reliability) and convergent validity (using Average Variance
Extracted, or AVE). Discriminant validity, on the other hand, determines the extent to which a
construct is truly distinct from other constructs in the model, ensuring that there is no
significant overlap among theoretically different concepts.

The measurement model demonstrated acceptable levels for all key metrics, affirming the
robustness of the instrument used. Detailed results of the reliability, convergent validity, and
discriminant validity are presented in the subsequent sections. A graphical representation of
the full measurement model is illustrated in Figure 2, which visualizes the relationships
between latent constructs and their observed indicators.
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Figure 2. Model after conducting PLS Algorithm

4.1.1 Construct Reliability and Validity

Construct reliability and validity were evaluated following the execution of the PLS
Algorithm in SmartPLS. Two key measures were used: composite reliability (CR) to assess
internal consistency and Average Variance Extracted (AVE) to determine convergent validity.
The results, as summarized in Table 1, indicate that all constructs exceeded the recommended
threshold values for both CR and AVE, thus meeting established psychometric standards
(Hair et al., 2017; Memon et al., 2021).

All constructs achieved Cronbach’s alpha values ranging from 0.836 to 0.953, well above the
minimum threshold of 0.70, indicating strong internal consistency and reliability of the
measurement items (Hair et al., 2019). In terms of convergent validity, the AVE values for all
constructs were greater than the required minimum of 0.50. This suggests that the constructs
captured a substantial portion of the variance from their observed indicators (Sarstedt et al.,
2020). Specifically, AVE values ranged from 0.530 for the higher-order construct Influential
Factors (HOC-IF) to 0.727 for the lower-order construct Technology Factors (LOC-TECH).

Table 1. Results of Construct Reliability and validity

Constructs Cronbach's alpha Average variance extracted (AVE)
HOC-IF 0.953 0.530
LOC-ECON 0.841 0.678
LOC-INDU 0.873 0.724
LOC-OPER 0.836 0.672
LOC-POLI 0.839 0.675
LOC-TECH 0.875 0.727
oC 0.881 0.680
S5G 0.898 0.709
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Overall, the findings confirm that the measurement model demonstrates high levels of
reliability and convergent validity, ensuring that the latent constructs are measured accurately
and consistently. This strengthens the foundation for subsequent structural model evaluation
and hypothesis testing.

4.1.2 Discriminant Validity

Discriminant validity was evaluated using two widely recommended approaches: the
Heterotrait-Monotrait (HTMT) ratio and the Fornell-Larcker criterion, both applied following
the execution of the PLS Algorithm in SmartPLS (Henseler, Ringle, & Sarstedt, 2015; Hair et
al., 2017). These techniques ensure that each construct in the model is empirically distinct
from the others, which is essential for validating the structural relationships.

Table 2. Heterotrait-Monotrait (HTMT) ratio

HOC-IF LOC-ECON LOC-INDU LOC-OPER LOC-POLI LOC-TECH OC S5G

HOC-IF
LOC-ECON 0.894
LOC-INDU  0.835 0.789

LOC-OPER 0.899 0.859 0.848

LOC-POLI  0.879 0.773 0.785 0.723

LOC-TECH 0.896 0.878 0.736 0.841 0.717

ocC 0.830 0.728 0.800 0.769 0.803 0.732

S5G 0.829 0.751 0.898 0.779 0.729 0.663 0.792

Table 2 displays the HTMT values for all constructs. Most values fall below the conservative
threshold of 0.90, thereby confirming sufficient discriminant validity across constructs. A few
values approach the threshold for example, the relationships between HOC-IF and
LOC-ECON (0.894), HOC-IF and LOC-OPER (0.899), and S5G and LOC-INDU (0.898).
These elevated values are justifiable given the conceptual proximity between the higher-order
construct (HOC-IF) and its associated lower-order components (LOCs). Despite their
closeness, all values remain within the acceptable range, affirming that each construct
maintains distinct measurement properties (Memon et al., 2021; Sarstedt et al., 2020).

In line with best practices for higher-order construct modelling, only the higher-order
construct (HOC-IF) and its external relations with Organisational Culture (OC) and
Successful 5G Implementation (S5G) were retained for the Fornell-Larcker analysis (Hair et
al., 2019). Table 3 confirms that the square roots of AVE values for all three constructs
exceed their respective inter-construct correlations, thereby satisfying the Fornell-Larcker
criterion.
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Table 3. Fornell-Larcker criterion

HOC-IF oC S5G
HOC-IF 0.762
ocC 0.728 0.824
S5G 0.772 0.706 0.842

Despite a moderately high correlation between HOC-IF and S5G (0.772), the diagonal AVE
values are consistently higher than oft-diagonal correlations, confirming discriminant validity
between all constructs. These findings reinforce the construct validity of the measurement
model and support the empirical distinction between dimensions, particularly between the
formative second-order construct (HOC-IF) and the endogenous outcome variables (OC and
S5@G) (Zeng et al., 2021; Aburumman et al., 2022).

4.2 Sructural Model Evaluation

The structural model was evaluated using three core procedures within the SmartPLS
environment: (1) the PLS Algorithm, which examines the model’s explanatory power through
R? and f* values; (2) the bootstrapping procedure, which tests the statistical significance of
hypothesised paths via t-values and p-values; and (3) the blindfolding procedure, which
assesses the model’s predictive relevance using Q2 values. These techniques collectively
provide a comprehensive evaluation of the model's structural validity. The PLS Algorithm
identifies how well the exogenous constructs explain the variance in the endogenous
constructs (Hair et al., 2019). Bootstrapping offers robust estimates for hypothesis testing by
generating empirical confidence intervals through resampling (Sarstedt et al., 2020).
Blindfolding assesses the model’s predictive capability, ensuring that it not only explains
relationships but can also reliably predict future outcomes (Aburumman et al., 2022; Memon
et al., 2021). These procedures confirm the strength, reliability, and predictive utility of the
hypothesised structural relationships, thereby reinforcing the robustness and empirical
soundness of the proposed research framework.

4.2.1 Explanatory Power

The explanatory power of the structural model was evaluated using two primary metrics: the
coefficient of determination (R?*) and the effect size (f?), both derived using the PLS
Algorithm in SmartPLS. These indicators provide insights into the model’s capability to
explain and predict variance in the dependent constructs (Hair et al., 2019; Sarstedt et al.,
2020).

The coefficient of determination (R?) reflects the proportion of variance in each endogenous
construct that can be attributed to its associated exogenous variables. According to
established benchmarks, R? values of 0.25, 0.50, and 0.75 are interpreted as indicating weak,
moderate, and substantial explanatory power, respectively (Hair Jr. et al., 2017; Memon et al.,
2021). As presented in Table 4, the R? value for Organisational Culture (OC), the mediating
construct, is 0.580, demonstrating a moderate level of explanatory strength. The dependent
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construct, Successful 5G Implementation (S5G), has an R? value of 0.629, which also
indicates a moderately strong explanation of variance. These results confirm that the model
offers acceptable explanatory capacity for both outcome variables.

Table 4. R-square values of the model

Endogenous constructs R-square
Mediator - OC 0.580
Dependent variable - S5G 0.629

In addition to R?, the model’s explanatory utility was further evaluated using the effect size
(f?), which assesses the contribution of each exogenous construct to the R? value of a specific
endogenous variable. The f* metric is calculated by observing the change in R*> when an
individual predictor is included versus when it is excluded from the model (Cohen, 1988).
Threshold values of 0.02, 0.15, and 0.35 are commonly used to classify small, medium, and
large eftects, respectively (Hair et al., 2019; Aburumman et al., 2022).

Table 5 illustrates the f* values for each hypothesized path in the model. The effect size of
HOC-IF (Higher-Order Construct of Influential Factors) on Organisational Culture (OC) is
exceptionally strong, with an f* value of 1.381, which far exceeds the benchmark for a large
effect. Similarly, HOC-IF — S5G demonstrates a large effect (f* = 0.352), whereas the effect
of OC — S5G is smaller, with an {2 value of 0.090. These findings suggest that HOC-IF is the
most dominant predictor within the structural model, exerting a substantial influence on both
OC and S5G, while OC contributes more modestly to the implementation success of 5G
technologies.

Table 5. f-square values of the model

f-square
HOC-IF -> OC 1.381
HOC-IF -> S5G 0.352
OC > S5G 0.090

Overall, the R? and f* analyses collectively reinforce the model’s explanatory robustness and
the significant role of influential factors in driving both organizational culture and the
successful implementation of 5G technologies in the targeted environment.

4.2.2 Hypothesis Testing

Following the validation of the measurement model, the structural model was evaluated to
test the hypothesised relationships among the constructs. This was performed using the
bootstrapping procedure with 5,000 resamples in SmartPLS, a method recommended for
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assessing the statistical significance of path coefficients in variance-based structural equation
modelling (Hair et al., 2019; Sarstedt et al., 2020). The analysis yielded path coefficients
along with associated t-values and p-values, which were used to determine the strength,
direction, and statistical relevance of each hypothesised relationship (Henseler et al., 2015;
Cohen, 1988).

Bootstrapping in PLS-SEM is widely recognized for its robustness in testing mediation and
moderation effects, as well as for evaluating both direct and indirect relationships in complex
models (Memon et al., 2021; Aburumman et al., 2022). By resampling the data repeatedly,
the procedure enhances the accuracy of standard error estimations, thus improving the
reliability of hypothesis testing results. This step was essential in establishing the validity of
the proposed structural relationships within the model framework as Figure 3.
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Figure 3. The model after bootstrapping procedure

The results of hypothesis testing from the bootstrapping procedure are presented in Table 6
for direct relationships and Table 6 for indirect relationships.

Table 6. Results of direct relationship

Direct relationship Path strength T statistics P values
HOC-IF -> OC 0.762 17.117 0.000
HOC-IF -> S5G 0.558 6.801 0.000
OC ->S85G 0.282 3.238 0.001

Table 6 presents the direct effects assessed through the bootstrapping procedure in SmartPLS.
The path from HOC-IF (Higher-Order Influential Factors) to Organizational Culture (OC)
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yielded a path coefficient of 0.762 with a t-value of 17.117 and p-value < 0.001, indicating a
strong and statistically significant relationship. This suggests that the collective influence of

A\\ M ac rot h i n k International Journal of Social Science Research

technological, economic, operational, political, and industrial factors significantly shapes the
internal culture of organizations during 5G implementation initiatives. Similarly, HOC-IF
also demonstrated a significant and positive direct effect on Successful 5G Implementation
(S5G) with a path coefficient of 0.558, a t-value of 6.801, and p-value < 0.001. This affirms
that foundational infrastructural and contextual enablers directly influence the execution of
5G-related initiatives.

Finally, Organizational Culture (OC) was found to positively impact S5G (path coefficient =
0.282, t =3.238, p = 0.001), supporting the hypothesis that internal cultural dynamics such as
leadership, communication, and adaptability play a vital role in ensuring the success of
advanced technological implementations. These relationships reinforce findings from past
literature that highlight how external readiness factors must be internally supported by a
conducive organizational environment for digital transformation efforts to succeed (Hair et al.,
2019; Sarstedt et al., 2020; Zeng et al., 2021; Aburumman et al., 2022). The strength and
significance of these paths indicate a well-specified model with practical implications for
strategic 5G deployment planning in public and private sector organizations.

Table 7. Results of indirect relationship

Indirect relationship Original sample (O) T statistics (O/STDEV|) P values
HOC-IF -> OC -> S5G 0.214 3.066 0.002

As shown in Table 7, the indirect relationship between HOC-IF (Higher-Order Influential
Factors) and Successful 5G Implementation (S5G), mediated by Organizational Culture (OC),
was found to be statistically significant. The indirect effect has an original sample estimate of
0.214, a t-value of 3.066, and a p-value of 0.002, indicating that the mediation effect is both
positive and significant at the 0.01 level. This result confirms that organizational culture acts
as a partial mediator in the relationship between contextual enablers (technological, economic,
operational, political, and industrial) and the successful implementation of 5G. It supports the
notion that even when the external conditions are favorable, the presence of a strong and
adaptive organizational culture is essential to fully realize the benefits of complex
technological rollouts like 5G (Hair et al., 2019; Sarstedt et al., 2020; Aburumman et al.,
2022).

The mediation path further aligns with previous empirical work emphasizing the importance
of internal cultural readiness in mediating the success of strategic digital transformations
(Zeng et al., 2021; Memon et al., 2021). Thus, for organizations to optimize the impact of
influential external factors, they must cultivate values, leadership, communication, and
adaptability conducive to innovation and technology absorption.
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4.2.3 Predictive Relevance
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Predictive relevance (Q?) is assessed using the blindfolding procedure available in SmartPLS,
a method designed to evaluate the model’s capacity to accurately predict observed data points
(Hair et al., 2019). Two forms of predictive relevance were employed: Cross-Validated
Communality (CCVC) and Cross-Validated Redundancy (CCVR). CCVC determines how
effectively the indicators of each construct can be predicted by their associated latent variable,
while CCVR expands this scope by evaluating the structural model’s ability to predict each
construct’s indicators, incorporating the effects of exogenous variables (Sarstedt et al., 2020;
Aburumman et al., 2022). Figure 4 demonstrate the model after blindfolding procedure.
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Figure 4. After Blindfolding procedure

The Cross-Validated Redundancy (CCVR) and Cross-Validated Communality (CCVC) values
are extracted after the blindfolding procedure as in Tables 8 and 9.

Table 8. CCVR results

SSO SSE Q? (=1-SSE/SS0O)
HOC-IF 7960.000 3793.145 0.523
LOC-ECON 1592.000 1592.000 0.000
LOC-INDU 1592.000 1592.000 0.000
LOC-OPER 1592.000 1592.000 0.000
LOC-POLI 1592.000 1592.000 0.000
LOC-TECH 1592.000 1592.000 0.000
oC 1990.000 1229.102 0.382
S$5G 1990.000 1120.626 0.437
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Table 8 presents the Cross-Validated Redundancy (Q?) values, obtained through the
blindfolding procedure in SmartPLS, which is commonly used to evaluate the predictive
relevance of structural models (Hair et al., 2019; Sarstedt et al., 2020). The Q?* value is
calculated using the formula Q* = 1 - (SSE/SSO), where SSO denotes the sum of squared
observations and SSE represents the sum of squared prediction errors (Aburumman et al.,
2022).

A\ M ac rot h i n k International Journal of Social Science Research

The Q? values for HOC-IF (0.523), OC (0.382), and S5G (0.437) are all above zero, which
aligns with the criterion that Q? values greater than zero indicate meaningful predictive
relevance for endogenous constructs (Hair et al., 2017; Memon et al., 2021). Conversely, the
lower-order constructs, LOC-ECON, LOC-INDU, LOC-OPER, LOC-POLI, and LOC-TECH,
show Q? values of 0.000. This outcome is anticipated, as these constructs serve as formative
components of the higher-order construct HOC-IF and are not modelled as dependent
variables (Henseler et al., 2015). These findings confirm that the model possesses adequate

predictive capability for its main outcome variables, consistent with best practices in
PLS-SEM analysis (Zeng et al., 2021; Cohen, 1988).

Table 9. CCVC results

SSO SSE Q? (=1-SSE/SSO)
HOC-IF 7960.000 4163.977 0.477
LOC-ECON 1592.000 863.271 0.458
LOC-INDU 1592.000 752.840 0.527
LOC-OPER 1592.000 879.891 0.447
LOC-POLI 1592.000 873.250 0.451
LOC-TECH 1592.000 738.564 0.536
oC 1990.000 971.930 0.512
S5G 1990.000 881.622 0.557

Table 9 presents the results of the Cross-Validated Communality (Q?) values, which assess
the predictive relevance of the measurement model using the blindfolding technique in
SmartPLS (Hair et al., 2019; Memon et al., 2021). The Q? values are derived using the
standard formula Q> = 1 — (SSE / SSO), where SSO represents the sum of squared
observations and SSE denotes the sum of squared prediction errors (Aburumman et al., 2022;
Sarstedt et al., 2020).

All constructs reported Q? values significantly greater than zero, affirming that the model
exhibits acceptable predictive relevance across both higher-order and lower-order constructs
(Hair et al., 2017; Henseler et al., 2015). Among the results, S5G recorded the highest
predictive relevance with a Q? value of 0.557, followed closely by LOC-TECH (0.536) and
LOC-INDU (0.527). The higher-order construct HOC-IF also demonstrated strong predictive
capability with a Q? of 0.477, while OC achieved a value of 0.512, further validating the
predictive quality of the model. These findings indicate that the model is not only
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theoretically sound but also practically capable of predicting observed data patterns

effectively, reinforcing its robustness and measurement reliability (Zeng et al., 2021; Cohen,
1988).

5. Conclusion

This study investigated the role of Organisational Culture (OC) as a mediator in the
relationship between higher-order implementation factors (HOC-IF) and the success of 5G
technology adoption (S5G) at the Abu Dhabi National Oil Company (ADNOC). The
structural model was developed and tested using Partial Least Squares Structural Equation
Modelling (PLS-SEM) in SmartPLS based on data collected from relevant organisational
stakeholders. The measurement model evaluation confirmed that all constructs demonstrated
satisfactory construct reliability and validity, with Cronbach’s alpha, composite reliability
(CR), and average variance extracted (AVE) values exceeding recommended thresholds.
Discriminant validity was also established through both the Fornell-Larcker criterion and the
Heterotrait-Monotrait (HTMT) ratio, ensuring that all constructs in the model are empirically
distinct.

In the structural model, the results indicated strong explanatory power, with R? values of
0.580 for OC and 0.629 for S5G, suggesting that the model accounts for a substantial
proportion of variance in these constructs. Hypothesis testing using the bootstrapping
procedure with 5,000 resamples confirmed that all direct and indirect paths were statistically
significant. Notably, the indirect path HOC-IF — OC — S5G was significant, with a t-value
of 3.066 and p-value of 0.002, indicating that OC partially mediates the relationship between
HOC-IF and S5G. Moreover, the model demonstrated strong predictive relevance, as
evidenced by positive Q? values from blindfolding analysis in both Cross-Validated
Redundancy (CCVR) and Cross-Validated Communality (CCVC) assessments. Constructs
such as HOC-IF, OC, and S5G all showed Q? values above the threshold, reinforcing the
model’s predictive capability.

The findings emphasize the critical role of organisational culture in facilitating successful 5G
implementation. The validated model provides both theoretical and practical insights,
suggesting that enhancing internal cultural factors can significantly improve the effectiveness
of technology integration efforts in large, innovation-driven organisations like ADNOC.
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