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Bandar Mohammed AlKhaldi (Jordan), Azzam Abou-Moghli (Jordan)

STRATEGIC ALIGNMENT
AS A MEDIATOR BETWEEN
DIGITAL TRANSFORMATION

AND INNOVATION MANAGEMENT

IN SAUDI RENEWABLE ENERGY
COMPANIES

Abstract

This paper examines the impact of digital transformation on innovation management
and strategic alignment as a mediator within Saudi Arabian renewable energy compa-
nies. A quantitative cross-sectional research design was employed with a convenience
sample of 371 lower-, middle-, and senior-level managers. These respondents were in-
volved in the implementation of digital transformation, innovation management pro-
cesses, and organizational strategic planning within 45 officially licensed renewable
energy companies. SmartPLS 4 (PLS-SEM) was chosen to assess the measurement and
structural model. Findings demonstrate that digital transformation has a significant
positive impact on innovation management ( = 0.348, p < 0.001), with varying effects
across subdimensions of technological innovation (p = 0.165, p < 0.001), innovative
organizational structure ( = 0.160, p < 0.001), and innovation strategy ( = 0.139,
p < 0.001). Strategic alignment is significantly influenced by digital transformation
(B=0.300, p < 0.001), subsequently contributing to innovation management (f = 0.290,
p < 0.001). Notably, strategic alignment partially mediates the digital transformation-
innovation relationship (indirect effect: B = 0.087, p < 0.001), with indirect effect ac-
counting for approximately 25%. These results suggest that digital transformation has
a direct positive effect on the management of innovation by increasing technological
capabilities, and strategic alignment can significantly increase the benefits of digital
transformation. Overall, integration and strategic alignment between resources and
capabilities enable companies to better utilize digital opportunities, tone business fo-
cus and workforce priorities, and support the role of the industry in achieving the
overall objectives of Saudi Vision 2030.

Keywords digital transformation, innovation management,
strategic alignment, renewable energy, Saudi Arabia,
mediation analysis

JEL Classification M10, 030, Q42

INTRODUCTION

The Saudi Arabian renewable energy industry is experiencing a
revolutionary stage that is driven by the country’s devotion toward
clean energy production in accordance with Vision 2030. This stra-
tegic plan requires that renewable energy companies integrate digi-
tal technologies into their operations and management systems to
become more efficient, competitive, and innovative. Digital trans-
formation, which is a set of widespread implementations of digital
technologies in all organizational practices, has become a priority
strategic need instead of a technological upgrade. Nonetheless, the
relationship between digital transformation and innovation out-
comes in renewable energy remains under-researched, particularly
the mechanisms by which digital efforts can be translated into tan-
gible innovation outcomes.

http://dx.doi.org/10.21511/ppm.24(1).2026.42
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The environment in which renewable energy companies operate is marked by advanced technology,
increased regulatory requirements, and competition. These pressures demand that organizations be
creative at all times in how they design their systems, operations, and optimization. This leads to greater
use of the new digital technologies in performance enhancement and innovation assistance in most
companies, such as automation technologies, predictive analytics, and real-time monitoring systems.
Despite such involvement in digital tools, including automation systems, advanced analytics, and digi-
tal monitoring channels, some organizations still cannot assess the efficiency of their innovation activi-
ties (Usai et al., 2021). The presence of digital technologies does not imply that a company is sure to be
more innovative. The key one is the degree of strategic clarity of such digital endeavors. Without such
alignment, digital technologies may be pursued in silo and generate efficiency without delivering a sus-
tained boost in innovation capacities.

In addition, the Saudi renewable energy managers indicated that even with massive investments in digi-
tal infrastructure, several organizations are unable to translate technological features into sustained in-
novation (Saudi Energy Efficiency Center, 2022). Thus, what is required is not just digitalization; the or-
ganizations must possess an integrated framework linking digital capabilities to the innovation efforts.
Hence, it is not only digitalization that is desired; companies need a unified system through which digi-
tal capabilities can be integrated into their innovation activities. Nevertheless, the detailed processes by
which digital transformation translates into innovation outcomes have not been well studied, especially

the effectiveness of strategic alignment as a possible mediating variable in this relationship.

1. LITERATURE REVIEW

AND HYPOTHESES
DEVELOPMENT

Digital transformation is not an issue of the tech-
nology in itself; it is an entirely new approach to
the structure, organization, and capabilities of
the organization that would be digital-centric
(Véarzaru & Bocean, 2024). Such change involves
the introduction of digital technologies into or-
ganizational systems, such as cloud computing,
artificial intelligence (AI), the Internet of Things
(IoT), and data analytics, with the intent of cre-
ating value, enhancing efficiency, and building
competitive advantage. Digital transformation in
the field of renewable energy is embodied in three
interconnected aspects of operation: automation
of processes under the IoT and robotics in the
area of routine operations; real-time monitoring
of equipment through energy generation facilities
with further developments of sensor networks;
predictive maintenance algorithms that deter-
mine signs of equipment prior to failure; and op-
timization of energy distribution networks driven
by data, which balances the supply and demand
in real-time (Wrat et al., 2025; Igbal et al., 2019;
Uddin et al., 2024). The capabilities allow the re-
newable energy companies to maximize the effi-
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ciency of their operations, minimize the down-
time of their equipment, and optimize the use of
their assets in solar, wind, and other renewable
platforms. The process automation dimension of
renewable energy implies the use of automation
systems for routine maintenance operations, fa-
cility surveillance, and maintenance schedules. It
has also been shown that automation in the work
of the energy sector saves money on its operation
and, at the same time, increases productivity and
accuracy in managing (Si et al., 2023). Ajiga et al.
(2024) define that the automation of software in
particular ways promotes efficiency in industrial
operations, eliminates the involvement of humans
in various areas, and minimizes the error rates
in critical processes. Smart grids are another ex-
ample of the transformative power of automation,
enabling real-time energy balancing between pro-
duction and consumption and the easy integration
of renewable sources into the wider electrical sys-
tem (Mahmood et al., 2024). Mitchell et al. (2022)
noted that automation and artificial intelligence-
based systems can significantly enhance the man-
agement of renewable energy facilities by mini-
mizing downtime and increasing the reliability of
the system. Automation is not limited to physical
systems but also extends to workflow automation
in administrative processes, reducing manual in-
volvement in data processing, report generation,
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and activity scheduling, allowing human resourc-
es to be engaged in more strategic activities that
involve judgment and creativity. Renewable ener-
gy organizations have found it specifically useful
to incorporate robotic process automation to pro-
cess large amounts of operational data, generate
compliance reports, and handle communication
with suppliers. These functions once demanded
a significant amount of administrative resources
(Chen et al., 2025). Boucif et al. (2025) show that
Al-driven automation of renewable energy moni-
toring systems enhances the accuracy of detecting
anomalies in the operation of the systems and, at
the same time, reduces the cost of operations in
terms of monitoring, which is a lifetime cycle of
the system.

The second important aspect of digital transfor-
mation is process optimization, which entails con-
tinuous improvement of processes using advanced
analytics and machine learning. This dimension
focuses on the systematic attempts to detect the
inefficiencies, remove the non-value-added pro-
cesses, and improve the overall performance of
the processes with the help of data-informed de-
cisions (Onwusinkwue et al., 2024). Karad and
Thakur (2021) articulated a consistent process im-
provement of the operations within the context of
renewable energy, as the continuous and efficient
improvement of the energy conversion efficiency,
and the decrease in the waste within the solar and
wind systems, was enabled with the help of the
digital analytics capabilities. Examples of process
optimization in the context of renewable energy
are the optimization of the energy production
capacity of a system based on historical weather
data and real-time measurements, the algorith-
mic optimization of turbine blades and the sun’s
position to gather the maximum energy, and the
efficiency of a system with energy storage based
on algorithms (Ukoba et al., 2024). The combina-
tion of Internet of Things (IoT) sensors and moni-
toring systems makes it possible to collect data
granularly, which demonstrates the operation ar-
eas that become bottlenecks and the opportuni-
ties to improve performance, as well as the quick
response to the emerging issues in functioning.
Marangis et al. (2025) show that predictive ana-
lytics-based intelligent maintenance methods can
significantly increase equipment life and reduce
maintenance expenses, thereby creating competi-
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tive advantages in large renewable energy systems
with installed bases. The result of ongoing refine-
ment models, based on real data of operation and
not past assumptions, is a competitive advantage
based on incrementally better performance on
large installations of renewable energy systems.
Naeem et al. (2024) record that the optimization of
processes in the renewable energy sector, support-
ed by the digital transformation technologies, will
raise the productivity of the assets by 20-50% in
comparison with the organizations that will fol-
low conventional operational practices, with the
enhancement focused on the optimization of the
energy yields and predictive maintenance.

The third critical aspect of digital transformation
is data-driven decision-making, a radical shift
from intuition- or experience-based decision-
making to an evidence-based approach ground-
ed in systematic analysis of available data (AL-
Khatib, 2024). This change needs the creation of
organizational data collection capabilities across
various sources, integration between distinct sys-
tems, complex analysis based on statistical and
machine learning methods, and interpretation of
the results of the analytical process to make strate-
gic decisions (Sarioguz & Miser, 2024). Korherr et
al. (2022) determine that those organizations that
practice data-driven decision-making have much
better forecast accuracy and risk management in
comparison to other organizations that base their
practices on managerial experience and intuition.
In the case of renewable energy, data-driven strat-
egies allow predicting energy demand trends at
various time scales, determining the most promis-
ing locations for new plants based on past resource
and infrastructure accessibility, and quantifying
operational risks using predictive analytics (Bello
et al,, 2024). Singh et al. (2024) observed that pre-
dictive analytics features can be used to increase
the reliability of renewable energy systems by
means of proper weather forecasting and demand
prediction to facilitate better energy storage man-
agement and grid integration planning. This shift
to data centricity requires the development of or-
ganizational capabilities that extend far beyond
business intelligence and a dashboard report to
include advanced analytics, statistical proficien-
cy, and data science competency that can assist in
identifying actionable insights to complex opera-
tional and market information. Udo et al. (2024)
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demonstrate that those organizations that imple-
ment large data-based decision models within the
framework of renewable energy are more efficient
in their operations, have more effective strategic
planning, and identify risks as compared to orga-
nizations with low data analytics.

However, the concept of innovation manage-
ment is crucial in driving digital transformation.
Innovation management can be defined as the or-
ganized endeavors by which companies create, re-
view, and execute new concepts, technologies, and
practices that improve value generation and com-
petitiveness (Lopez & Oliver, 2023). Organizations
with properly established innovation manage-
ment systems, including transparent R&D cycles,
aligned project portfolios, and formalized evalua-
tions, are more likely to record greater application
of the technology and more coherent improve-
ments in performance (Campos-Guzman et al,
2019; Vanegas-Cantarero et al., 2022; Goli, 2024).
These results indicate that the success or failure
of innovation in renewable energy settings is not
only determined by the technologies, but also the
managerial systems that facilitate their emergence
and implementation. Therefore, the strategy of in-
novation gives the general focus that determines
resource mobilization and organizational deci-
sions regarding the nature of the innovation op-
portunities to be undertaken. Studies indicate that
well-defined innovation strategies can enable or-
ganizations to react better to market changes, en-
hance internal responsiveness, and invest in the
most significant initiatives (Veselica Celi¢, 2025).
A focused strategy, be it toward the further devel-
opment of storage technologies, the enhancement
of photovoltaic efficiency, or the further develop-
ment of new financing models, has been associat-
ed with superior commercialization performance
and the increased compatibility with policy and
investment conditions in renewable energy com-
panies (Wen et al., 2022; Hasan et al., 2023). In the
absence of such strategic clarification, innovation
activities are likely to be disjointed and ineffective.

Technological innovation further focuses on in-
ternal development, but it is more open inno-
vation ecosystems, in which renewable energy
companies jointly develop solutions with various
stakeholders, such as suppliers, customers, and
technology vendors (Greco et al., 2017). Digital

http://dx.doi.org/10.21511/ppm.24(1).2026.42
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twin technologies are further revolutionary, as
they enable organizations to develop virtual repre-
sentations of real assets that can be optimized in-
definitely, the actions of which can be tested in dif-
ferent scenarios as well as maintained in advance
without interfering with the real processes (Bassey
et al,, 2024). Renewable energy technological in-
novation is characterized by more modular design
strategies that permit standardizing core elements
and tailoring them to the needs of deployment
situations (Mignacca et al., 2020). This modular-
ity simplifies the processes and allows economies
of scale as well as reconfigurations of the system
quickly as technology advances or the environ-
ment around the site changes. But the principles
of human-centered design are becoming increas-
ingly important, and the understanding that the
acceptance of technologies is not only a matter of
technical performance but also is subject to hu-
man factors, the ease of installation, and access to
maintenance (Abou-Moghli, 2025a). Here comes
the importance of the innovative organizational
structure, which means the way the organization
has been governed, the way it has been reported to,
where the decision-making power is shared, and
where teams are formed, which, in combination,
allow innovation to occur throughout the orga-
nization. Studies show that reduced hierarchies,
cross-functional groups of experts representing
different disciplinary perspectives, and fewer bu-
reaucratic limitations on decision-making enable
faster decision-making and more effective imple-
mentation of innovations (Attah et al., 2024; Firk
et al., 2022; Franco & Landini, 2022). Good struc-
ture in renewable energy organizations is one that
removes silos between the engineering depart-
ments that are concerned with technical develop-
ment, operations groups that are dealing with the
deployed systems, and business development that
is identifying the opportunities in the market. The
organizational structures that enable innovation
generally decrease the number of managements
that must approve innovation projects, provide
the ability to employees and teams at the frontline
to spot opportunities of improvement and imple-
ment them, and develop spaces, both physical and
virtual, in which workers in diverse functions can
convene to tackle complex issues (Rafiq et al., 2021;
Hussain et al., 2022). Renewable energy develop-
ment is project-intensive, and structural decisions
are especially relevant since project teams should
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incorporate numerous specialized functions dur-
ing sustained development and implementation
periods.

Strategic alignment plays a significant role in coor-
dinating and combining organizational strategies,
structures, systems, and capabilities (Henderson &
Venkatraman, 1993). The basic strategic alignment
model provides key dimensions of alignment, such
as business strategy, defining competitive posi-
tioning and market focus, information technology
strategy, defining technology investments and ap-
plications, organizational infrastructure, compris-
ing structures and processes that support strategy
implementation, and IT infrastructure, comprising
systems and platforms that provide digital capabili-
ties. Modern understandings of alignment are fur-
ther beyond IT-business relationships and include
integration of all organizational functions given
that a lack of alignment in any of the key strategy-
structure-system dimensions will cause organiza-
tional resistance and decrease effectiveness (Chau
et al., 2020; Heracleous & Werres, 2016; Peng et al.,
2021). The strategic alignment in the context of re-
newable energy is particularly concerned with the
consistency between digital initiatives and inno-
vation goals, where technological investments are
aligned with the innovation objectives, and not
implemented as stand-alone implementations that
have no connection to strategic intent.

Strategic alignment has to be established and
maintained by a number of organizational mecha-
nisms and processes that are in constant action to
detect and eliminate misalignment (Abou-Moghli,
2025b). Studies confirm that information technol-
ogy-business alignment improves organizational
performance by enhancing communication be-
tween leaders and technology, unifying objective
setting, fostering a shared understanding of stra-
tegic priorities, and coordinating resource alloca-
tion, ensuring that investment is directed toward
agreed-upon objectives (Slim et al., 2021). The
alignment process includes governance structures,
in which both the business and technology leaders
concur on strategic decisions, synchronized plan-
ning processes that create both digital and business
strategies, and feedback mechanisms that track
the quality of alignment and detect drift among
strategies before operational issues are caused
when the strategies are misaligned (Adama et al,,
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2024; Pérez et al., 2021; Shatem & Abou-Moghli,
2024). Adama et al. (2024) noted that companies
that exhibit effective strategic alignment are better
placed in terms of their capacity to convert tech-
nological investments into actual business value,
in terms of tangible results of innovations and
market competitiveness.

In general, digital transformation establishes the
background organizational capabilities that fa-
cilitate innovation through analysis and prototyp-
ing infrastructure that increases the range of in-
novations that can be achieved by organizations.
Nevertheless, technological capabilities do not
necessarily create innovative activities; organiza-
tions need to focus these capabilities on innova-
tion priorities that are of strategic importance to
the company and establish organizational con-
ditions favorable to the creation and adoption of
innovation. Hence, strategic alignment is an im-
portant factor that connects digital capabilities
and drives innovation outcomes by ensuring that
technological potential is translated into mean-
ingful innovation activity. Based on prior research
and theoretical underpinnings, the paper exam-
ines the impact of digital transformation on inno-
vation management and strategic alignment as a
mediator within Saudi Arabian renewable energy
companies (Figure 1).

Accordingly, the following hypotheses arise:

HI: Digital transformation has a positive and
significant effect on innovation management
in Saudi renewable energy companies.

Hla: Digital transformation has a positive and
significant effect on innovation strategy.

HIb: Digital transformation has a positive and
significant effect on technological innovation.

Hlc: Digital transformation has a positive and
significant effect on innovative organization-
al structure.

H2: Digital transformation has a positive and
significant effect on strategic alignment.

H3: Strategic alignment has a positive and signif-

icant effect on innovation management.

http://dx.doi.org/10.21511/ppm.24(1).2026.42
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Figure 1. Conceptual model

H4: Strategic alignment partially mediates the
relationship between digital transformation
and innovation management.

2. METHODS

The causal descriptive approach is suitable when
evaluating factors that have a causal and com-
plex correlation with the phenomenon at hand.
A cross-sectional structured questionnaire was
administered to test the relationships between
digital transformation, strategic alignment, and
innovation management. The study was con-
ducted among Saudi Arabian renewable energy
companies (wind power and solar power genera-
tion) licensed by the Saudi Electricity Regulatory
Authority (Table Al, Appendix A), which con-
sists of about 45 organizations employing about
139,000 employees. The sampling method used a
convenience sampling approach, resulting in 371
respondents. This sample was chosen because of
its direct involvement in the digital transforma-
tion initiatives, innovation management, and
strategic decision-making. The paper employed
the sample size table constructed by Krejcie and
Morgan (1970) and the formula of Cochran (1977);
thus, a population of 383 is deemed applicable.
This is a variance of less than 4% of the recom-
mended threshold, which is a small variation in

http://dx.doi.org/10.21511/ppm.24(1).2026.42

the target sample size that is tolerated in survey
research, as long as statistical power is sufficient
and the sample size is within the recommended
range (Bartlett et al., 2001).

A structured questionnaire was used to measure
the dimensions of digital transformation (inde-
pendent variable), strategic alignment (mediating
variable), and innovation management (depen-
dent variable). Digital transformation was mea-
sured using 15 items, broken down into three di-
mensions: process automation (5 items), process
improvement (5 items), and data-driven decision-
making (5 items). The measure of strategic align-
ment consisted of 9 items. Innovation manage-
ment was measured using 15 items across innova-
tion strategy (5 items), technological innovation (5
items), and innovative organizational structure (5
items). All were measured using five-point Likert
scales (1 = strongly disagree; 5 = strongly agree).
Both the measurement model and the structural
model were tested in SmartPLS 4 (PLS-SEM).

Table 1 illustrates that the sample comprised 371
respondents. Regarding gender, the majority were
men (64.2 %, n = 238), and 35.8% (n = 133) were
female. In terms of work experience, 21.0% (n =
78) had a work experience of less than five years,
38.3% (n = 142) had between 5-10 years, 26.4%
(n = 98) had between 10-15 years, and 14.3% (n =
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Table 1. Respondent’s profile

Variable Categories

Frequencies Percentages

i Female

133

238

/8

142

28

23

10

255

106

210

Managerial Level

131

: Senior management

30

53) had 15 years and above. As for education level,
most had a bachelor’s degree (68.7%, n = 255), fol-
lowed by a postgraduate degree (28.6%, n = 106),
and a small percentage had a diploma (2.7%, n =
10). Regarding the managerial level, more than
half of the respondents were in lower managerial
positions (56.6%, n = 210), 35.3% (n = 131) were in
middle positions, and 8.1% (n = 30) were in senior
positions.

3. RESULTS

In order to test the measurement model, the con-
structs were divided into various dimensions that
were operationalized, and each dimension had
several measured items. The necessary indicators,
such as factor loadings, mean (M) scores, standard
deviations (SD), Cronbach’s alpha (a), composite
reliability (CR), and average variance extracted
(AVE), were obtained to ensure that the measure-
ment model is adequate.

The digital transformation construct is opera-
tionalized with three dimensions, which include
process automation, process improvement, and
data-driven decision making. Factor loadings are
high, with all items showing a value of above 0.77,
which is a good sign of convergent validity. The re-
liability measures are good, with Cronbach’s alpha
within the 0.841-0.884 range, and CR exceeds 0.9.
The AVE values exceed 0.66, confirming sufficient
variance explained by the latent constructs. Mean
values indicate that companies embrace moder-
ate-to-high digital practices.

The innovation management construct is opera-
tionalized in three dimensions: technological in-
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novation, strategic innovation, and innovative
organizational structure. The loading of all items
is higher than 0.78, showing good measurement
reliability. The loading values for all items are
above 0.78, indicating good measurement reliabil-
ity. Cronbach’s alpha value lies between 0.857 and
0.897, and the CR value is greater than 0.9, which
depicts internal consistency. AVE is greater than
0.63, confirming convergent validity. Mean scores
indicate moderate involvement in strategic, tech-
nological, and organizational innovation practices.

Strategic alignment has strong factor loadings
(0.737-0.810), indicating sufficient convergent va-
lidity, with Cronbach’s alpha (0.915) and the CR
(0.945) suggesting high internal consistency. The
AVE (0.595) indicates good variance, and the
mean scores (3.30-3.86) indicate a moderate-to-
high level of alignment between the organization-
al strategy and processes. Overall, all constructs
met or exceeded recommended thresholds, indi-
cating a robust measurement model suitable for
further structural analysis.

Discriminant validity was measured to make sure
that each construct is empirically distinct from
the other. The Fornell-Larcker criterion was used,
where the square root of the average variance ex-
tracted (AVE) of each construct ought to be higher
than the correlation of that construct with others
(Fornell & Larcker, 1981). The values that satisfy
this criterion indicate that the constructs exhibit
greater variance among their own indicators than
among the others. The results of this analysis are
presented in Table 3, which depicts the square
roots of AVE on the diagonal and inter-construct
correlations oft-diagonal.

http://dx.doi.org/10.21511/ppm.24(1).2026.42
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Construct Dimension Items Loadings a (>0.7) CR (>0.7 AVE (>0.5)
PA1 10.777: E :
PA2 0.823

Process automation PA3 0.814 3.602 (3.867 0.872 0.907 0.662

PAG . 0831 | 3783 0894
PAS 0821 | 3395 = 0918
o oo . 3408 ............ 0947 .....................................................................................
PI2 0787 | 3676 . 0855
P14 0.837
PIS 0.829
DDM1 0.826 3.485 6.904
pOM2 0826 | 3867 0857
DDM4 0.811 3.691 0.921
DOM5 0835 | 395 0792

........ o e . 3582 0881
o T S S

Strategic innovation IM3 0.807 0.857 0.897 0.636

IM4 0.797 3.472 6.927
Ms 0797 | 3691 0861
i e . 3202 ............ 0964 ....................................................................................
M7 0828 | 3505 = 0938
IM9 0.859 3.574 0.913
o SOV R S
IM11 0.814
IM12 0.777 3.783 6.880
IM14 0.825 3.487 0.951
M1s 0826 3885 | 0864

........ o o . 3298 0986
A2 0804 | 3584 | 0931
N i S S
SA4 0.796

aslit;triii;t SAS 0.746 0915 0.945 0.595
SA6 0.794
SA7 0.737
SA8 0.751
SA9 0.810

Note: M = Mean; SD = Standard deviation; a = Cronbach’s alpha; CR = Composite reliability; AVE = Average variance extracted.
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Table 3. Discriminant validity result using the Fornell-Larcker criterion

| Data-driven | L .. Innovative Strategic
. Process Process .. i Strategic :Technological: . : .
Variable L i decision ! : . ‘Organizational: Alignment
: Automation :Improvement: . Innovation Innovation : :
: : ¢ making Structure
Process
Automation OFM
Process 0.310 0.826
Improvement . .
Data-driven
decision- 0.287 0.420 0.817
_Making
Strategic 0.156 0.105 0.248 0.798
_Innovation . . . .
Technological 0.199 0.223 0.264 0.374 0.810
_Innovation . . .
Innovative
Organizational 0.201 0.175 0.243 0.424 0.417 0.841
Structure
Strategic 0.210 0.263 0.199 0.279 0.298 0.280 0771
Alignment

The results show high levels of discriminant valid-
ity in all constructs. In the case of digital trans-
formation dimensions, process automation (\/AVE
= 0.814), process improvement (VAVE = 0.826),
and data-driven decision making (VAVE = 0.817)
all outperform their inter-relations, which have a
range of r = 0.287 to r = 0.420. This confirms that
they are related but distinct dimensions, with the
strongest relationship between process improve-
ment and data-driven decision-making (r = 0.420).
Strategic innovation (VAVE = 0.798), technologi-
cal innovation (VAVE = 0.810), and innovative
organizational structure (VAVE = 0.841) show ac-
ceptable levels of discriminant validity. Strategic
innovation and innovative organizational struc-
ture have little correlation (r = 0.424) as both are
interconnected in theory, but this is still consider-
ably lower than the diagonal levels of adequate dis-
tinction. Strategic alignment (VAVE = 0.771) has
adequate discriminant validity with variation of

Table 4. Structural model analysis

the correlation of r = 0.199 to r = 0.298 with other
constructs. In general, all the constructs meet the
Fornell-Larcker criterion, and this confirms that
the measurement model has been used to differ-
entiate the conceptually different variables, which
gives confidence in the further analysis of the
structure.

Path analysis was used to determine the struc-
tural relationships between the constructs of
the study. Standard deviations (SD), t-values,
and p-values were computed to determine the
strength and significance of the hypothesized
relationships at a standard level. To investigate
possible mediating relationships, direct, indi-
rect, and total effects were also estimated. Path
coeflicients are deemed to be noteworthy when
t-values are greater than 1.96 at p =0.05 (Hair et
al., 2022). The results of these analyses are pre-
sented in Table 4.

Relationship B SD T Value | P Value
Digital Transformation - Innovation Management 0.348 0.043 8.034
0139 0013 = 7262
0165 0021 = 7926
0160 0022 = 7211
0300 : 0045 © 6723
0290 @ 0047 : 6105
0087 | 0019 | 4658
0261 0046 © 5659
0.348 0.043 8.034

Note: B = standardized path coefficient; SD = standard deviation. P < .001.
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The results of the path analysis, as illustrated in
Table 4 and Figures 2 and 3, show that innova-
tion management is influenced by digital trans-
formation significantly and in a positive way (3
= 0.348, t = 8.034, p < .001). The strategic in-
novation (f = 0.139, t = 7.262, p < .001), tech-
nological innovation (f = 0.165, t = 7.926, p <
.001), and innovative organizational structure (
= 0.160, t = 7.211, p < .001) are also impacted by
digital transformation significantly with posi-
tive effects.

Moreover, digital transformation has a signifi-
cant positive influence on strategic alignment (§
=0.300, t = 6.723, p <.001) and further has a sig-
nificant impact on innovation management (f
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=0.290, t = 6.105, p < .001). Strategy alignment
also plays an important role in the impact of
digital transformation on innovation manage-
ment (p = 0.087, t = 4.658, p < .001), indicating
that strategic alignment has a moderating role
in this process. Since the direct impact of digi-
tal transformation on innovation management
is also considerable (f = 0.261, t = 5.659, p <.001),
the mediation is partial, and digital transforma-
tion directly and indirectly affects innovation
management through strategic alignment. All
in all, the overall impact of digital transforma-
tion on innovation management (f = 0.348, t
8.034, p < .001) is driven by both direct and
mediated paths. Therefore, all proposed hypoth-
eses were accepted and approved.
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4. DISCUSSION

The results provide empirical evidence that suc-
cessful digital transformation of renewable en-
ergy organizations is a key driver of innovation
management, acting both directly through digital
transformation and indirectly through strategic
alignment. This study shows that renewable en-
ergy organizations with a high level of integration
between digital initiatives and innovation objec-
tives achieve significantly greater innovation out-
comes than those that address these priorities in
isolation. Further, the study expands the digital
transformation literature that focuses on technol-
ogy to shed light on how strategic alignment can
be instrumental in deciding whether technologi-
cal investments lead to tangible benefits of innova-
tion. It is important to note that this study iden-
tifies the mediating role of strategic alignment,
which is a mechanism of how organizations make
digital investments into sustainable competitive
advantage in the presence of pressure on both
technological and sustainability transformation
in the industries.

The primary hypothesis assumes that digital
transformation has a beneficial impact on innova-
tion management (B = 0.348, p < 0.001). This ef-
fect is in line with the literature that reported re-
lationships between innovation performance and
the use of technology (Alkhatib et al., 2025; Vitus,
2025; Borowski, 2021; Yi et al., 2024). To drive in-
novation, organizations cannot rely solely on tech-
nology investments; technological capability is
only a requisite condition that must be integrated
with strategic direction, organizational structures,
and human capabilities to deliver innovation out-
comes. This finding contrasts with Li et al. (2025)
and Blichfeldt and Faullant (2021), who viewed
technology as a deterministic force of innovation.
Instead, it is found that the effect of innovation on
technology relies significantly on how organiza-
tions mobilize capabilities to achieve strategically
significant aims.

The path coefficients between different dimen-
sions of innovation management reveal that digi-
tal transformation does not play an identical role
in the innovation of renewable energy companies.
The greatest influence on technological innova-
tion (B = 0.165, p < 0.001) is from prior research in
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the renewable energy industry, where companies
have digital infrastructures that enable upgrades
to fundamental technical processes (Bassey et al.,
2024). Another body of research on photovoltaic
plants, wind farms, and hybrid energy plants indi-
cates that digitalization enhances the implementa-
tion of sensor-abundant monitoring systems, au-
tomated performance diagnostics, and Al-assisted
optimization patterns (Atofarati & Enweremadu,
2025; Yalgin et al., 2023; Chiang-Guizar et al,,
2025). Such capabilities not only increase the ac-
curacy of decisions but also reduce the time in
which the innovation cycle occurs, as it allows
constant real-time work to be conducted. In this
way, digital transformation is closely connected to
technological advancement, providing a basis on
which renewable energy companies develop new
technologies.

Furthermore, digital transformation has a signifi-
cant impact on innovative organizational struc-
ture (p = 0.160, p < 0.001). Energy companies in-
tegrated digital control systems, digitized work-
flows, and distributed asset management systems.
Companies are more likely to redesign their gov-
ernance processes, shift decision-making nearer
to operations, and have a more modular structure.
To provide an example, renewable energy opera-
tors controlling geographically scattered wind
or solar resources usually incorporate remote-
control centers, digital dashboards, and cross-
disciplinary analytic teams, which fundamen-
tally change the manner in which coordination
and control take place (Marot et al., 2022). These
changes demonstrate that structural innovation is
often the by-product of digital modernization and
not a planned effort by an organization.

As for the innovation strategy, the effect on it is
much smaller (B = 0.139, p < 0.001), indicating
that the strategic direction of renewable energy
companies is determined by external factors that
cannot be influenced by digital tools. Previous
studies have indicated that regulatory incentives,
grid-integration regulations, investment risk, and
long-term national energy-transition goals are the
predominant conditioning factors in the strategy
formation in this sector (Agupugo et al., 2024;
Oduro et al.,, 2024). Although companies use ad-
vanced digital forecasting or market-modelling
models, the strategic repositioning process is usu-
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ally controlled by policy horizons, competitive
auctions, and financial constraints. Thus, digital
transformation seems to be facilitative in nature,
but it is not the key driver of strategic innovation.
This is contrary to technology-based approaches
to innovation, which argue that, in the case of re-
newable energy, strategy is developed in response
to macro-environmental forces and subsequently
reinforced through digital potentials.

On the other hand, the postulated hypothesis be-
tween digital transformation and strategic align-
ment ( = 0.300, p < 0.001) shows that the applica-
tion of digital technologies assists organizations in
aligning resources, processes, and decision-mak-
ing in a manner that aligns with strategic intent.
According to Awad and Martin-Rojas (2024), digi-
tal transformation can serve as a driver of organiza-
tional learning and adaptive capacity, helping com-
panies react more quickly to environmental shifts
and market disruptions. This paper builds upon
those findings by demonstrating that digital solu-
tions (predictive analytics, real-time monitoring,
and integrated information platforms) in the con-
text of renewable energy not only make operations
more efficient but also make organizations more
responsive to the strategic environment. However,
the effect size indicates that technology is not a
driver as such, but an enabler; strategic alignment
needs deliberate effort, such as aligning perfor-
mance metrics, clarity of roles, and the integration
of innovation objectives into strategic planning.

Furthermore, the direct relationship between stra-
tegic alignment and innovation management (p =
0.290, p < 0.001) confirms the fact that the closer
the organizational strategy and the capabilities of
organizations are aligned, the more successful the
implementation of innovation initiatives becomes.
It can be supported by previous studies that have
demonstrated significance to the alignment as the
process of converting knowledge and digital abili-
ties into actual innovation deliverables (Sarwar
et al,, 2024). Along with facilitating coordination,

Problems and Perspectives in Management, Volume 24, Issue 1, 2026

alignment organizations should also offer a set-
ting in which experimentation, cross-functional
collaboration, and risk-taking are premeditated,
rather than improvising, as this is likely to re-
sult in successful innovation. Such alignment of
renewable energy companies, on the one hand,
ensures that the technological upgrades, digital
process improvements, and resource allocation
decisions of the organization are all aligned with
its long-term sustainability and competitive goals,
which explains the significance of the interdepen-
dence between the strategy, structure, and the ca-
pability to innovate.

The mediation analysis indicates that strategic
alignment is a significant process through which
digital transformation enhances the process of
innovation management in renewable energy or-
ganizations. The positive and important indirect
effect (b = 0.087, p < .001) demonstrates that the
effect of digital transformation is not only due to
its direct technical benefits but is also reinforced
when digital efforts are coordinated with the or-
ganizational focus. Given that renewable energy
firms operate under a controlled, technologically
varied, and geographically diffused environment,
alignment ensures that digital tools are incorpo-
rated in the decision-making process, distribu-
tion of resources, and innovation agenda rather
than being regarded as a distant technological
enhancement. The fact that the mediation is par-
tial, since the direct effect is significant (b = 0.261,
p < .001), shows that the digital transformation
does not only result in innovation by improving
the direct ability but also in the systematic inte-
gration that is achieved through strategic align-
ment. The specified observation proves the notion
that digital transformation is never technical but
a strategic undertaking; the organizations that
can establish alignment mechanisms (i.e., coher-
ent planning, governance structure, and a set of
shared performance metrics) are far more effec-
tive at turning digital investments into tangible
results of innovation.

CONCLUSION

This study examines the impact of digital transformation on innovation management and strategic
alignment as a mediator within Saudi Arabian renewable energy companies. Findings confirm that
technology is not enough; companies should actively combine digitalization with innovation goals to
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achieve the greatest good. Digital transformation directly reinforces technological innovation, innova-
tive organizational structure, and innovation strategy, and, at the same time, improves strategic align-
ment, thereby further enhancing innovation output via an indirect mechanism. In practice, renewable
energy companies can focus on investing in digital capabilities and on creating governance systems that
connect digital strategies to innovation priorities. The implementation of technology should not isolate
organizations but rather should be accompanied by the congruent integration of strategies, structures,
and systems to guarantee the realization of the sustained competitive advantage in the context of Saudi
Vision 2030. Future studies can focus on the different ways in which certain digital technologies (arti-
ficial intelligence, IoT, blockchain, and digital twins) dissimilarly affect innovation outcomes, on what
leadership competencies are necessary to coordinate digital-innovation integration, and on the obsta-
cles to the alignment of digital and innovation strategies present in organizations.
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APPENDIX A

Table Al. List of officially licensed renewable energy companies and related entities included
in the study

Activity Type No. Company / Entity
1 ESaodi Arabian Oil Company (Saudi Aramco)
2 Saudi Electricity Company
) . 3 D'L“t‘mat Al Janoal Wind Company

Wind Power Generation -
4 Al-Ghat Wind Energy Company
5 Waad AI—ShamaIWind Energy Company
6 NEOM Energy‘and Water Company
1 Tagnia Energy Company
2 Sn:oaibah Ene:rgy Compan:y )
3 Shuaibah Il Electric Power Company
4 Noor Al-Wadi Renewable Energy Company
5 N:a::war Renev\rable Energ:y::Company
6 Saad Il Renewable Energy Company
7 Ishaa Renewable Energy Company
8 Noor South Jeddah Photovoltaic Energy Company
9 AI Rass Solar Energy Company
10 LayIa Solar Energy Company
11 NEOM Green Hydrogen Company Ltd
12 AI Ghazalah Energy Company
13 South Rabigh Renewable Energy Company
14 Sudair First Renewable Energy Company
15 Sakaka Solar Energy Company '
16 Sanaa Taiba Renewable Energy Company
17 Tanweer Power Company
18 N'a‘baa Rene\ArabIe Energy‘Company
19 Burag Renewable Energy Company

Solar Power Generation 20 Mowaih Renewable Energy Company
21 GDF Haradh Energy Company
22 Zahra Energy Company
23 Al-Agqgad Water Treatment Company Tabuk 2 Wastewater Treatment Plant
24 Nat‘ronal Water Company — Ajyal Plant
25 National Water Company — Hit Plant
26 Ra:\:/vabi Desalt:na‘don Corn:pany - Rab:i:gh 4
27 Maersk Saudi Arabia Logistics Services Company
28 King Saud University — Medical City
29 Jazlah Desalination Company )
30 Shuaibah Il Desalination Company
31 Saudi Water Authority — Jubail Solar Power PIant
32 Reem Rabigh Energy Company
33 Ministry of Defense ‘
34 NEOM Energy and Water Company ‘
35 Princess Nourah bint Abdulrahman L'J‘nlversity
36 Imam Mohammad Ibn Saud Islamic University
37 Cold Sky Energy Company
38 Taibah University
39 : Nyar Global Renewable Energy Company
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