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Development and validation of digital leadership skills scale 

Nadire Cavus, Seyedali Aghamiri, Nuriye Sancar 

A B S T R A C T 

Objective: The main aim of this study is to construct a digital leadership skills scale (DLS scale) to measure 
digital leadership skills. Moreover, by integrating the constructed scale into the existing model in the lit-
erature, we aimed to investigate the influence of the DLS scale on organisational factors, digital transfor-
mation, and enterprises’ financial performance. 

Research Design & Methods: We used the quantitative research method to construct the DLS scale and to 
test the proposed model based on a sample of 701 active employees in enterprises. In the first stage of the 
study, we conducted the comprehensive validity and reliability analysis including content validity, construct 
validity based on explanatory factor analysis, reliability analysis via Cronbach’s alpha, Spearman-Brown co-
efficient, and retest reliability with Intraclass correlation and Pearson correlation coefficients, confirmatory 
factor analysis, and item analysis during the development process of the DLS scale. In the second stage, we 
integrated the digital leadership skills scale into the existing model as a factor and examined the overall 
compatibility and harmony of the integrated DLS scale items with the existing model. In the third stage of 
the study, we tested the proposed model with a linear regression analysis model. 

Findings: The comprehensive validity and reliability analysis results showed that the constructed DLS scale 
is valid and reliable. Moreover, exploratory factor analysis (EFA), confirmatory factor analysis (CFA), relia-
bility, item analysis, convergent, and discriminant validity analysis results indicated that the constructed 
DLS scale was harmoniously integrated with the existing model in the literature. Moreover, simple linear 
regression analysis results indicated that the constructed digital leadership skills scale influences organisa-
tional factors, digital transformation (DT), and enterprises’ financial performance. 

Implications & Recommendations: With the constructed scale, it will be possible for enterprises undergoing 
digital transformation to measure their digital leadership skills. Moreover, by integrating this constructed DLS 
scale into the model that enterprises will use during their digital transformation process, they can enhance 
the effect of digital transformation on financial performance as well. In other words, using this proposed 
model, enterprises can gain useful insights into the process of digital transformation and make well-informed 
choices about the integration of DLS into their digital transformation plans. 

Contribution & Value Added: In this study, we constructed a novel scale to determine the digital leadership 
skills of the leaders who will lead the digital transformation process in enterprises. Moreover, we intro-
duced to the literature a different model that can evaluate the effects of digital leadership skills on organ-
isational factors, DT, and financial performance of enterprises in the digitalization process in enterprises 
by proposing a model that includes the constructed scale. 
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INTRODUCTION 

Globalization has put great pressure on businesses in recent years, forcing them to digitalize and in-
crease their productivity to compete with their competitors in the world. Digital transformation (DT) 
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is critical for companies seeking to preserve or increase their market share in the digital age. Digital 
transformation is a term that expresses the changes related to the use of digital technology in all 
areas of a person’s life (Kääriäinen et al., 2021). Leadership refers to having the ability to direct, mo-
tivate, and manage employees in an organisation to achieve the organisation’s mission and goals 
(Winston & Patterson, 2006). ‘Digital leadership’ pertains to individuals in leadership positions who 
execute various leadership processes electronically (El Sawy et al., 2016). An effective digital leader 
will contribute to formulating the digital business strategy, leading to exceptional business success 
(Araujo et al., 2021). As Klein (2020) indicates, digital leaders are expected to be adaptable to organ-
isational structures. Consequently, the presence of digital leadership in the DT process is crucial to 
align technology with strategic goals, improve adaptability, and ensure effective change manage-
ment. The absence of a digital leader in the DT process will result in inefficient implementation and 
waste of resources, resulting in a slower and more effective digital transformation and a digital trans-
formation process with little competitive power in the potential market. However, a standard digital 
leadership model is lacking. While most existing research is visionary and predicts the necessities for 
digital leadership based on predicted technological, economic, and organisational variations, limited 
research documents adjustments in leadership based on implemented cases. There has been little 
research on the topic in the organisational literature; this study summarizes the main characteristics 
of leadership in the digital transformation era. As a result, more scientific research on digital leader-
ship qualities and impact is required in the future. Scholars should design new studies in this context 
to establish a quantifiable scale of digital leadership (Araujo et al., 2021). 

Existing studies in the literature highlight the critical role of digital leadership in the digital transfor-
mation process. However, the existing literature lacks sufficient information on the extent of digital 
leadership abilities. While much has been written about general leadership and digital transformation 
separately, there is a lack of comprehensive, validated tools to assess digital leadership skills specifically. 
This scale contributes to the literature by providing a reliable measure that can serve to explore how 
digital leadership influences organisational success and transformation, offering both a theoretical 
framework and a practical tool for further studies. The main research aim is to construct a novel meas-
urement tool called the digital leadership skills scale (DLS scale), specifically developed to evaluate pro-
ficiency in digital leadership abilities. This is of significant importance since the existing body of literature 
lacks a comprehensive scale for this purpose, and the results of this study may help fill this knowledge 
gap. Then, integrate this constructed scale as a model factor developed by Teng et al. (2022) and inves-
tigate its general compatibility. Moreover, in the study, we used the DLS scale to identify the digital 
leadership skills influencing digital transformation, organisational factors, and financial performance, 
respectively, and to illustrate the relationships between these factors in the proposed model. Thus, as 
a result of the study, we developed a scientific model that can be used in future studies to determine 
the effect of the digital leadership skills scale in the DT process of enterprises on financial performance. 
Using this proposed model, enterprises can gain valuable insights into the digital transformation process 
and explore how each factor influences the integration of digital leadership skills (DLS) into their digital 
transformation strategy. The process involved comprehensive validity and reliability analyses, integra-
tion of the scale into an existing model, and testing the proposed model using linear regression analysis. 
The key research questions addressed in this study were: Is the developed DLS scale reliable and valid 
for the measurement of the digital leadership skills of individuals in leadership positions? How do digital 
leadership skills influence digital transformation, organisational factors, and financial performance, 
what is the impact of digital transformation on financial performance, and how do organizational factors 
influence digital transformation? The article is organized as follows: the literature review and hypothe-
ses development, methodology, results, discussion, and conclusion sections. 

LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT 

Teng et al. (2022) examined the correlation between digital transformation and the performance of en-
terprises undergoing this transformation. The study found that employees’ digital skills, digital technolo-
gies, and digital transformation strategies within organisations have a positive correlation with digital 
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transformation and that digital transformation significantly impacts the financial performance of organi-
sations. To summarize their findings, the researchers proposed a conceptual model, as shown in Figure 1. 

 

 

Figure 1. Conceptual model 
Source: Teng et al., 2022. 

We analysed relevant studies to determine the most crucial competencies for a digital leader in 
today’s world. We used the terms ‘characteristics,’ ‘skills,’ and ‘traits’ interchangeably to represent 
the multifaceted nature of the investigated concept. While these terms have distinct meanings-char-
acteristics include both inherent and learned attributes, skills refer to acquired capabilities, and 
traits denote stable personality features. Here they are considered inter-connected elements that 
together define the construct under study in this study. Klein (2020) used a content analysis of a 
literature review. This study found 23 characteristics of digital leaders which are classified into three 
factors. The top skills in the ‘digital business’ dimension were ‘innovative visionary,’ ‘networking 
intelligence,’ and ‘digital intelligence.’ ‘adaptable’ and ‘agile’ were the top skills in the ‘general mind-
set’ factor. Lastly, the top skills for the ‘social attitude’ dimension were ‘motivating coach’ and ‘social 
intelligence.’ Figure 2 summarises these characteristics. 

 

 

Figure 2. Digital leadership characteristics 
Source: Klein, 2020. 
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In the digital age, technologies are constantly and rapidly changing. Determining which digital skills 
the leader who will lead digital transformation processes is not easy but essential. Due to a lack of 
research in this area, it could be difficult to determine which of the 23 acknowledged abilities a digital 
leader (DL) must have to efficiently lead the organisation through a DT (Klein, 2020). For this reason, 
some researchers explored the subject to identify some of the most crucial skills of a DL to fill this gap. 
Promsri (2019) identified six traits as the primary abilities that a DL must possess, which are mentioned 
in Table 1. On the other hand, Senadjki et al. (2024) stated that capabilities, experience, predictability, 
and vision are important for digital leaders. Interestingly, the top talents listed by Promsri (2019) and 
Klein (2020) have a high degree of overlap. The aim of our study is most directly related to Promsri’s 
(2019) identification of these six characteristics as the most important abilities of a digital leader such 
as digital knowledge literacy, innovative vision, customer focus, agility, risk-taking, collaboration, and 
emphasis on their significance. As a result, we considered the top six digital leader characteristics 
shown in Table 1 as the basis of the digital leadership skills scale (DLS scale).  

Table 1. Digital leader top six skills 

Digital Leadership (DL) Characteristics Description 

Digital knowledge and literacy 
DL’s digital knowledge and the ability to comprehend the digital tech-
nologies which impact digital transformation (DT) in an organization. 

Innovative visionary  
DL’s ability to have a clearly defined and stated vision and purpose for 
DT, and the ability to communicate that vision to employees at all levels 
in the organization, fostering an entrepreneurial mentality. 

Customer focus 
DL’s requirement is to understand customers’ true needs and address 
them while implementing the DT. 

Agility 
DL’s capability to be flexible, agile, and adaptive for tackling the rapidly 
changing environment in the digital era. 

Risk-taking and experimental 
atmosphere creation 

DL enables employees throughout the organization to experiment with 
new products, services, and changes while embracing failure and mistakes 
and learning from them, also actively looking for fresh opportunities. 

Emotional intelligence 
and collaboration 

DL needs to equip themselves with high emotional intelligence which 
enables self-awareness, empathy, communication skills, collaborative 
skills, and cultural awareness. These skills encourage employees and 
teams to collaborate in an open and positive environment across 
boundaries to ensure a successful DT. 

Source: Promsri (2019). 

The literature defines emotional intelligence as an individual’s ability to affect oneself and others to 
achieve goals and reach set targets (Salovey & Mayer, 1990). Emotional intelligence enhances digital lead-
ership through effective communication and conflict management, self-awareness and decision-making, 
empathy, and managing relationships (Alsalminy & Omrane, 2023). Moreover, Rockstuhl et al. (2011) 
highlighted that emotional intelligence was a more significant indicator of digital leadership effectiveness 
in domestic settings. As a result, emotional intelligence coupled with digital leadership skills play an active 
role in increasing the financial performance of enterprises in the digital transformation process. 

On the other hand, previous research emphasized the significance of digital transformation (Wang 
& Xia, 2024), the vital role of leadership (Araujo et al., 2021), and, in particular, the unquestionable 
role of digital leaders in the success of digital transformation in the contemporary day (Persson & Ma-
nas, 2021). Moreover, the most important abilities of a digital leader have been highlighted (Klein, 
2020; Porfírio et al., 2021; Promsri, 2019). Digital leadership has been highlighted as one of the most 
understudied themes in the context of digital transformation, and more research is needed to go 
deeper into this topic (Malik, 2024). As a result, the main purpose of this study is to reveal that an 
organization’s digital leadership skills are very important in influencing organisational characteristics. 
This, in turn, positively affects the organisation’s digital transformation, which ultimately leads to en-
hanced financial performance. In this Table, while ‘capability’ refers to the potential and capacity to 
change and adapt in response to the evolving digital environment, such as in the case of agility and 
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risk-taking, ‘ability’ implies the present skill or competence in carrying out tasks related to digital lead-
ership (e.g., digital knowledge, innovative vision). 

Nowadays, researchers are becoming more interested in the broad and ongoing field of DT re-
search (Vaska et al., 2020; Verhoef et al., 2021). However, the literature appears to lag behind the real 
world, with fewer studies focusing on how organisations are digitally altered (Fernández-Rovira et al., 
2021; Li, 2018; Warner & Wager, 2019). It has been observed that the models utilized by businesses 
during the digital transformation process consider client experience (Heinze et al., 2018; Ramantoko 
et al., 2018) and the competencies and attitudes of the leadership (Chonsawat & Sopadang, 2020). 
However, it has been noted that they do not include digital leadership skills in their DT models. Caputo 
et al. (2021) stated that it has been determined that it requires the implementation of technology as 
well as the redefining of important components of the business model. 

On the other hand, DT requires a digital leader (Euler, 2015), and DL is critical to the success of any 
firm’s DT (El Sawy et al., 2016). The extent and manner in which leadership influences the transfor-
mation process within organisations (Singh et al., 2020), as well as the importance of the company’s 
mission to mobilize employees for DT (Porfírio et al., 2021), remain subject to further examination. In 
addition, for businesses digitalizing their business models is essential (Scuotto et al., 2021). However, 
achieving this is not straightforward. For instance, these models often overlook crucial leadership skills 
such as leadership guidance and prioritisation. This oversight creates uncertainty regarding the poten-
tial gains and outcomes of digital transformation (Gruber, 2019; Rafael et al., 2020). Consequently, 
according to these perspectives, we hypothesised: 

H1: Digital leadership skills positively influence digital transformation. 

He et al. (2023) emphasized the function of leadership in enabling creative people and offering 
organized assistance support in crisis management through guiding digitalization. Moreover, Dalvi et 

al. (2013) noted the significant positive relationships between leadership, organisational change, and 
organisational development. Moreover, Ko et al. (2021) concluded that decision-makers, namely lead-
ers, are the driving forces of digital transformation (DT) within organizations. Through these valuable 
research outputs, we created the following hypothesis: 

H2: Digital leadership skills positively influence financial performance. 

Successful digital transformation depends on considering both technological and organisational 
factors (Appio et al., 2021). Although the concept of performance in enterprises requires a complex 
procedure, it depends on organisational factors and thus organisational factors should be included in 
the DT process (Gnizy, 2019). In the proposed model, organisational factors in enterprises consist of 
digital technology, digital transformation strategy, and employee digital skills. The issues of managing 
digital projects and accompanying infrastructure are addressed by a digital transformation strategy 
(DTS) (Henfridisson & Bygstad, 2013). Its objectives are to manage an organization’s path toward the 
intended (digitally changed) future condition and to plan, prioritize, and carry out its digital transfor-
mation (DT) initiatives (Matt et al., 2015). According to Wessel et al. (2021), digital technologies are a 
versatile phenomenon that enables an organization to conduct digital operations and is a key factor in 
digital transformation. However, Lipsmeier et al. (2020) and Tabrizi et al. (2019) also emphasize the 
integration of digital technology into the company’s digital strategy. On the other hand, Holopainen et 

al. (2022) and Suuronen et al. (2022) have highlighted that digital technologies also ensure that em-
ployees within the company are strategically prepared to transition to digital operations. Therefore, 
Zhao et al. (2023) have emphasized the significant role of digital literacy among employees in the cor-
porate digital transformation process. Thus, we put forward the subsequent hypothesis:  

H3: Digital leadership skills positively influence organisational factors. 

Leaders with digital skills positively affect the production, development, and ultimately the overall 
performance of the organisation, as they positively affect the development of employees’ skills and 
strategic plans of businesses (Ladkin & Patrick, 2022). Persson and Manas (2021) highlighted that the 
leader’s successful application of digital leadership skills is a necessity for the digital transformation of 
enterprises and is an important factor in increasing the company’s financial performance at the end of 
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the DT process. We created the following hypothesis to determine the impact of the digital leadership 
role on improving financial performance in the DT process in enterprises. 

H4: Organisational factors positively influence digital transformation. 

Business outcomes are positively impacted by digital transformation (Hai, 2021). According to recent 
research, business financial performance is influenced by digital transformation (Mubarak, 2019). Fur-
thermore, enterprise performance benefits from enterprise digital transformation (Wang & Xia, 2024). 
According to Wang et al. (2020), digital transformation consistently enhances organisational perfor-
mance and positively influences both short- and long-term financial outcomes. Peng and Tao (2022) em-
phasized that digital transformation in enterprises increases input-output efficiency, leading to overall 
productivity growth. Jacobs et al. (2016) argue that digital transformation positively impacts the financial 
performance of the business. Based on these opinions, we created the subsequent hypothesis. 

H5: Digital transformation positively influences financial performance. 

RESEARCH METHODOLOGY 

Study Design 

We aimed to create a new scale, the digital leadership skills scale (DLS scale), designed to measure digital 
leadership skills. Subsequently, we wanted to integrate these scale items into the scale developed by 
Teng et al. (2022) as a sub-dimension and examine its overall compatibility with the previously developed 
model for the research on the correlation between DT and enterprises’ financial performance. 

Therefore, the initial phase involved the development of the DLS scale, a new measurement de-
signed to assess digital leadership skills. As Figure 3 shows, in the subsequent phase, we integrated 
the items from the DLS scale as a sub-dimension into the scale developed by Teng et al. (2022) as 
shown in Figure 1. Then, we examined the overall compatibility and harmony of the integrated DLS 
scale items with the previously developed scale for DT. 

 

 

Figure 3. Proposed model 
Source: own elaboration. 

 
Participants: We selected employees active in an organization by purposeful sampling method. The 
online survey yielded 701 responses. The study received ethical approval from NEU Scientific Re-
search Ethics Committee for this study (NEU/AS/2023/185). 

From Table 2 we may see that participants represented different genders, different generations, dif-
ferent working experiences, different company sizes, different industries, different education levels, and 
different regions. The regions consisted of the following countries: Europe (Cyprus, Germany, Sweden, 
Turkey), America (Canada), Asia (Iran, UAE – United Arab Emirates), and others. There were no missing 
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observations in the data. Mahalanobis distance was utilized for the analysis of multivariate outlier obser-
vations. Based on Mahalanobis distance results, we found no outlier data points in the dataset. 

Table 2. Demographic information of the participants 

Demographic Variable 

Frequency 

(for first 

set 

n1=351) 

% 

Frequency 

(for sec-

ond set 

n2=350) 

% 

Frequency 

(for all ob-

servations 

n=701) 

% 

Gender Male 201 57.26% 275 78.57% 476 67.9% 

 Female 149 42.45% 75 21.43% 224 32.0% 

 Other 1 0.28% 0 0.00% 1 0.1% 

What is your birth 
year? 

Baby Boomer (1946-1964) 3 0.86% 2 0.57% 5 0.7% 

 Generation X (1965-1980) 21 6.00% 14 3.99% 35 5.0% 

 
Generation Y or Millennials 
(1981-1996) 

241 68.86% 168 47.86% 409 58.3% 

 Generation Z (1997-2004) 86 24.57% 166 47.29% 252 35.9% 

Years of working ex-
perience 

1-3 Years 39 11.14% 30 8.55% 69 9.8% 

 4-5 Years 75 21.43% 89 25.36% 164 23.4% 

 6-10 Years 154 44.00% 143 40.74% 297 42.4% 

 > 10 Years 83 23.71% 88 25.07% 171 24.4% 

Company size < 10 Employees 38 10.86% 33 9.40% 71 10.1% 

 10-50 Employees 189 54.00% 213 60.68% 402 57.3% 

 51-250 Employees 64 18.29% 50 14.25% 114 16.3% 

 > 250 Employees 60 17.14% 54 15.38% 114 16.3% 

Industry 
Information and communi-
cations echnology 

203 57.83% 275 78.57% 478 68.2% 

 Education 71 20.23% 27 7.71% 98 14.0% 

 Retail 23 6.55% 10 2.86% 33 4.7% 

 Food 19 5.41% 13 3.71% 32 4.6% 

 Banking 12 3.42% 6 1.71% 18 2.6% 

 Health and medicine 11 3.13% 8 2.29% 19 2.7% 

 Other 12 3.42% 11 3.14% 23 3.3% 

Education Level PhD / Post-Doc 43 12.29% 34 9.69% 77 11.0% 

 Master’s Degree 89 25.43% 125 35.61% 214 30.5% 

 Bachelor’s Degree 212 60.57% 180 51.28% 392 55.9% 

 Associate’s Degree 2 0.57% 1 0.28% 3 0.4% 

 High School Diploma 5 1.43% 10 2.85% 15 2.1% 

Region Europe  194 55.27% 151 43.14% 345 49.22% 

 America  99 28.21% 125 35.71% 224 31.95% 

 Asia 55 15.67% 67 19.14% 122 17.40% 

 Others 3 0.85% 7 2.00% 10 1.43% 
Source: own study. 

After an initial questionnaire administration, we conducted a retest of the DLS scale was conducted 
on a randomly selected group of 90 participants two weeks later to assess the test-retest reliability. 
This retest aimed to determine the consistency and stability of participants’ responses over time. The 
decision to provide a two-week interval in the process of evaluating test-retest reliability was specifi-
cally chosen to minimize any memory effects on participant responses. A two-week period allows for 
a more stable assessment by reducing the influence of short-term emotional or situational changes on 
participants’ responses. The literature suggests that a two-week period is sufficient and appropriate 
for reliability assessments, providing an effective timeframe to evaluate the stability of measurements 
without significant changes in participants’ overall condition (Neuhaus et al., 2023; Cavus & Sancar, 
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2023; Streiner et al., 2014). Furthermore, we subjected the dataset to both EFA and CFA following its 
division into two distinct subsets. To elaborate, we separated the dataset comprising 701 cases into 
two groups. We used the first set of 351 case for exploratory factors for the scale development. Fur-
thermore, we used a second set of 350 cases for confirmatory analysis, which validated the scale’s 
structure and features. According to the literature, a sample would be split with one half being used 
to build a model and the other to test and validate the results from the first part (Anderson & Gerbing, 
1988; Fokkema & Greiff, 2017). Splitting the sample into two for EFA and CFA strengthens the proce-
dure of evaluating the consistency, applicability, and accuracy of the determined model. Thus, a more 
reliable basis is provided for the validity of the scale and test the robustness of the model. Demo-
graphic differences exist between the two data sets for EFA and CFA, such as gender, birth cohorts, 
work experience, company size, industry, and education. These differences can provide an opportunity 
to test the adaptability and robustness of the scale across various demographic and contextual groups 
and contribute to its potential for broader applicability. 

Statistical analysis: In the study, we used a comprehensive set of analysis methods to ensure the 
validity and reliability of the developed DLS scale and the proposed model integrated with the DLS scale. 
First, we assessed the normality of items through Skewness and Kurtosis indices, which lay in the ac-
ceptable bounds as the Skewness ranging between −2 and 2 and Kurtosis values of the items varying 
along −7 and 7, respecTvely. First, we examined the content validity for the scale. Next, we analysed the 
dataset’s suitability for factor analysis using the Barlett Sphericity Test and the Kaiser-Meyer Olkin (KMO) 
coefficient. Later, we utilised an exploratory factor analysis (EFA) via principal component analysis with 
oblimin rotation to investigate the construct validity of the scale. We evaluated reliability using the Spear-
man–Brown coefficient, Cronbach’s alpha (CrA), and retest reliability with Intraclass correlation and Pear-
son correlation coefficients. Moreover, item analysis included the computation of corrected item-total 
correlation and CrA (when individual items were eliminated). Subsequently, we employed a Student’s t-
test to determine whether the scale’s items effectively differentiated between the bottom and top 27% 
of the participants. Furthermore, we utilised CFA to test the validation of the structure of the factors 
identified in EFA. In the next stage, in addition to the analyses conducted during the development of the 
DLS scale, such as EFA, CFA, reliability, and item analysis, we also assessed convergent and discriminant 
validity to examine the overall compatibility and harmony of the integrated DLS scale items with the Teng 
et al. (2022)’s model. Then, we used a simple linear regression model to test the developed hypothesis. 
We conducted data analysis with the R Studio version 4.3.2. 

RESULTS AND DISCUSSION 

Stage 1: Development of DLS Scale 

DLS Scale Items Development Procedure 

At first, we created a 14-item pool for leadership skills, considering that each skill is highly relevant to 
a digital leader’s needed skills. We examined these items’ content validity. Eight senior managers of 
information technology (IT) assessed the 14-item trial form as part of the qualitative stage who were 
experienced in the leadership roles of small, medium, and large enterprises and knowledgeable in the 
subject area. While two of these 8 IT experts were experts in IT project management, the others were 
experts in digital strategy, data analytics, cyber security, system analysis, and digital marketing, respec-
tively. We conducted a quantitative part using the content validity ratio (CVR) and index (CVI) to ana-
lyse the scale’s content validity in further detail. In this stage of the process, we asked specialists to 
rate every component on a scale of 1 to 3, denoting ‘not essential,’ ‘helpful but not essential,’ and 
‘essential.’ We kept items that met Lawshe’s criterion for CVR scores and removed those that did not. 
Lawshe’s criterion, which considers the opinions of eight experts, determines a critical CVR value of 
0.75 (Lawshe, 1975). Furthermore, we evaluated the clarity, simplicity, relevance, and ambiguity of the 
content validity index for item defined as ‘I-CVI’ and the scale content validity defined as ‘S-CVI/Ave’ 
via the four-point-scale (Polit et al., 2007; Yaghmaie, 2003). 
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Values lying outside of this range were adjusted appropriately, and I-CVI scores at or above 0.78 
were considered acceptable; we regarded scores below 0.7 as inappropriate (Polit et al., 2007). S-CVI 
Ave indices as the mean value of all I-CVIs were greater than or equal to 0.9 and thus were adequate. 
Before as well as after item elimination, we determined the mean CVR and I-CVI indices of the full 
scale. We found eight items to be less appropriate for inclusion in the scale and were later removed, 
according to the content validity rates and indices that were acquired following the experts’ feedback 
(A leader’s digital intelligence positively affects the digital transformation strategy of your enterprise; 
A leader’s social intelligence positively affects the digital transformation strategy of your enterprise; A 
leader’s openness abilities positively affect the digital transformation strategy of your enterprise; A 
leader’s democratic delegation skills positively affect the digital transformation strategy of your enter-
prise; A leader’s focus on employee orientation positively affects the digital transformation strategy of 
your enterprise; A leader’s lifelong learning abilities positively affect the digital transformation strategy 
of your enterprise; A leader’s ambidexterity skills positively affect the digital transformation strategy 
of your enterprise; A leader’s decisive courage positively affect the digital transformation strategy of 
your enterprise). As a result of the expert’s opinion, we removed eight items. Consequently, we cre-
ated a 6-item measure according to the suggestions and opinions of eight experts for the creation of 
the DLS scale. There were 7-point Likert scale items on this scale. This scale includes seven-point Likert 
scale items varying from 1 (strongly disagree) to 7 (strongly agree). 

EFA Results of The DLS Scale 

We unequivocally analysed the DLS scale’s underlying factor structure using an EFA. Our sample size 
was sufficient for the analysis, as KMO was as 0.908. Moreover, due to Bartlett’s sphericity test, we 
can conclude that the dataset exhibited the normal distribution and was appropriate for analysis 
(χ2(15)= 1420.398, p <0.001). From the findings of factor analysis, the DLS scale was a one-factor scale 
with an eigenvalue of 4.244, explaining 70.729% of the total variance. Furthermore, the component 
matrix showed factor loadings varying from 0.801 to 0.899. As depicted in Table 3, we measured and 
illustrated the factor loadings and communalities of all six items of the DLS scale. 

Table 3. Items, factor loadings, and communalities 

Item 

No 
Statement 

Factor 

loading 

Commu-

nalities 

1 A leader’s digital knowledge and the ability to comprehend digital technologies pos-
itively affect the digital transformation strategy of your enterprise. 

0.801 0.641 

2 A Leader’s futuristic entrepreneurial mentality, and ability to clearly define and 
communicate the enterprise’s vision to employees, positively affect the digital 
transformation strategy of your enterprise 

0.899 0.809 

3 A leader’s understanding of customers’ true needs and addressing them, positively 
affect the digital transformation strategy of your enterprise. 

0.846 0.715 

4 A leader’s capability to be flexible, agile, and adaptive for tackling the rapidly chang-
ing environment, positively affects the digital transformation strategy of your enter-
prise. 

0.839 0.704 

5 A leader’s ability to encourage employees to experiment with new products and 
services, and learn from their failures, positively affects the digital transformation 
strategy of your enterprise. 

0.851 0.725 

6 A leader’s emotional intelligence, self-awareness, empathy, and communication 
skills, positively affect the digital transformation strategy of your enterprise. 

0.806 0.650 

Source: own study in R-studio. 

CFA Results of the DLS Scale 

We employed the second group (n2=350) to test the item-factor structure established in EFA 
through CFA. We examined the data to see if they fit the one-factor model using the maximum like-
lihood estimation approach. To evaluate the compatibility of the model, we utilised various fit indi-
ces. These fit indices include standardized root mean square residual (SRMR), normed Chi-
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square(χ²/df), root mean square error of approximation (RMSEA), incremental fit index (IFI), good-
ness-of-fit index (GFI), comparative fit index (CFI), adjusted goodness-of-fit index (AGFI), Bentler-
Bonett normed fit index (NFI), and Bentler-Bonett non-normed fit index (NNFI) (Bollen, 1986; Bollen, 
1989; Schermelleh-Engel et al., 2003). In the context of these fit indices, values nearing 1 indicated 
a favourable fit, as the values approaching 0 for RMSEA and SRMR signify a strong fit (Tabachnick et 

al., 2013). Table 4 presents detailed fit indices for the one-factor model. 

Table 4. CFA results of the DLS scale 

Index Value Excellent fit interval Acceptable fit interval Fit 

χ� 22.085 0 ≤ χ� ≤ 2df 2df<χ� ≤ 3df  (df=9) Acceptable 

χ�/df 2.453  0 ≤ χ�/df ≤ 2 2 < χ�/df ≤ 3 Acceptable 

RMSEA 0.064 RMSEA ≤ 0.05 0.05 < RMSEA ≤ 0.08 Acceptable 

SRMR 0.018 SRMR ≤ 0.05 0.05 < SRMR ≤ 0.10 Excellent 

NFI 0.984 NFI ≥ 0.95 0.90≤ NFI < 0.95 Excellent 

TLI 0.985 TLI  ≥ 0.97 0.95≤ TLI < 0.97 Excellent 

IFI 0.991 IFI ≥ 0.95 0.90≤ IFI < 0.95 Excellent 

CFI 0.991 0.97≤ CFI ≤ 1.00 0.95≤ CFI < 0.97 Excellent 

GFI 0.928 0.95≤ GFI ≤ 1.00 0.90≤ GFI < 0.95 Acceptable 

AGFI 0.904 0.90≤ AGFI ≤ 1.00 0.85≤ AGFI < 0.90 Excellent 
Source: own study. 

These results align with the predefined threshold values provided in Table 4. The suggested 
one-factor model for the DLS scale appeared to have good support from all fit measures, suggesting 
an excellent fit and validity. 

Reliability Evaluation of DLS Scale 

The DLS scale has quite good internal consistency, as evidenced by a CrA of 0.917. Moreover, the 
Spearman-Brown split-halfreliability coefficient yielded a similarly high value of 0.896. Furthermore, 
90 individuals completed the scale at a 2-week interval to assess test-retest reliability, and the results 
were evaluated using ICC and Pearson’s r. The ICC value for the overall scores was remarkably high at 
0.982 (p<0.001), while Pearson’s r also demonstrated a strong correlation of 0.989 (p<0.001). The data 
highlights the consistency of DLS scores over about two weeks. 

Item Analysis Results of the DLS Scale 

To evaluate the items in the DLS scale, we conducted several analyses, including corrected item-total 
correlation, squared multiple correlations (SMC), CrA when individual items were removed, and a t-test 
comparing the upper 27% and lower 27% subgroups for all items. Table 5 presents the summary of mean, 
standard deviation (SD), and item analysis outcomes. The results of the corrected item-total correlation 
ranged from 0.714 to 0.845, while SMC values fell between 0.545 and 0.731 for all scale items. Notably, 
the corrected item-total correlation values for all items exceeded 0.300. Furthermore, when each item 
was removed individually, CrA values did not surpass the overall internal consistency coefficient of 0.917. 
We conducted Student’s t-test to compare mean scores between the top 27% (n=95) and bottom 27% 
(n=95) sets for all items, all 6 items displayed significant differences between the two groups, with t-
values ranging from 16.585 to 21.784. These results indicate that the scale’s items effectively distinguish 
participants regarding digital leadership skills and collectively assess the same behaviour. 

Stage 2: Integration DLS Scale to the Proposed Model as a Factor 

At this stage, we collectively evaluated the items of the proposed model together with the items 
from the DLS scale for the proposed model. This evaluation aimed to integrate the valid and reliable 
DLS scale items into the comprehensive framework of the proposed model as a complementary sub-
dimension. In summary, during this phase, we thoroughly examined the integrated DLS items within 
the broader context of the proposed model’s overall consistency and alignment. In this section, in 
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addition to the analyses conducted during the development of the DLS scale, such as EFA, CFA, reli-
ability, and item analysis, we also assessed discriminant and convergent validity and performed item 
analysis. The factor analysis preceded an individual examination of the reliability, convergent and 
discriminant validity, and total scale as well as the dimensions and scale items within each dimen-
sion. It is advised that each construct’s composite reliability (CR) and CrA values are above 0.70 to 
demonstrate validity for convergent (Hair et al., 1998). Moreover, each factor’s average variance 
extracted (AVE) value needs to be greater than 0.5 (Fornell & Larcker, 1981). We tested the discri-
minant validity using the Fornell-Larcker criteria (Fornell & Larcker, 1981). 

Table 5. Item analysis findings of the DLS scale 

Item x̅ (s) Corrected item-total correlation SMC CrA if item deleted t (top 27%-bottom 27%) 

1 6.34 (1.162) 0.714 0.571 0.909 18.741*** 

2 6.18 (1.167) 0.845 0.731 0.890 21.784*** 

3 6.27 (1.107) 0.771 0.596 0.901 18.479*** 

4 6.17 (1.099) 0.762 0.594 0.902 16.585*** 

5 6.28 (1.085) 0.778 0.611 0.900 19.257*** 

6 6.08 (1.115) 0.719 0.545 0.908 17.371*** 
Note: ***p<0.001. 
Source: own study. 

EFA Results 

We applied the EFA on a set of 35 items across six scales to identify the relationships between them 
and group them into expected distinct factors based on their common variance. Moreover, the KMO 
of the sampling adequacy measure reported a value of 0.992 showing sample size adequacy. Moreo-
ver, due to Bartlett’s sphericity test, we can conclude that the dataset exhibited a normal distribution 
and was appropriate for analysis (χ2 (528) = 8387.584, p <0.001). The results of the EFA revealed that 
two items, item number 17 (To what extent your enterprise uses artificial intelligence) and item num-
ber 24 (To what extent your enterprise uses cybersecurity technology), did not meet the acceptable 
range of factor loading, i.e., they were less than 0.40. We removed these items from the study since 
they failed to demonstrate adequate performance during the analysis, despite being initially included 
under the scale of digital technology. We used the extraction method of PCA and the rotation method 
of Oblimin with Kaiser Normalization to derive these results. Following the removal of these two items, 
we refined the scale to comprise 33 items with 6 dimensions. The items within each sub-dimension 
demonstrated strong construct validity, aligning effectively with their respective sub-dimensions. Six 
dimensions together explained 69.562% of the variance in the proposed model. The revised scale 
demonstrated satisfactory factor loadings and communalities. The EFA successfully refined the original 
set of 35 items, resulting in a more robust scale comprising 33 items. This process allowed for a better 
understanding of the underlying factors within the data, thereby enhancing the reliability and validity 
of the scale for subsequent analyses. Furthermore, when we collectively assessed the proposed 
model’s items with the DLS scale’s items, we observed that the items were placed in the expected 
factors, and there was no structural disruption as shown in Table 6. In other words, when considered 
as a whole, the items were appropriately situated within the relevant sub-dimensions. 

CFA Results 

We assessed and confirmed the 6-factor model obtained from the EFA analysis using CFA with a sample 
of n2=350. To evaluate the model’s fit, we employed various fit indices. The CFA results presented in 
Table 7 demonstrate that the proposed 6-factor model exhibits an excellent fit, confirming the 6-factor 
model obtained from the EFA analysis. 

Discriminant-convergent Validity 

Ensuring convergent validity requires that each dimension displays CR and CrA indices exceeding 0.70, 
with each factor’s AVE being a minimum of 0.5 (Fornell & Larcker, 1981; Hair et al., 1998). Our analysis  
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Table 6. EFA result of the proposed model 

Item Statement 
Factor 

loading 
Communalities 

 Digital leadership skills (DLS) 

1 
A leader’s digital knowledge and the ability to comprehend digital technologies 
positively affect the digital transformation strategy of your enterprise. 

0.702 0.670 

2 

A leader’s futuristic entrepreneurial mentality, and ability to clearly define and 
communicate the enterprise’s vision to employees positively affect the digital 
transformation strategy of your enterprise 

0.916 0.819 

3 
A leader’s understanding of customer’s true needs and addressing them posi-
tively affect the digital transformation strategy of your enterprise. 

0.806 0.719 

4 

A leader’s capability to be flexible, agile and adaptive for tackling the rapidly 
changing environment positively affects the digital transformation strategy of 
your enterprise. 

0.82 0.748 

5 

A leader’s ability to encourage employees to experiment with new products and 
services and learn from their failures positively affect the digital transformation 
strategy of your enterprise. 

0.839 0.735 

6 
A leader’s emotional intelligence, self-awareness, empathy, and communication 
skills positively affect the digital transformation strategy of your enterprise. 

0.868 0.731 

 % of variance: 5.496  Eigenvalue: 1.814 

Digital Transformation (DT) 

7 ‘Assess your organization’s digital transformation maturity compared to peers.’ 0.898 0.824 

8 ‘Assessment of the use of digital technology.’ 0.904 0.796 

9 ‘Assess how widely your own digital technology is used.’ 0.834 0.738 

 % of variance: 6.491  Eigenvalue: 2.142 

Digital Transformation Strategy (DTS) 

10 ‘Your company’s digital transformation strategy can increase sales.’ 0.645 0.681 

11 ‘Your company’s digital transformation strategy can improve competitiveness.’ 0.696 0.749 

12 
‘Your company’s digital transformation strategy can fundamentally change busi-
ness processes.’ 

0.883 0.699 

13 
‘Your company’s digital transformation strategy can improve customer experi-
ence and satisfaction.’ 

0.843 0.775 

14 
‘Your company’s digital transformation strategy can improve innovation capabil-
ities.’ 

0.671 0.712 

15 ‘Your company’s digital transformation strategy can improve business decisions.’ 0.683 0.605 

16 ‘Your company’s digital transformation strategy can improve efficiency.’ 0.772 0.680 

 % of variance: 38.641  Eigenvalue: 12.752  

Digital Technology (DTech) 

18 ‘To what extent your enterprise uses blockchain technology.’ 0.822 0.658 

19 
‘To what extent your enterprise uses cloud technologies (cloud computing, edge 
algorithms, cloud-edge collaboration).’ 

0.687 0.641 

20 ‘To what extent your enterprise uses big data and data analysis.’ 0.635 0.606 

21 ‘To what extent your enterprise uses mobile technology 4.5G-5G.’ 0.712 0.655 

22 ‘To what extent your enterprise uses the Internet of Things (IoT).’ 0.693 0.743 

23 ‘To what extent your enterprise uses social media (collaboration technology).’ 0.689 0.463 

 % of variance: 4.310  Eigenvalue: 1.422 

Employee Digital Skills (EDS) 

25 ‘We advance continuous learning in digital technologies.’ 0.695 0.726 

26 ‘A balance between general digital skills and specialized digital roles is adequate.’ 0.691 0.706 

27 ‘We can assemble teams with the right mix of skills for each digital project.’ 0.776 0.719 

28 
‘Employees are compound talents who understand both business and digitaliza-
tion.’ 

0.644 0.651 

29 
‘My organization provides employees with resources or opportunities to acquire 
the right digital skills for digital transformation.’ 

0.745 0.716 
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 % of variance: 3.382  Eigenvalue: 1.116 

Financial Performance (FP) 

30 ‘Digital transformation of your business can help increase sales.’ 0.671 0.663 

31 ‘Digital transformation of your business can help return on sales.’ 0.768 0.694 

32 ‘Digital transformation of your business can help increase gross profit.’ 0.690 0.659 

33 ‘Your enterprise’s digital transformation can help increase net profit.’ 0.725 0.662 

34 ‘Digital transformation of your business can help return on equity.’ 0.651 0.787 

35 ‘Digital transformation of your business can help return on investment.’ 0.741 0.615 

 % of variance: 11.243  Eigenvalue: 3.710 

Source: own study. 

Table 7. CFA results for the proposed model 

Index Value Fit 

χ� 823.290 Excellent 

χ�/df 1.715 Excellent 

RMSEA 0.0409 Excellent 

SRMR 0.0218 Excellent 

NFI 0.9610 Excellent 

NNFI 0.9817 Excellent 

IFI 0.9834 Excellent 

CFI 0.9833 Excellent 

GFI 0.9159 Acceptable 

AGFI 0.9130 Excellent 
Source: own study. 

reveals that all factors in the study exhibited AVE indices higher than 0.5, along with CR and CrA values 
exceeding 0.7 for each factor, as indicated in Table 8. WE assessed discriminant validity using the For-
nell-Larcker criteria (Henseler et al., 2015). Our findings, presented in Table 9, align with the Fornell-
Larcker, as the AVE values’ square root for each dimension passes over the correlation coefficients for 
each factor in the relevant columns and rows, confirming discriminant validity. Discriminant validity 
analysis is crucial to demonstrate that the factors of a scale are distinct from each other, each making 
a unique contribution. A scale must show that it measures different factors. On the other hand, con-
vergent validity is employed to determine if a scale measures similar concepts or components across 
different factors. If different factors measure the same concept, this indicates that convergent validity 
is achieved. Therefore, the analysis results indicated that the DLS integrates with the proposed model, 
measuring similar concepts as a whole. Moreover, it confirmed that the factors of the scale were dis-
tinct from each other and each contributed uniquely. 

Table 8. Convergent validity result for the proposed model 

Dimension CR CrA AVE 

DLS 0.928 0.917 0.685 

DT 0.911 0.854 0.773 

DTS 0.897 0.815 0.558 

DTech 0.857 0.811 0.502 

EDS 0.836 0.798 0.506 

FP 0.858 0.832 0.503 
Source: own study. 

Reliability Analysis Results 
The proposed model demonstrated good internal consistency, as shown by CrA value of 0.942 for all 33 
items. The proposed model’s six dimensions each showed robust internal consistency (LS=0.917, 
DT=0.854, DTS=0.815, DTech=0.811, EDS=0.798, FP=0.832). When calculating the CrA value for the scale 
containing five dimensions without including the LS sub-dimension, we found it to be 0.851. This indi 
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Table 9. Discriminant validity results 

Dimension 
Fornell-Larcker Criteria 

LS DT DTS DTech EDS FP 

LS 0.827 – – – – – 

DT 0.612 0.879 – – – – 

DTS 0.619 0.515 0.747 – – – 

DTech 0.658 0.596 0.509 0.709 – – 

EDS 0.641 0.630 0.683 0.703 0.711 – 

FP 0.598 0.563 0.695 0.678 0.674 0.709 
Source: own study. 

cates that including the LS factor in the scale enhances the reliability of the proposed model. Further-
more, removing any particular item from either factor had no significant influence on CrA levels. Further-
more, the Spearman-Brown value of whole items on the DLS scale indicated a good value (r = 0.774). All 
dimensions for the proposed model dimensions also displayed favourable values, for the Spearman-
Brown coefficient consistency (LS=0.857, DT=0.824, DTS=0.801, DTech=0.787, EDS=0.752, FP=0.804). 

Item Analysis Results 

For all factors, the item-total correlations were higher than 0.300. Moreover, the items’ SMC varied 
from 0.485 to 0.778, all of which comfortably surpassed the 0.20 threshold in the context of item anal-
ysis as shown in Table 10 (Hooper et al., 2008). Strong associations between items and their respective 
constructs were frequently demonstrated by those with robust item-total correlations and SMC values, 
which considerably improved the scale’s overall validity and reliability. Furthermore, the CrA values of 
all items were not above the scale’s total alpha value of 0.942 when we methodically removed individ-
ual elements from the scale and computed CrA. Notably, when we conducted this study for every sub-
factor separately, the pattern remained consistent. The item analysis yielded several important con-
clusions, which emphasize how crucial it is to keep all 33 items in the proposed model. These findings 
highlight how every item on the scale is consistent with the concept being studied and adds to the 
scale’s general validity and reliability. In other words, when these scale items were integrated into the 
model developed by Teng et al. (2022), the DLS scale was separated from the factors in the model 
proposed by Teng et al. (2022) and was evaluated as a different sub-dimension harmoniously. 

Stage 3: Hypothesis Evaluation 

To evaluate the hypothesis in this study, we conducted Pearson’s correlation analysis and simple linear 
regression analysis. Table 12 presents the analysis results. In our model, organisational factors have 
been considered as the total of digital technology, digital transformation strategy, and employee digi-
tal skills as in Teng’s model. 

Influence of DLS on DR: We can see that we have statistically verified H1 based on the simple 
regression results in Table 12, (F(1.699)=115.290; R2=0.142, p<0.01). The regression model coefficient 
(β=0.376, p<0.01) showed that digital leadership skills have a statistically significant and positive influ-
ence on digital transformation. 

Influence of DLS on FP: We have statistically verified H2 based on the simple regression results 
in Table 12F(1.699)=551.627; R2=0.441, p<0.01). The regression model coefficient (β=0.664, p<0.01) 
showed that digital leadership skills have a statistically significant and positive influence on organ-
isational factors. 

Influence of DLS on OF: We have statistically verified H3 based on the simple regression results 
in Table 12 (F(1.699)=570.279; R2=0.449, p<0.01). The regression model coefficient (β=0.670, 
p<0.01) showed that digital leadership skills have a statistically significant and positive influence on 
organisational factors.  
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Table 10. Item analysis for the proposed model 

Item x̅ (s) min-max 
Corrected item-

total correlation 
SMC CrA if item deleted 

t-value (27% up-

per-27% lower) 

 Factor 1. Leadership skills (LS)  

1 6.34 (1.162) 1-7 0.548 0.640 0.939 22.851*** 

2 6.18 (1.167) 1-7 0.526 0.778 0.939 21.456*** 

3 6.27 (1.107) 1-7 0.538 0.682 0.939 20.369*** 

4 6.17 (1.099) 1-7 0.572 0.691 0.939 23.562*** 

5 6.28 (1.085) 1-7 0.575 0.677 0.939 19.799*** 

6 6.08 (1.115) 1-7 0.553 0.652 0.939 20.456*** 

 Factor 2. Digital transformation (DT)  

7 5.29 (1.205) 1-7 0.498 0.678 0.940 17.325*** 

8 5.34 (1.234) 1-7 0.432 0.661 0.940 18.471*** 

9 5.54 (1.170) 1-7 0.465 0.602 0.940 14.955*** 

 Factor 3. Digital transformation strategy (DTS)  

10 5.60 (1.067) 1-7 0.614 0.683 0.939 15.698*** 

11 6.00 (1.207) 1-7 0.561 0.727 0.939 18.366*** 

12 5.54 (1.145) 1-7 0.495 0.608 0.940 17.474*** 

13 5.91 (1.130) 1-7 0.619 0.751 0.940 15.241*** 

14 6.06 (1.182) 1-7 0.622 0.711 0.940 18.470*** 

15 5.79 (1.182) 1-7 0.566 0.633 0.939 14.521*** 

16 5.91 (1.197) 1-7 0.636 0.683 0.939 19.911*** 

 Factor 4. Digital technology (Dtech)  

17 3.76(1.266) 1-7 0.211 0.184 0.953 1.856 

18 2.96 (2.156) 1-5 0.437 0.575 0.941 17.802*** 

19 5.31 (1.447) 1-7 0.537 0.504 0.940 14.257*** 

20 5.05 (1.527) 1-7 0.595 0.644 0.940 18.332*** 

21 5.73 (1.619) 1-7 0.521 0.564 0.939 14.125*** 

22 4.27 (2.173) 1-7 0.483 0.650 0.940 19.226*** 

23 5.60 (1.363) 1-7 0.581 0.485 0.940 18.515*** 

24 4.32(1.798) 1-7 0.196 0.195 0.948 1.559 

 Factor 5. Employee digital skills (EDS)  

25 5.63 (1.253) 1-7 0.707 0.673 0.940 17.846*** 

26 5.80 (1.331) 1-7 0.594 0.665 0.940 18.203*** 

27 5.37 (1.394) 1-7 0.649 0.715 0.939 14.255*** 

28 5.15 (1.534) 1-7 0.606 0.629 0.939 15.230*** 

29 5.41 (1.513) 1-7 0.673 0.675 0.940 19.655*** 

 Factor 6. Financial performance (FP)  

30 5.81 (1.090) 1-7 0.681 0.707 0.939 20.354*** 

31 5.77 (1.077) 1-7 0.707 0.713 0.939 15.277*** 

32 5.68 (1.078) 1-7 0.678 0.699 0.939 19.656*** 

33 5.60 (1.050) 1-7 0.650 0.684 0.939 22.542*** 

34 5.52 (1.180) 1-7 0.656 0.778 0.939 20.874*** 

35 5.55 (1.194) 1-7 0.662 0.673 0.939 20.412*** 
Note: *** p<0.001. 
Source: own study. 

Influence of OF on DT: From a simple linear regression model for the influence of organisational 
factors on digital transformation, we have statistically confirmed H4 F(1.699)=237.’923; R2=0.254, 
p<0.01). The regression model coefficient (β=0.504, p<0.01) showed that organisational factors are 
statistically significant and positively influence digital transformation. 

Influence of DT on FP: From a simple linear regression model for the influence of digital transfor-
mation on financial performance, we have statistically confirmed H5 F(1.699)=140.262; R2=0.254, 
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p<0.01). The regression model coefficient (β=0.409, p<0.01) showed that digital transformation signif-
icantly positively influences financial performance. 

Table 11. Pearson correlation coefficients between the factors 

Variables DLS OF FP DT 

DLS 1    

OF 0.670** 1   

FP 0.664** 0.809** 1  

DT 0.376** 0.504** 0.409** 1 
Note: **p<0.01; (n=701). 
Source: own study. 

CONCLUSIONS 

Developments in the technological field have made digital transformation necessary. All businesses 
must initiate digital transformation processes immediately under digital leadership. Therefore, enter-
prises need to recognize the significance of digital leadership skills and include digital leaders in their 
digital transformation processes. However, the existing body of literature lacks a comprehensive scale 
to measure the digital leadership skills (DLS) of leaders. For this reason, we constructed a valid and 
reliable tool called the digital leadership skills scale (DLS scale). Therefore, the findings of this study 
are important as they have the potential to address this knowledge gap. Moreover, in the study, the 
developed scale has been used to identify the digital leadership skills influencing Digital transfor-
mation, organisational factors, and financial performance, respectively, and to illustrate the relation-
ships between these factors in the proposed model. By using this proposed model, enterprises may 
get useful insights into the process of digital transformation and investigate the impact of each factor 
on the integration of DLS into their digital transformation plan. 

Table 12. Simple linear regression analysis Results for testing hypothesis 

Statistics B β Std.Error t p 95% Confidence Interval Decision 

(DLS DT)   H1 
supported Constant 9.521  0.655 14.541 0.000 (8.235, 10.806) 

DLS 0.188 0.376 0.018 10.737 0.000 (0.154, 0.222) 

 Model 1 summary: R2=0.142; F(1.699)= 115.290; p=0.000  

(DLS FP)   H2 
supported Constant 10.824  0.978 11.070 0.000 (8.905, 12.744) 

DLS 0.614 0.664 0.026 23.487 0.000 (0.563, 0.666) 

 Model 3 summary: R2=0.441; F(1.699)= 551.627; p=0.000  

(DLS OF)   H3 
supported Constant 33.296  2.666 12.488 0.000 (28.062, 38.531) 

DLS 1.703 0.670 0.071 23.881 0.000 (1.563, 1.843) 

 Model 2 summary: R2=0.449; F(1.699)= 570.279;p=0.000  

(OF DT)   H4 
supported Constant 6.930  0.626 11.079 0.000 5.702, 8.159) 

OF 0.099 0.504 0.006 15.425 0.000 (0.087, 0.112) 

 Model 4 summary: R2=0.254; F(1.699)= 237.923; p=0.000  

(DT FP)   H5 
supported Constant 21.036   1.069 0.000 (18.938, 23.135) 

DT 0.757 0.409  0.064 0.000 (0.631, 0.882) 

 Model 5 summary: R2=0.167; F(1.699)= 140.262; p=0.000  
B: Unstandardised coefficient, β: Standardised coefficient. 
Source: own study. 
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Theoretical Implications 

The present study significantly contributes to the existing literature on the digital transformation 
of enterprises. Digital transformation is crucial for enterprises’ survival and competitiveness 
(Westerman et al., 2012), and effective implementation of digital transformation positively affects 
the financial performance of enterprises (Valdez-Juárez et al., 2024). However, Fabian et al. (2021) 
stated that digital transformation has been achieved effectively by involving digital leaders and a 
positive relationship between digital transformation and financial performance has only emerged. 
A virtuous digital leader must have digital knowledge and literacy, innovative vision, net-working 
intelligence, digital intelligence (Klein, 2020), etc. However, a digital leader who is technologically 
weak will not be a role model for its employees in the enterprise’s digital transformation process, 
will be inadequate in the technical and theoretical applications required for digital transformation, 
and will have a great impact on the failure of digital transformation within the enterprises. Eventu-
ally, the technologically strong digital leader ensures the success of an organisation’s digital trans-
formation (El Sawy et al., 2016; Ko et al., 2021; Tigre et al., 2023). 

Consequently, the importance of digital leadership skills in driving digital transformation and 
financial performance has been overlooked. Araujo et al. (2021) highlighted that there is a gap in 
the literature on digital leadership skills in the context of digital transformation. Moreover, they 
stated that more scientific research on the impact of digital leadership is required in the future and 
that a new study should be designed to establish a quantifiable scale of digital leadership. In this 
context, the digital leadership skills scale developed in our study addresses this gap in the literature. 
Moreover, we also contributed to the literature the proposed model that will guide businesses 
through the digital transformation process. 

Practical Implications 

As a result of the mandatory need for digitalization among businesses, many enterprises have initiated 
the digital transformation process under the leadership of digital leadership (Euler, 2015). However, stud-
ies in the literature identify a lack of advanced digital transformation models in enterprises. For this rea-
son, we introduced the digital leadership skills scale (DLS scale) to the literature as a reliable tool to meas-
ure digital leadership skills in the context of digital transformation. Moreover, we integrated this scale 
into the existing model developed by Teng et al. (2022) and eliminated the lack of ‘digital leadership skills’ 
in the model. The developed DLS scale provides practitioners with a tool to systematically assess and 
develop their digital leadership skills. In this way, practitioners can conduct targeted training and devel-
opment efforts in digital leadership more effectively. Moreover, the DLS scale enables leaders to track 
their progress over time, supporting continuous improvement in line with digital transformation goals. 
Moreover, the new model created will guide businesses in the digitalization process and will have a pos-
itive impact on their development in the current competitive business environment. By establishing con-
nections with existing research in the literature and emphasizing the importance of digital leadership 
skills, this study has revealed the positive impact of these skills on the financial performance of businesses 
in their digitalization efforts. Therefore, the constructed DLS scale and proposed model make a valuable 
contribution to the related literature on leadership skills, digital transformation, and financial perfor-
mance in enterprises’ digital transformation processes. 

In summary, the developed DLS scale provides enterprises with a tool to systematically assess and 
develop their leaders’ digital leadership skills. The developed scale helps leaders identify their strengths 
and areas for improvement in enterprises by focusing on the core competencies required for digital trans-
formation. In this way, practitioners can conduct targeted training and development efforts in digital 
leadership more effectively. Moreover, the DLS scale enables leaders to track their progress over time, 
supporting continuous improvement in line with enterprises’ digital transformation goals. 

Limitations and Future Research Direction 

As with all scientific research, this study also has some limitations. The study was limited to the items 
in the developed new DLS scale used. Moreover, the model was limited to used factors. Since the 
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relationships examined and the model created are confined to these dimensions, we evaluated the 
research questions tested in the study within this scope. 

For future work, we suggest integrating additional dimensions into the model and testing different 
relationships between these dimensions. Furthermore, scholars can apply the DLS scale developed in 
this study to different sectors within the digital transformation process, enabling a comparative anal-
ysis of the differences in digital leadership skills or commonalities between sectors. Moreover, scholars 
could apply structural equation modelling (SEM) as a different approach for analysing relationships in 
path models with latent variables, such as digital leadership skills. Using SEM may add robustness to 
the findings by allowing for a more comprehensive examination of the hypothesized relationships and 
mediating factors within the model. On the other hand, we recommend testing the scale’s validity 
using more balanced samples in future research for EFA and CFA. This approach would allow a deeper 
understanding of how demographic and contextual factors such as gender, birth cohorts, work expe-
rience, company size, industry, and education influence the scale’s validity. 
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