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Abstract: This article explored the impact of digital transformation on enterprise performance and considered how digital leader-
ship can employ an enterprise’s technological capabilities to improve efficiency. Also, digital culture was moderate
in unveiling technological changes. The dynamic capability theory was employed to develop the theoretical model. The
study employed a quantitative approach to the investigation. In total, 459 questionnaires spanning the different manu-
facturing enterprises in Ghana were collected from managers. These questionnaires were validated and analyzed using
the structural equation model of SmartPLS4. The findings indicate that digital leadership and technological capability
had a favorable relationship with digital transformation. Similarly, digital transformation had a significant nexus
with enterprise performance. Additionally, digital transformation established a partial mediating effect on enterprise
performance. The study’s findings demonstrated that digital culture directly moderates the relationship between digital
leadership and digital transformation. Accordingly, the theoretical implication of the research affirms the dynamic
capability model and literature gaps on digital transformation, digital leadership, digital culture, and technological
capabilities. With the ever-increasing speed of technologies and changing consumer dynamics, the outcome of the
investigation serves as a policy assistant to governments, policy makers, and managers in their strategic decision-making
processes (R2-Q4).
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1. Introduction

In today’s rapidly sustainable and changing environment,
digital transformation (DIGIT) and technological capacity
(TECH) have emerged as material factors driving organi-
zational performance. Wu et al. (2022) assert that many
industries employ digital technology to enhance produc-
tivity, deliver superior customer service, and maintain a
competitive edge. Enterprises are under more pressure
than ever before to prove they are environmentally
responsible due to growing interest in sustainable busi-
ness practices from governments, customers, and other
interested parties (Konopik et al., 2022; Ren et al., 2024).
In light of this, many businesses advocate for digital

leadership (DIGIL) to address this issue. Moral obligations
and the desire to enhance customer loyalty, reputation,
and competitive advantage materialized this trend. Digital
leaders are critical in facilitating the affiliation between
digital transformation, technology, and organizational
performance (Mihu et al., 2023). Digital transformation
involves the integration of digital technologies into var-
ious organizational functions, processes, and strategies
(Tieng et al., 2022). Technologies such as artificial intelli-
gence, big data analytics, cloud computing, the Internet of
Things (IoT), and automation enable organizations to
enhance operational efficiency, innovation, and customer
experience (Priyono et al., 2020; Wang et al., 2023). These
technologies have been shown to positively impact orga-
nizational performance by improving productivity, cost-
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effectiveness, agility, and competitiveness (Ellström et al.,
2021; Kolade et al., 2021).

According to industry data, the attainment rate of
digital transformation programs is less than 30%
(Heubeck, 2023; Mulyana et al., 2024). One of the five key
variables contributing to success is the presence of
competent executives who are knowledgeable in digital
technology (Munsamy et al., 2023). Literature on digital
transformation is scarce, and it is necessary to thoroughly
comprehend the qualities and skills necessary for suc-
cessful digital leadership. Digital leaders also create a
culture that embraces change, fosters innovation, and pro-
motes digital literacy among employees (Benitez et al.,
2022). By breaking down silos and facilitating collabora-
tion, digital leaders drive cross-functional digital initia-
tives and enable the effective adoption and utilization of
digital technologies (Shukla et al., 2023). Digital culture is
an institutional culture that integrates technological
values and norms into its operations (Sumrit, 2021). Simi-
larly, Mai et al. (2023) explored digital leadership
employing the institutional model to unveil the affiliation
between digital transformation and enterprise model
innovation. The outcome from the investigation estab-
lished that leadership characteristics include innovative-
ness, agility, and participativeness. Empirical studies
conducted in recent years provide valuable insights into
the role of digital culture in the nexus between digital
leadership and digital transformation. Hautala-
Kankaanpää (2022) digital plate forms, Mihu et al. (2023)
digital transformation drivers, and on a transition from TV
to YouTube (Lee Ludvigsen & Petersen-Wagner, 2023).
They collectively emphasize the crucial role of enterprise
culture in shaping the outcomes of digital leadership and
influencing the success of DIGIT initiatives. These studies
underscore the importance of fostering a supportive
digital culture that aligns with and enhances digital lea-
dership behaviors to drive and sustain digital transforma-
tion in organizations effectively.

Furthermore, the role of digital leadership in the rela-
tionship between digital transformation, technology, and
organizational performance has gained significant atten-
tion in academic and industry research (Chatterjee et al.,
2023; Mai et al., 2023). Digital leaders act as catalysts,
ensuring digital transformation initiatives align with the
organization’s strategy and goals (Wu et al., 2022). They
provide guidance and support to employees, empowering
them to leverage technology to its full potential. Digital
leaders drive the transformation efforts through their
influence, facilitate organizational learning, and create
an environment conducive to innovation and growth
(Davison et al., 2023). Understanding the mediating role

of digital leadership is crucial for organizations seeking
to maximize the benefits of digital transformation and
technology adoption (Kolade et al., 2021). By investing in
developing digital leadership capabilities, organizations
can enhance performance outcomes and achieve sustain-
able competitive advantage in the digital era (Benitez
et al., 2022). Organizations in many industries increasingly
recognize the importance of digital transformation as they
adapt to the quickly changing digital environment (Cserdi
et al., 2022; Hung et al., 2023). Nevertheless, achieving suc-
cessful digital transformation is accompanied by various
obstacles, including the need to synchronize organiza-
tional structures and processes and the requirement to
build the essential technological capabilities. This article
uses the dynamic capability model as a theoretical lens to
explore the role of digital leadership and technological
capability in digital transformation.

In recent years, empirical research has proven that
TECH, DIGIL, and DIGIT have been explored extensively.
Nevertheless, research on the nexus between enterprise
performance (ENTP) and digital culture (DIGIC) has been
scant. The affiliation between DIGIT, DIGIL, and enterprise
efficiency has resulted in inconsistent results in previous
research. Some studies have shown material affiliation,
while others have shown immaterial or no influence.
The primary goal of this research is to fill in some signifi-
cant gaps in the current literature. The DIGIT and TECH
capability practices of manufacturing enterprises in devel-
oping economies have not been adequately examined in
the numerous research evaluations concentrating on the
direct nexus between DIGIT and performance. Also,
existing literature demonstrates that digital culture is a
key moderator that affects the affiliation between DIGIL
and DIGIT, affecting enterprise performance. There is a
lack of research in developing nations; however, other
developing nations with comparable cultures can benefit
from studying Ghana’s small and medium-sized manufac-
turing enterprises (SMEs) in conjunction with the coun-
try’s new initiatives, such as the one-district-one factory
(1D1F). In order to give a complete evaluation of the
relationship, the study used a survey method. The 1D1F
program in Ghana has been significant, as it aims to
encourage digital transformation and sustainable manu-
facturing practices among the country’s manufacturing
companies. Various kinds of green innovation exist in
prior studies: product, process, and service innovation.
However, these factors have been investigated separately.
According to Kolade et al. (2021) and Masoud Masoud and
Basahel, (2023), external networks, government subsidi-
aries, and entrepreneurial capability are needed to
develop innovation with SMEs. Again, the dynamic
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capability approach is employed to model the conceptual
affiliation between DIGIL, DIGIT, TECH, DIGIL, and ENTP.
The dynamic capability theory has been established in
prior literature to be associated with the variables chan-
neled through DIGIC and enterprise performance. There-
fore, our evaluation utilizes digital culture to moderate the
influence of digital leadership on SMEs’ transformation (Alra-
sheedi et al., 2022; Hautala-Kankaanpää, 2022). The study
investigated manufacturing organizations (SMEs) in Ghana
to identify the affiliation between enterprise efficiency and
the extent of DIGIL, DIGIT, TECH, and DIGIC employed by
these firms. For manufacturing managers in Ghana and
other sub-Saharan African countries, investing in DIGIL,
DIGIT, TECH, and DIGIC and establishing robust eco-oriented
partnerships are essential for achieving sustainable perfor-
mance objectives. The results provide material insights into
this context. To complete the study, the robust Smart PLS4
econometric model was utilized to investigate the causation
affiliation among the variables. The remaining part of the
evaluation includes the literature and theoretical highlights,
method, results and discussions, conclusion, and policy.

2. Theoretical background

2.1 Dynamic capability theory

The dynamic capability model has been linked previously
with literary investigations on digital transformation,
technology capabilities, digital leadership, and DIGIC
(Tagscherer & Carbon, 2023; Zhang et al., 2023). Enterprises
have recently assessed thematerial relevance of digital trans-
formation in institutional strategies. Mihu et al. (2023) estab-
lished that institutional culture focuses on three capabilities:
digital intensity, digital savvy, and conditions and interac-
tions to attain transformative digital capability. Around the
world, pharmaceuticals, beauty, and closures industries are
integrating digital practices into all levels of operation. Digi-
tality has transformed communication challenges between
leaders and command lines (Benitez et al., 2022). In the emer-
gence of effective digital transformation, Cserdi et al. (2022)
revealed that the dynamic capability of an enterprise is the
fundamental strategic procedure to achieve successful digi-
talization. Additionally, Teece (2016) commented that
dynamic capability is highly significant compared to the
resource-based view when an enterprise operates in a vola-
tile environment.

Furthermore, enterprises that want to integrate the
digital transformation process must consider the digital
culture in the firm’s dynamic capabilities. In Finland,

Hautala-Kankaanpää (2022) explained that digital culture
was an influencer of manufacturing enterprise platforms
to adopt transformation linked to the efficiency of their
operation. Employees from the multinational enterprises
in Tech were explored by Munsamy et al. (2023) on the
digital leadership scales during the fourth industrial revo-
lution. The results from SPSS AMOS analysis demonstrated
that six dimensions of digital leadership are highly
affiliated with digital culture. Similarly, in 14 high-tech
institutions, Balakrishnan and Das (2020) explored SMEs’
digital transformation and innovation. The results
illustrate that process innovation aligns with digital trans-
formation and culture influences to achieve enterprise
performance. According to Mihu et al. (2023), technological
capabilities are the resources capabilities of an organiza-
tion, such as IT resources, and are the driving force for
digital transformation. Although technological capability
is simple to integrate in large institutions, this cannot be
said for SMEs in emerging nations. In Thai, Tieng et al.
(2022) investigated ICT capability and enterprise efficiency
among 141 entrepreneurs. The empirical results revealed
that entrepreneurs who invest in ICT capabilities have an
effect on enterprise efficiency and competencies. Previous
literary works have employed the resource’s base view to
test for the variables of digital transformation (Bazrkar
et al., 2022), digital leadership (Benitez et al., 2022; Davison
et al., 2023), and technological capability (Persaud & Zare,
2023; Ren et al., 2024). To close the theoretical gaps, the
dynamic capabilities were adopted to explore the affilia-
tion between DIGIT, DIGIL, TECH, and DIGIC variables on
enterprise performance in SMEs in an emerging country
like Ghana.

2.2 Digital leadership and digital
transformation synopsis

Digital leadership refers to individuals’ skills, competen-
cies, and behaviors in guiding and influencing others
toward achieving organizational goals. Effective leader-
ship is crucial in driving digital transformation initiatives
and navigating uncertainties. Hung et al. (2023) conducted
a study examining the role of digital leadership in driving
successful digital transformation. The researchers sur-
veyed executives from diverse organizations and found
that effective digital leadership was critical in achieving
DIGIT success. They identified key DIGIL capabilities such
as strategic vision, technological understanding, and the
ability to drive cultural change. In China, Davison et al.
(2023) explored the impact of digital leadership on enter-
prise performance in the context of digital transformation.
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The researchers found a favorable affiliation between
digital leadership and enterprise performance using
survey data from large organizations. They revealed that
digital leaders played a crucial role in aligning DIGIT
initiatives with organizational goals, fostering a culture
of innovation. In Europe, Benitez et al. (2022) investigated
the influence of digital leadership on employee engage-
ment during digital transformation. The researchers
surveyed employees of a multinational organization
undergoing digital transformation. The findings revealed
a significant material affiliation between digital leadership
and employee engagement. Tagscherer and Carbon (2023)
evaluated 92 articles between 2011 and 2021 on the nexus
between DIGIT and digital leadership. The researchers
found that digital transformation initiatives were posi-
tively associated with digital leadership behaviors. Digital
leaders, characterized by their ability to drive innovation,
embrace technological advancements, and foster a digital
culture, were instrumental in leading successful digital
transformation. Therefore, the authors argue that a posi-
tive relationship between DIGIL and DIGIT can be eluci-
dated through the lens of DCM and the novel from literary
work. Thus, DCM provides theoretical ground for investi-
gating the relationship between DIGIL and DIGIT. Manu-
facturing enterprises that cultivate dynamic capabilities
are poised to effectively respond to DIGIT, leading to
improved enterprise performance as they adopt, innovate,
and align their strategies with market demands.

Hypothesis 1: DIGIL positively influences DIGIT efforts.

2.3 Digital leadership and technological
capability synopsis

The concept of digital leadership has been part of recent
investigations with huge research gaps on the significance
of its role in digital technology and performance (Rupeika-
Apoga et al., 2022; Tagscherer & Carbon, 2023). The Digital
Officer is directly responsible for the company’s digital
transformation and has a portfolio that may include sev-
eral different responsibilities (Davison et al., 2023). DeLone
et al. (2018) explained digital technology capabilities as the
ability to employ technological applications to create value
for customers, suppliers, and the enterprise. In Canada,
Persaud and Zare (2023) examined the nexus between
absorptive capability and technological models in the con-
text of innovation-driven firms. Through interviews and
surveys with 447 innovation managers, the researchers
found a favorable affiliation between digital leadership
behaviors and technological capabilities. To achieve a
proactive strategy within the environment, Bhatia (2021)

explored the mediating effect of technology on process
innovation and management of the environment. The
PLS test illustrated that technology had a significant favor-
able affiliation with enterprise learning, process innova-
tion, and environmental strategy. In China, manufacturing
enterprises, Jiang et al. (2020) investigated the nexus
between digital leadership and technological communica-
tion in the context of information technology (IT) depart-
ments. Through surveys and interviews with IT leaders,
the researchers found that digital leadership behaviors
favorably influenced technological leadership capabilities.
Previous literary articles had confirmed a favorable affilia-
tion between Zhe and Hamid (2021), digital technology and
innovation in Malaysia, and Tarighi et al. (2021), learning
and technological capability in Iran. Therefore, the study
assumes that digital technology capabilities support a
digital strategy in upsurging digital transformation when
channeled through DIGIL. Considering these positive
effects of DIGIL on TECH, the next hypothesis was devel-
oped as follows.

Hypothesis 2: DIGIL has a positive effect on DIGIT.

2.4 Technology capability and digital
transformation synopsis

Technology refers to the tools, systems, and innovations that
enable digital transformation. It includes emerging technol-
ogies such as artificial intelligence, cloud computing, big
data analytics, IoT, and others (DeLone et al., 2018). Recently,
digital manufacturing has become a sustainable means to
reduce emissions and improve the process and product
development to achieve a green environment (Wu et al.,
2022). Within developed and emerging nations, Gillani et al.
(2020) conducted a study evaluating the influence of technolo-
gical capability on DIGIT in the manufacturing sector. Analysis
of 931 enterprises’ data frommanufacturingfirms revealed that
higher technological capability favorably influenced the adop-
tion and effectiveness of digital transformation initiatives.
Employing the ISM method and MICMAC analysis, Mohapatra
et al. (2022) investigated the difference between technological
capability and digital transformation in enterprises during
COVID-19. Technological capability, including IT infrastructure,
digital skills, andaccess todigital resources, accounted fordigital
technologies and transformed their business processes, leading
to improved competitiveness and performance. Firms with
advanced technological capabilities, such as automated ware-
housing,fleetmanagement systems, andreal-time tracking tech-
nologies, were more likely to undergo digital transformation,
leading to improved efficiency, visibility, and customer satisfac-
tion. Established enterprises implementing digital strategy have
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been found to benefit from (a) enhanced digital product or
developing entirely new ones and (b) improving employees’
relationships and adaptability to new applications. However,
for an effective synergy of DIGIT and TECH activities in an
enterprise, DIGIL is crucial. Zhao and Huang (2022) highlighted
the significance of DIGIL in producing a desirable performance
using technological capabilities. The following hypothesis is
developed by extending insight from these studies to the
TECH context.

Hypothesis 3: Technological capability positively
impacts digital transformation.

2.5 Digital transformation and
organizational performance synopsis

Digital transformation involves the integration of digital
technologies into various organizational functions, pro-
cesses, and strategies, leading to improved operational effi-
ciency, innovation, and customer experience (Bazrkar et al.,
2022). The relationship between digital transformation and
organizational performance has become a growing interest
in recent years, as organizations increasingly recognize the
importance of leveraging digital technologies to enhance
their performance and competitiveness (Masoud & Basahel,
2023). Mohammed and AL-Abrrow (2023) conducted a
comprehensive study examining the impact of digital trans-
formation on firm performance. Through a meta-analysis of
multiple empirical studies, the article identifies a strong
favorable relationship between digital transformation and
various dimensions of organizational performance, including
financial performance, innovation, and leadership. Using the
SEM test and employing the RBV and RD model in SMEs in
China, Zhang et al. (2023) investigated the factors of digital
transformation on organizational efficiency. The results of
180 enterprises’ empirical investigations produced a positive
affiliation between digital transformation and enterprise effi-
ciency. During the COVID-19 era, Rupeika-Apoga et al. (2022)
conducted a study examining the impact of technology adop-
tion on organizational performance. The researchers ana-
lyzed data from various industries in Latvia and found that
organizations that successfully integrated technologies into
their operations experienced significant performance
improvements. Technology adoption was associated with
increased productivity, cost savings, and better decision-
making capabilities, leading to enhanced organizational per-
formance. Therefore, it is hypothesized that organizations
that undergo successful DIGIT will experience enhanced
organizational performance.

Hypothesis 4: Digital transformation positively influ-
ences organizational performance.

2.6 Digital culture moderating nexus

Organizations must quickly adopt new technological solu-
tions to be competitive in today’s fast-paced world. It is
now essential for businesses to foster a digital culture in
order to modernize their processes and enrich their rela-
tionships with both consumers and staff (Persaud Zare,
2023). A company’s “digital culture” is its norms and values
as influenced by its use of digital resources (Sumrit, 2021). The
role of DIGIC in the affiliation between digital leadership and
DIGIT has emerged as a material area of inquiry in contem-
porary organizational studies. The term “culture” describes
the guiding principles that help an organization be adaptable
while it undergoes change or transformation. Honesty,
encouragement, selectiveness, consistency, adaptability,
no-blame, non-punitive evaluation, failure as a learning
opportunity, innovation as business as usual, teamwork,
empowerment, and a positive attitude toward customers
and staff are all examples of such principles (Balakrishnan
& Das, 2020). Hautala-Kankaanpää (2022) surveyed Finnish
enterprises, and data from 194 were analyzed using the
SEM test. The variable digital culture was adopted as a mod-
erating construct on the affiliation between digital platform
and enterprise performance. The results illustrate that digital
culture had a material moderating effect on the relationship.
Additionally, another strand of authors (Balakrishnan & Das,
2020; Mihu et al., 2023) found that DIGIC compels enterprises
to adopt and implement DIGIT practices through pressures
from customers, government institutions, and competitors,
which in the long term results in the efficiency of manufac-
turing enterprises. In conclusion, the study argues that DIGIC
moderates the link between DIGIL and DIGIT. This means
that DIGIC strengthens or weakens the influence of DIGIL
initiatives by organizations in their digital strategies. The
inference is that from a DCM perspective, the moderation
effect of DIGIC between DIGIL and DIGIT highlights an enter-
prise’s ability to develop dynamic capabilities related to
digital transformation. Thus, the following hypothesis was
derived:

Hypothesis 5. Digital culture has a favorable influence
on digital transformation.

Hypothesis 5a. Digital culture moderates the link
between digital leadership and digital transformation.

2.7 Gaps synopsis

The inspection outcomes from the literary works have
highlighted contradictions in elements, establishing mate-
rial, immaterial, and mixed findings. Induced from the
results, making decisions could affect policy implications
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for digital transformation and digital leadership on enter-
prise performance. Different methodologies, principles,
and periods have been employed to expound on the affilia-
tion between the variables. This investigation adopted a
more robust SMARTPLS SEM to handle complex theore-
tical models. As evidenced in the literary work, few inves-
tigations have been carried out in emerging communities.
Therefore, the emerging community context assessment
on DIGIT, DIGIC, and TECH will close these gaps. Hence,
the evaluation results will serve as a policy document for
institutions, academia, and government.

2.8 Conceptual framework development

These research papers highlighted the complex interplay
between digital transformation, technology, and leader-
ship in an uncertain world. They provide material insights
into the challenges leaders face, the strategies required to
navigate uncertainty, and the impact of DIGIT on enter-
prise efficiency. By integrating theoretical frameworks
with empirical findings, these research papers offer a
deeper understanding of the dynamics at play and provide
practical implications for organizations and leaders
seeking to thrive in the digital era. The proposed research
model aims to examine the affiliation between digital
transformation, technology, and leadership in driving
enterprise success in the context of manufacturing enter-
prises. The model incorporates key variables and their
hypothesized relationships, as shown in Figure 1.

3. Research methodology

3.1 Research design and sampling

Manufacturing enterprises in Ghana were considered to
achieve the research objective and test the hypothesis
developed on the relationship between the variables.
Ghana is at the genesis of building a manufacturing hub
of Africa, with the government’s policy in 2015 to imple-
ment the one district-one factory (1D1F). The 1D1F is a
policy initiative to have one manufacturing company in
each of the 275 districts in Ghana. According to the Ghana
Statistical Service, these manufacturing companies have
been established to adapt to digital change rather than
the traditional form. This will help the sector produce
sustainable goods that meet international standards (R1-
Q5 and R2-Q6). The research employed quantitative
methods to comprehensively understand the relationships
between digital transformation, digital leadership, tech-
nology capability, digital culture, and enterprise perfor-
mance. A comprehensive literature assessment underpins
the employed deductive technique. This method provides
a systematic assessment of observations to develop
hypotheses, which are subsequently tested by gathering
data through surveys. A convenience sampling technique
was employed to provide a diverse and inclusive sample of
enterprises. Statistical power analysis was used to estab-
lish the sample size, estimate the bias, and guarantee reli-
able results. The inverse square root (Kock & Hadaya, 2018)

Figure 1. Conceptual model.
Source: Author’s contribution.
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and statistical power analysis (G* power), with 0.95 statis-
tical power and 0.03 effect size, were used while consid-
ering the sample size. Seventy-four data points were
needed, with a 0.95 statistical power and a medium-sized
effect of 0.15 anticipated. Furthermore, utilizing the
inverse square root, 618 data points were sufficient to
obtain a statistical power of 0.80 and a minimal path coef-
ficient of 0.10 to actualize a significant effect of 0.05 (Kock
& Hadaya, 2018). A sample size of 386 is suitable for an
unknown population (Janes et al., 2017). An average
sample size of 360 was deemed fit for the data analysis.
Questionnaires were distributed via Google Forms to the
managers within the selected manufacturing organiza-
tions, and 650 responses were received. About 459 usable
responses, representing 70.6% of the sample size, seem
appropriate for this study. The survey utilizes five
Likert-scale questions to measure perceptions of digital
transformation, digital leadership, technology capability,
digital culture, and enterprise performance.

3.2 Measures and common method bias

Existing literature has indicated that adopting a mea-
suring scale that has been previously tested helps to
reduce bias and increase data reliability and validity.
Five scales were employed to measure digital transforma-
tion, digital leadership, technological capability, digital
culture, and enterprise performance. Table 1 illustrates
the various measured scales, proxies, and references
adopted. The researchers followed the empirical literature
to check for common method bias of the developed ques-
tionnaires, adopting the suggestions of Podsakoff et al.
(2003). The current study employed SPSS 23 and Herman’s
one-factor procedure. The results demonstrated that a
single construct explained about 43% of the variance.
With the threshold of 50%, this result was accepted for
further analysis. Similarly, KMO and Bartlett’s test of
sample validity had a value of 0.875 and 0.001, illustrating
that no standard method bias exists in the questionnaire
data gathered.

3.3 Data analysis

Previous research has indicated that when multiple
dimensions are presented in a model, it is significant to
adopt the SEM approach as it predicts all the constructs’
validity and reliability (Streukens & Leroi-Werelds, 2016).
Because of its advantages over other statistical methods,
the partial least squares structural equation modelling

(PLS-SEM) was employed for the statistical study. For
example, PLS-SEM is the suggested method when the
research goal is theory development and variance expla-
nation (prediction of the constructs) (Hair et al., 2022).
Also, the approach works well with complex models and
small sample sizes and rarely makes any assumptions
about the underlying data. Moreover, it is relatively robust
as long as the missing data are maintained below a reason-
able threshold. Furthermore, using SEM, endogenous com-
ponents that explain the most variation are estimated and
examined (Roldán & Sánchez-Franco, 2012). Because PLS-
SEM does not require normally distributed data, it is a
better choice. Finally, given that the study’s primary goal
was to assess the hypotheses, PLS-SEM was judged to be
more suitable for creating a theoretical model and veri-
fying the proposed causalities. The technique consists
of two models: measurement and structural evaluation.

Demographic variable Frequency Percentage

Gender

Male 238 52

Female 221 48

Age (in years)

≤25 41 8.93

26–35 203 44.23

36–45 137 29.85

46–55 51 11.11

Above 55 27 5.88

Education

HND 56 12.20

Bachelors 262 57.08

Masters 119 25.93

PhD 22 4.79

Working experience

Less than 5 70 15.25

5–10 263 57.30

11–15 94 20.48

16–20 28 6.10

Above 20 4 0.87

Position

Top 66 14.38

Middle 195 42.48

Junior 163 35.51

Front liner 35 7.63

Table 1. Demographic profile of respondents.
Source: Authors’ own compilation.
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Hair et al. (2017) state that the structural and measurement
models must be evaluated independently to achieve accu-
rate findings. For this reason, the measurement model was
first looked at in this evaluation. Convergent and discrimi-
nant tests were run for validity and reliability. These
encompass the Cronbach alpha (CA), composite reliability
(CR), variance inflation factor (VIF), average variance
extracted (AVE), HTMT, and Fornell–Larcker validity
(Hair et al., 2022). Next, the route coefficients of the struc-
tural model, where the direction of the hypotheses was
developed, were determined using the bootstrapping
method (5,000 iterations). The study’s significance level
concerning the significant routes was established using a
95% confidence interval. Also acquired were the fit
indices. Version 4.1.0.6 of the Smart PLS program was
used for all these analyses (Ringle et al., 2022).

4. Results

4.1 Demographic profile of respondents

Table 1 demonstrates the respondents’ demographic pro-
file – gender, age, participants’ education, working experi-
ence, and position within the various manufacturing
enterprises. Around 238 of the 459 respondents were
male, whereas the remaining were women. More than
50% of the participants surveyed ranged between 26 and
45 years old. This meant that enterprises in the manufac-
turing sector employed the younger generation, who were
capable of working. Moreover, about 88% of the respon-
dents have had bachelor’s degrees. Regarding work
experience, the majority had worked for over 5 years.
Among the participants, more than 77% were junior and
middle managers.

4.2 Measurement model

Reliability, convergent validity, and discriminant validity
were evaluated to validate the measurement model. The
degree to which one measure strongly correlates with
another measure measuring the same construct is known
as convergent validity (Hair et al., 2017, 2022). According to
Hair et al. (2014), discriminant validity guarantees that a
concept measure is empirically distinct and captures phe-
nomena of interest that other measures in a structural
equation model fail to capture. Since every construct in
this study was modeled as reflecting, the indicators should
share a large percentage of the variance (Hair et al., 2014).

Indicator reliability (outer loadings) and AVE were
examined to determine convergent validity, as shown in
Table 2. All AVE values were greater than 0.5, which
attested to the validity of convergence (Hair et al., 2014).
Also, every item’s loading was higher than the criterion
value of 0.7, indicating the attainment of dependability.
Moreover, CA and CR of the constructs were used to eval-
uate the measures’ dependability.

According to Hair et al. (2017, 2022), CA estimates relia-
bility based on the intercorrelations of the observed indi-
cator variables, whereas CR prioritizes the indicators
based on their dependability. According to Hair et al.
(2022), all the CR and CA values were 0.7, showing the
reliability of the measurements. The square root of the
AVE values was compared with the latent variable corre-
lations, taking discriminant validity into account.

To verify good discriminant validity, the square roots of
the AVE for each construct were greater than the correlations
for the other components in the study (Fornell–Larcker, 1981)
(Table 3). The authors examined the cross-loadings that arise
when an indicator’s outer loading on the nexus construct
exceeds the aggregate of its cross-loadings and affiliations
with all other constructs. From Table 4, the cross-loadings
are less than the outer loadings of the indicators, indicating
that discriminant validity is achieved. Table 5 illustrates the
results of the heterotrait–monotrait ratio of correlations
(HTMT) test, which was introduced by Henseler et al. (2015)
to remedy the issues related to the Fornell–Larcker. The dis-
criminant validity results are achieved as each deattenuated
correlation is less than 0.85.

4.3 Structural model

The study evaluated the structural model to confirm the
predictive ability of the model and the significance of the
affiliation among the constructs (Hair et al., 2022) after
obtaining an acceptable validity and reliability. In our
study, three endogenous (technological capability, digital
transformation, and firm performance) and two exo-
genous constructs (digital culture and digital leadership)
are present in the model. Given that the VIF values for
every item ranged from 1.00 to 4.40 (Hair et al., 2017),
the researchers detected that the data show no multicolli-
nearity. Moreover, the significance of the proposed rela-
tionships was validated. Accordingly, the path coefficients
show the proposed correlations as Streukens and Leroi-
Werelds (2016) indicated. The bootstrapping with replace-
ment technique, considering 5,000 resamples, was run in
Smart PLS4 to test the proposed correlations and out-
comes, as illustrated in Table 5.
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The quality of this model was estimated using the stan-
dardized root mean square residual (SRMR), R square, Q
square, and f square. The SRMR value of 0.068 corrobo-
rates a good fit (Henseler et al., 2015). An R-squared value
of 0.812 (digital transformation) and 0.586 (enterprise per-
formance) indicates that the independent variables in the

model account for more than 50% of the variation in
digital transformation and enterprise performance. This
suggests that the independent variables (such as digital
leadership, technological capability, and digital culture)
included have a good explanatory power in predicting
DIGIT (Hair et al., 2017, 2022). Also, DIGIT is a key predictor

Construct Item Loadings CR CA AVE VIF

Digital culture DIGIC1 0.796 0.929 0.897 0.767 1.746

DIGIC2 0.875 2.545

DIGIC3 0.902 4.179

DIGIC4 0.924 4.543

Digital leadership DIGIL1 0.905 0.952 0.937 0.800 4.026

DIGIL2 0.911 4.663

DIGIL3 0.915 4.400

DIGIL4 0.893 3.723

DIGIL5 0.845 2.719

Digital transformation DIGIT1 0.813 0.919 0.888 0.694 2.459

DIGIT2 0.864 3.064

DIGIT3 0.910 3.436

DIGIT4 0.825 2.247

DIGIT5 0.744 1.650

Enterprise performance ENTP1 0.857 0.950 0.934 0.791 3.019

ENTP2 0.915 4.444

ENTP3 0.897 3.536

ENTP4 0.896 3.522

ENTP5 0.881 3.235

Technological capability TECH1 0.871 0.952 0.936 0.797 2.756

TECH2 0.881 3.469

TECH3 0.892 3.532

TECH4 0.923 4.613

TECH5 0.897 3.788

Table 2. Item loadings, CR, CA average, and variance extracted.
Source: Authors’ own compilation.

Constructs DIGIC DIGIL DIGIT OP TECH R2 Adjusted R2 Q2

DIGIC 0.876

DIGIL 0.696 0.894

DIGIT 0.839 0.779 0.833 0.812 0.810 0.547

ENTP 0.670 0.868 0.766 0.889 0.586 0.585 0.460

TECH 0.868 0.686 0.818 0.637 0.893 0.470 0.469 0.369

DIGIC – Digital Culture; DIGIL – Digital leadership; DIGIT – Digital Transformation; OP – Firm Performance; TECH – Technological
Capability. The bold figure is the square root of the average variance extract, indicating that a construct self correlation should be high
than as compare with other constructs.
Table 3. Fornell–Larcker Criterion, R2, and Q2.

Source: Authors’ own compilation.
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of enterprise performance. Additionally, the blindfolding
approach in PLS was utilized to evaluate the Q square of
the endogenous constructs – digital transformation (0.547),
enterprise performance (0.460), and technological capability
(0.369). These values are greater than zero (between 0.369
and 0.547) and have a medium-sized effect, suggesting sub-
stantial predictive importance (Stone, 1974). Moreover, the
f-squared values, which measure the contribution of each
exogenous variable toward the model’s predictive stability,
were evaluated utilizing Cohen’s (1988, 1992) threshold
(small effect ≥0.02; moderate effect ≥0.15, significant effect
≥0.35). All the f-squared values between 0.10 and 0.88 for the
constructs were greater, indicating that a good predictive
stability of the model is achieved.

In this study, the evaluation concerning the direct
effects hypotheses is represented in Table 6. The boot-
strapping approach in Smart PLS 4 was adopted (Ringle
et al., 2022). The study hypothesized that digital leadership
has a direct positive impact on DIGIT (H1) (β = 0.340; p <

0.000; t = 7.325), while DIGIL has a significant positive
influence on technological capability (β = 0.686; p <

0.000; t = 20.70). Therefore, H1 and H2 are supported. A
significant t-statistic was found on the relationship between
technological capability and digital transformation (β =

DIGIC DIGIL DIGIT ENTP TECH

DIGIC1 0.796 0.561 0.735 0.586 0.701

DIGIC2 0.875 0.622 0.726 0.591 0.763

DIGIC3 0.902 0.616 0.708 0.586 0.767

DIGIC4 0.924 0.633 0.763 0.582 0.805

DIGIL1 0.640 0.905 0.718 0.835 0.642

DIGIL2 0.620 0.911 0.684 0.825 0.612

DIGIL3 0.635 0.915 0.705 0.832 0.610

DIGIL4 0.581 0.893 0.638 0.742 0.567

DIGIL5 0.627 0.845 0.730 0.646 0.628

DIGIT1 0.632 0.549 0.813 0.563 0.569

DIGIT2 0.687 0.653 0.864 0.650 0.611

DIGIT3 0.754 0.752 0.910 0.766 0.735

DIGIT4 0.649 0.711 0.825 0.677 0.605

DIGIT5 0.765 0.555 0.744 0.505 0.882

ENTP1 0.589 0.684 0.634 0.857 0.542

ENTP2 0.568 0.758 0.691 0.915 0.561

ENTP3 0.594 0.739 0.679 0.897 0.543

ENTP4 0.620 0.842 0.694 0.896 0.585

ENTP5 0.609 0.831 0.703 0.881 0.601

TECH1 0.864 0.639 0.733 0.602 0.871

TECH2 0.690 0.534 0.683 0.493 0.881

TECH3 0.730 0.620 0.730 0.564 0.892

TECH4 0.798 0.623 0.750 0.595 0.923

TECH5 0.785 0.637 0.752 0.583 0.897

DIGIC – Digital Culture; DIGIL – Digital leadership; DIGIT –

Digital Transformation; ENTP – Firm Performance; TECH –

Technological Capability. The cross-loadings that arise when an
indicator’s outer loading on the nexus construct exceeds the
aggregate of its cross-loadings and affiliations with all other
constructs.
Table 4. Cross loadings.

Source: Authors’ own compilation.

Constructs DIGIC DIGIL DIGIT ENTP TECH

DIGIC

DIGIL 0.757

DIGIT 0.800 0.847

ENTP 0.732 0.726 0.834

TECH 0.845 0.729 0.696 0.679

DIGIC – Digital Culture; DIGIL – Digital leadership; DIGIT –

Digital Transformation; ENTP – Firm Performance; TECH –

Technological Capability.
Table 5. HTMT evaluation.

Source: Authors’ own compilation.

Path Beta Std. dev. T-statistics P-value Confidence interval Conclusion

H1 DIGIL → DIGIT 0.340 0.046 7.325 0.000 [0.196; 0.350] Accepted

H2 DIGIL → TECH 0.686 0.033 20.70 0.000 [0.618; 0.748] Accepted

H3 TECH → DIGIT 0.253 0.057 4.463 0.000 [0.197; 0.396] Accepted

H4 DIGIT → ENTP 0.766 0.026 29.673 0.000 [0.713; 0.815] Accepted

H5 DIGIC → DIGIT 0.382 0.049 7.784 0.000 [0.258; 0.440] Accepted

H5a DIGIL* DIGIC → DIGIT 0.147 0.021 6.919 0.000 [0.099; 0.182] Accepted

DIGIC – Digital Culture; DIGIL – Digital leadership; DIGIT – Digital Transformation; ENTP – Firm Performance; TECH – Technological
Capability.
Table 6. Direct effect and moderation effect.

Source: Authors’ own compilation.
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0.253; p < 0.000; t = 4.463) to warrant support for H3.
Regarding H4, the study proposed that digital transforma-
tion positively and significantly influences firm perfor-
mance (β = 0.766; p < 0.000; t = 29.673) and support was
found for this relationship. Moreover, a material and favor-
able affiliation was between digital culture and digital
transformation (β = 0.382; p < 0.000; t = 7.784). Thus, H5
was supported. The noteworthy and robust results of digital
culture demonstrate that a substantial theoretical impact is
achievable. Hence, the authors evaluated the moderating
nexus of digital culture on the connection between DIGIL
and digital transformation. The study discovered a consid-
erable relationship between digital leadership and culture.
The researchers discovered the impact of the interaction
(DIGIC* DIGIL) on digital transformation (β = 0.147; p <

0.000; t = 6.919) was significant as predicted. Therefore,
H5a is accepted.

Table 7 depicts the beta values of the mediation effect of
technological capability on the nexus between DIGIL and
DIGIT. The VIF value of 33.7% indicates that technological cap-
ability partially mediates the aforementioned link. Further,
consider the specific indirect analysis in the PLS output, digital
transformation emerged as a mediator on the affiliation
between DIGIC and ENTP (β = 0.271; p < 0.000; t = 7.296), DIGIL
and enterprise performance (β = 0.211; p < 0.000; t = 6.300), and
technological capability and enterprise performance (β = 0.221;
p < 0.000; t = 6.124) (Figure 2).

5. Discussions

The realization of digital transformation coupled with
technological advancement has become a key element

Path Impact of IV on

M (a)

Impact of M on

D (b)

DI (c′) Indirect impact (a

× b)

Total impact (c = c′ +

a × b)

VAF Decision

DIGIL → TECH → DIGIT 0.686 0.253 0.340 0.173 0.513 33.7% Partial mediation

Beta Std. dev. T-stats P-value

DIGIC → DIGIT → ENTP 0.271 0.037 7.296 0.000 Accepted

DIGIL → DIGIT → ENTP 0.211 0.033 6.300 0.000 Accepted

TECH → DIGIT → ENTP 0.221 0.036 6.124 0.000 Accepted

DIGIC – Digital Culture; DIGIL – Digital leadership; ENTP – Firm Performance; DIGIT – Digital Transformation, IV – independent
variable; M – mediator, D – dependent variable; DI – direct impact; VAF – Variance accounted for.
Table 7. Mediating effect and specific indirect effects.

Source: Authors’ own compilation.

Figure 2. Structural model: Direct and indirect paths.
Source: Source: Author's own compilation from SMartpls4.
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influencing organizational effectiveness in today’s quickly
evolving sustainable enterprise environment. Most impor-
tantly, DIGIL is highlighted as one of the most significant
factors for the successful execution and application of digital
transformation projects, technology utilization, and organiza-
tional effectiveness (Chatterjee et al., 2023). However, studies
and practice lack an in-depth comprehension of the linkages
between these variables (Davison et al., 2023; Mihu et al.,
2023; Tagscherer & Carbon, 2023). To bridge the lacuna
between these studies, our study utilized the dynamic cap-
ability theory to evaluate the nexus among these variables.
First, the study assessed DIGIT’s antecedents, including digital
leadership, digital culture, and technological capability. Con-
sequently, the linkage between DIGIT and ENTP was exam-
ined, and the interaction effect of digital leadership and
digital culture was presented.

The result of this study demonstrated that DIGIL has a
strong and favorable impact on digital transformation.
This outcome implies the notion that digital leadership is
essential for the successful implementation and the
aligning of digital transformation initiatives as the ability
to drive cultural change, technological understanding, and
strategic vision come handy to digital leaders (Hung et al.,
2023; Tagscherer & Carbon, 2023), thereby leading to firm
performance (Davison et al., 2023; Jameson et al., 2022).
The strong nexus between digital leadership and techno-
logical capability also corroborates that digital leadership
has become an indispensable factor to warrant the sur-
vival and growth of a firm’s digital technology adoption
and innovation projects (Tarighi et al., 2021; Tieng et al.,
2022) and sustainable technological communication (Jiang
et al., 2020). Altogether, individuals’ ability, competencies,
and behaviors to drive digital transformation projects and
navigate uncertainty are essential for technological cap-
ability enhancement (Davison et al., 2023; Persaud & Zare,
2023). Moreover, digital leadership increases technological
capability through constant learning, digital entrepreneur-
ship, and the ability to sense innovation opportunities (Zhe
and Hamid, 2021; Tarighi et al., 2021).

Additionally, this study confirms that technological
skill is fundamental for digital transformation (Gillani
et al., 2020). In particular, the ability of businesses to mobi-
lize and deploy IT and other resources and capabilities
(such as data, hardware, software, technology, and tech-
nical talent) synergistically is the emphasis of technolo-
gical capabilities (Mohapatra et al., 2022), which enhances
digital transformation. This result corroborates the asser-
tion that significant technological capability is central to
realizing digital transformation as speculated by prior lit-
erary works (for instance, Ellström et al., 2021; Shen et al.,
2022; Yang et al., 2021).

DIGIT has a strong affirmative and material effect on
ENTP (β = 0.766; p < 0.000; t = 29.673) to indicate that a unit
increase in digital transformation is more likely to
enhance firm performance by 76%, with all other things
being held constant. The reason has been that optimizing
strategic and operational business processes can be made
possible by digital transformation, giving rise to a compe-
titive advantage, an indicator of firm performance.
Moreover, upgraded operational effectiveness, customer
experience, satisfaction, involvement, and innovation
(Bazrkar et al., 2022) can have benefits that impact orga-
nizational performance. Further, increased market share
and faster sales growth are linked to smart investments in
digital transformation projects (Zhang et al., 2021). The
outcome substantiates that of prior studies (Mohammed
& AL-Abrrow, 2023; Rupeika-Apoga et al., 2022; Zhang
et al., 2023).

An organization’s values, conventions, and guiding
principles are reflected in its digital culture, which enables
it to be more adaptable while it is undergoing change or
transformation in its use of digital resources. Specifically,
an organization with a strong culture toward positive atti-
tudes and behaviors and adaptability is more likely to
undergo digital transformation. Altogether, digital culture
fosters the development of innovative technologies
(Balakrishnan & Das, 2020). In the context of digitalization,
several studies attest to the impact of digital culture on
DIGIT (Lee Ludvigsen & Petersen-Wagner, 2023; Mihu
et al., 2023). This study asserts that digital culture is even
more advantageous toward digital transformation, adding
to the empirical evidence of the nexus between the two
(Alrasheedi et al., 2022; Cserdi et al., 2022). Organization’s
culture remains an underlying factor in its behavior in the
contemporary world, and DIGIL is emerging as a crucial
area of inquiry in the wake of digital transformation.
Hence, the interaction between DIGIL and culture and
how they drive digital transformation was plausible.
Hence, the study evaluated the moderating influence of
digital culture on the connection between DIGIL and
digital transformation. The study demonstrates that digital
culture helps organizations use their digital leadership
skills to support digital transformation, improving firm
performance, with a close to moderate positive modera-
tion impact. This research suggests that while digital lea-
dership is helpful for organizations’ strategic decisions in
this fast-paced, digital world, digital leaders with a strong
digital culture are even more advantageous for DIGIT. A
digitally inclined leader would be much more likely to
transform the organization digitally when their culture
toward utilizing technology is strong. Distinctively, our
study confirms that digital leadership enhances digital
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transformation through technological capability, suggesting
that technological capability is significant in the digital
economy. Similarly, in the current organizational environ-
ment where technology is heavily deployed and required,
firm performance will be enhanced through digital leader-
ship, technological capability, and digital culture when more
emphasis is placed on digital transformation.

6. Conclusion, theoretical, and
policy

6.1 Conclusion

The changing ecological landscape of business within the man-
ufacturing sector has seen speed in technology and its effect on
consumer taste and product development. The evaluation
assessed the interrelationships between digital transformation,
digital leadership, digital culture, and technological capability
on enterprise performance, with questionnaires on 459 partici-
pants and employing the robust Smart PLS analytical approach.
The investigation illustrated that digital leadership and techno-
logical capability had a favorable material affiliation with
digital transformation. Again, digital transformation affirms a
partial direct material mediating nexus with enterprise perfor-
mance. Further, digital culture asserts a moderating relation-
ship between DIGIL and DIGIT. The findings demonstrate a
corroborated inspection outcome in the dynamic capability
model context. The expounds of the evaluation estimates com-
municate to managers and policymakers that digital transfor-
mation can be accomplished through proper integration of
digital leadership, technological capabilities, and digital culture
to utilize the enterprise’s resources efficiently.

6.2 Theoretical and practical suggestions

The current investigation contributes theoretically to the
dynamic capability model and digital transformation
assessment. First, the theoretical support of DCM gives a
solid foundation for understanding why manufacturing
enterprises pursue digital transformation practices. One
unique theoretical contribution of our study is the
empirical validation of the DCM within the context of
digital transformation. While DCM has been explored
deeply in management and marketing research fields, its
application to digital transformation is scarce. This study
demonstrates how enterprises can develop dynamic cap-
abilities, such as digital leadership and technology capabil-
ities, to keep pace with innovation and improve enterprise

performance. The results of the authors’ investigation reveal
that the direct and mediating role of digital leadership and
technological capabilities had a positive relationship with
digital transformation, enriching DCM and supporting novel
studies into enterprise performance. The study identifies spe-
cific contextual factors that influence the effectiveness of
digital transformation practices inmoderating digital culture.
This contributes to a more context-aware approach to digital
transformation, acknowledging that the impact of these prac-
tices can vary depending on institution, industry, and govern-
ment policy. Again, this study adds to the literary works on
enterprise performance investigation by empirically vali-
dating a theoretical model premise on a unified model of
digital leadership, technological capability, digital culture,
and digital transformation practices, bringing together the
past studies into an extensive one. The outcome from the
research provides novel insights into the existing literary
work on digital transformation, digital leadership, digital cul-
ture, technological capability, and enterprise performance,
through the DCM in the adoption, implementation, and con-
tinuous improvement of digital transformation practices. The
findings established how enterprises can transform their
manufacturing innovation processes through dynamic cap-
abilities to achieve efficiency (R2-Q8). The result of this study
provides valuable guidance to practitioners. The evaluation
suggests that organizations should foster their performance
by recognizing that digital transformation is a game changer
regarding strategic choices. Moreover, organizations seeking
to improve their performance should embrace digital trans-
formation by having an effective digital leader, embracing
cultures that foster innovation, and being technologically
capable. The results highlighted that enterprises could
appreciate their performance efficiency when digital leader-
ship is channeled through digital transformation.
Additionally, culture, previously considered a catalyst for
technological adoption and transformation, was found to
moderate the affiliation through digital leadership. Hence,
it is suggested that institutions within the manufacturing
enclave should integrate digital culture with digital leader-
ship. Furthermore, it was evident that various technological
capabilities accelerate digital transformation. It is recom-
mended that the government provide enterprises with tax
breaks and subsidies to employ various technological
strategies.

6.3 Further research and limitations

Although this research offers a new contribution to the
digital transformation agenda, it has some drawbacks
that present an opportunity for future studies. Our
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research was limited to the geographical context of Ghana.
Even though Ghana is considered the gateway to West
Africa, its economy differs from that of other emerging
economies. Future research must compare the other out-
comes with those of other developing countries such as
Bangladesh, Nigeria, and Togo. After that, the findings can
be generalized to emerging countries. Again, the study
only employed data-collection managers, which may cause
data bias. Researching different participants, such as
employees and individuals with diverse digital transfor-
mation knowledge, is suggested. Furthermore, quantita-
tive research uses questionnaires as a data collection
strategy. Future evaluation could employ different meth-
odologies, including qualitative. Finally, the direct effect
of the moderating role of digital culture could be
explored in different sectors, such as the banking sector
(R1-Q4).
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