
2(52)
2023

 

NR 2(52) 2023, LIPIEC – GRUDZIEŃ

NO. 2(52) 2023, JULY – DECEMBER

PL ISSN 1640 - 4920



INŻYNIERIA MINERALNA 
Czasopismo Polskiego Towarzystwa Przeróbki Kopalin 

JOURNAL OF THE POLISH MINERAL ENGINEERING SOCIETY 

 
REDAKCJA — EDITORIAL BOARD 

Redaktor Naczelny —  Barbara TORA — Editor in Chief 

 

Zastępca Redaktora Naczelnego, 

Redaktor Techniczny — 

Julia OKRĘGLICKA — Vice Editor, Technical Editor 

Sekretarz Redakcji — 

Redaktor Statystyczny — 

Agnieszka SUROWIAK 

Tomasz NIEDOBA 

— Editorial Secretary 

— Statistical Editor 
 

 

REDAKTORZY DZIAŁOWI  

BRANCH EDITORS 

 MIĘDZYNARODOWA RADA REDAKCYJNA 

INTERNATIONAL ADVISORY EDITORIAL BOARD 

Stanisława SANAK-RYDLEWSKA 
Tomasz SUPONIK 

Dariusz PROSTAŃSKI 
Jadwiga JARZYNA 
Marek BOROWSKI 
Tomasz LIPECKI 

Jolanta BIEGAŃSKA 
Wiktoria SOBCZYK 

Agnieszka KIJO-KLECZKOWSKA 
Andrzej ŚLĄCZKA 

 Rosja —  
Grecja — 

Słowacja —  
Wegry — 
Czechy — 
Czechy — 
Rosja — 
RPA — 

Polska —  
Słowacja —  

Wegry — 
Słowacja — 
 Kanada — 

Słowacja — 
W. Brytania — 

Polska —  
Rumunia —  

Kanada — 
Polska — 
Turcja — 

USA — 
RPA — 

Rosja — 
Indie — 
Chiny — 

Słowacja —  
Czechy — 

Australia — 
Serbia — 

Japonia — 
Chiny — 

Ukraina — 
Niemcy — 
Ukraina — 
Czechy — 

Tatyana ALEXANDROVA 
Georgios ANASTASSAKIS 

 Peter BLISTAN 
Ljudmilla BOKÁNYI  

Vladimir ČABLÍK 
Pavel ČERNOTA 

Valentin A. CHANTURIYA 
Johan DE KORTE 
Jan DRZYMAŁA 
Juraj GAŠINEC 

Imre GOMBKÖTŐ 
Gabriel WEISS 

M.E. HOLUSZKO 
Slawomir HREDZAK 

Douglas E. JENKINSON 
Przemysław KOWALCZUK 

Sanda KRAUSZ 
Janusz LASKOWSKI 
Marcin LUTYŃSKI 

Gülhan ÖZBAYOGLU 
B. K. PAREKH 

David PEATFIELD 
Yuliy B. RUBINSHTEIN 

Kalyan SEN 
Zhongjian SHAN 

Jirí ŠKVARLA 
Hana STANKOVA 

Andrew SWANSON 
Rudolf A. TOMANEC 
Masami TSUNEKAWA 

 Xie WENBO 
Olexandr YEGURNOV 

 Dieter ZIAJA 
Serhii CHUKHAREV 
Vladimir LAPCIK 

— Russia 
— Greece 
— Slovakia 
— Hungary 
— Czech Republic 
— Czech Republic 
— Russia 
— South Africa 
— Poland 
— Slovakia 
— Hungary 
— Slovakia 
— Canada 
— Slovakia 
— United Kingdom 
— Poland 
— Romania 
— Canada 
— Poland 
— Turkey 
— USA 
— South Africa 
— Russia 
— India 
— China 
— Slovakia 
— Czech Republic 
— Australia 
— Serbia 
— Japan 
— China 
— Ukraine 
— Germany 
— Ukraine 
— Czech Republic 

 
 

INŻYNIERIA MINERALNA JEST DOSTĘPNA (OPEN ACCESS) NA STRONIE WYDAWCY | WHOLE ISSUES OF INZYNIERIA MINERALNA ARE AVAILABLE (OPEN ACCESS) ON PUBLISHER 

WEBSITE: POLSKA WWW.POTOPK.COM.PL/ARCHIWUM 

ENGLISH WWW.POTOPK.COM.PL/AN_ARCHIWUM 

www.inzynieriamineralna.com.pl 

 
INŻYNIERIA MINERALNA JEST INDEKSOWANA I ABSTRAKTOWANA | INŻYNIERIA  MINERALNA IS INDEXED AND ABSTRACTED: 

SCOPUS (ELSEVIER), WEB OF SCIENCE, MASTER JOURNAL LIST – EMERGING SOURCES CITATION INDEX (CLARIVATE ANALITICS), POL-index, EBESCO, BAZTECH, Chemical Abstracts, 

Реферативный Журнал. 

Inżynieria Mineralna is a member of CROSSREF. 

 

ADRES REDAKCJI | CORRESPONDENCE ADDRESS: 

POLSKIE TOWARZYSTWO PRZERÓBKI KOPALIN | POLISH MINERAL ENGINEERING SOCIETY 

MICKIEWICZA 30, 30-059 KRAKÓW 

MAIL: im@agh.edu.pl, inzynieria_mineralna@agh.edu.pl, tora@agh.edu.pl 

SKŁAD/ŁAMANIE/UKŁAD TYPOGRAFICZNY/OBSŁUGA: NOWY WSPANIAŁY HOLDING (NWH) 

KONTAKT: C@NWH.PL 

DRUK: DRUKARNIA TYPOGRAFIA — WWW.TYPOGRAFIA.COM.PL 

KONTAKT: TYPOGRAFIA@TYPOGRAFIA.COM.PL 

NAKŁAD: 50 egz. 

 
© Inżynieria Mineralna, ISSN 1640-4920, Kraków 2023 by POLSKIE TOWARZYSTWO PRZERÓBKI KOPALIN 

 Inżynieria Mineralna — Czasopismo Polskiego Towarzystwa Przeróbki Kopalin jest dostępna na licencji CC-Y-SA 3.0 w systemie Open Access na stronie www.inzynieriamineralna.com.pl 

Inzynieria Mineralna — Journal of the Polish Mineral Processing Society is available under CC-BY-SA 3.0 license in Open Access at webpage: www.inzynieriamineralna.com.pl 

© Articles by authors 

http://www.potopk.com.pl/ARCHIWUM
http://www.potopk.com.pl/AN_ARCHIWUM
mailto:inzynieria_mineralna@agh.edu.pl
mailto:C@NWH.PL
http://www.typografia.com.pl/
mailto:TYPOGRAFIA@TYPOGRAFIA.COM.PL


Inżynieria Mineralna — Lipiec – Grudzień 2023 July – December — Journal of the Polish Mineral Engineering Society

Distinguished participants, 

As we gather for the prestigious POL-VIET 2023 — the 7th International Conference POL-VIET, dedicated to 
fostering scientific and research cooperation between Vietnam and Poland, we embark on a journey of discovery, 
collaboration, and innovation in the realms of Industry and Earth Sciences. 

This conference stands as a beacon of opportunity for scientists and experts alike, offering a platform for the 
exchange of knowledge and experiences that span the breadth of these fields. At the core of our discussions will 
be subjects that delve into the heart of contemporary scientific and technological advancements, all of which are 
intrinsically tied to the pursuit of sustainable and responsible industry  practices. 

At POL-VIET 2023, we bring together not just expertise but also a collective determination to address the 
challenges that lie before us. It is here that we will explore the frontiers of innovation, forge collaborations, and lay the 
groundwork for a future where industry practices align harmoniously with environmental preservation.

We are providing a collection of papers that were submitted to the conference and successfully reviewed and we 
invite you to engage with us in thoughtful deliberation and exchange of ideas. Each presentation and discussion will 
contribute to the set of insights that will shape the future of mining and Earth sciences. 

Thank you for being a part of POL-VIET 2023, and we look forward to the valuable contributions and enriching 
discussions that await us.

Sincerely,

Marek Borowski
Conference Chair

POL-VIET 2023
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The Impact of Digital Leadership on Organizational 
Performance: A Study in Vietnam's coal Mining 
Companies
Le VAN CHIEN1)*, Nguyen DUC THANG1), Pham KIEN TRUNG1),  
Nguyen THI HOAI NGA2)

 

Abstract
Under the influence of the 4th industrial revolution and the impact of the Covid-19 pandemic, digital transformation is rapidly taking 
place in all aspects of society. For businesses, digital transformation is an essential and objective trend for their sustainability and 
development. The purpose of digital transformation for businesses is to enhance operational efficiency through factors such as accelerating 
market speed, gaining competitive advantage, driving revenue growth, increasing labor productivity, and expanding customer attraction 
and retention. Numerous studies have indicated that the process of digital transformation in businesses is influenced by leadership and 
digital transformation strategies, and digital transformation has an impact on business performance. This study aims to identify the 
relationship between digital leadership and the operational efficiency of coal mining companies in Vietnam, with the mediating role of 
digital transformation strategies. Additionally, the study examines the moderating role of digital skills on the relationship between digital 
transformation strategies and the operational efficiency of the organizations. The research surveyed 111 employees and workers currently 
working in coal mining companies in Vietnam. Through analysis and hypothesis testing, the results showed that digital leadership does not 
have a direct impact on coal companies’ operational efficiency. However, it indirectly affects business performance through the mediating 
role of digital transformation strategies. The study's findings also revealed that the digital skills of employees play a moderating role in 
enhancing the relationship between digital transformation strategies and the operational efficiency of the organization.

Keywords: digital transformation, digital leadership, digital transformation strategy, digital skill, organization performance, coal mining company

1. Introduction
In the context of the strong global trend of the 4th in-

dustrial revolution, digital transformation plays a crucial and 
necessary role for both nations and businesses. It helps en-
hance business efficiency, improve competitive capabilities, 
and create numerous opportunities for innovation.

In Vietnam, the Government has set the direction for 
"Vietnam to become a digital nation, stable and prosperous, 
pioneering the experimentation of new technologies and 
models; fundamentally and comprehensively innovating the 
management and operation of the Government, and the busi-
ness operations of companies" (Prime Minister, 2020). To 
successfully accomplish the above mission, it requires active 
digital transformation efforts from the Government, organi-
zations, and businesses.

Currently, the coal industry in Vietnam plays a crucial 
role in contributing to the country's economic development 
and ensuring energy security (Thang, 2023). The coal mining 
and supply for both the domestic and international markets 
in Vietnam are carried out by various entities, including the 
Vietnam National Coal - Mineral Industries Holding Cor-
poration Limited (Vinacomin), Dong Bac Corporation, 319 
Corporation, Vietmindo (FDI company) etc. Among these 
entities, the key producers and suppliers of coal are Vina-
comin and Dong Bac Corporation, which together account 
for 95% of the domestic coal production (Chien et al., 2015). 
According to data from the General Statistics Office, in 2022, 
the coal industry in Vietnam employed over 100,000 workers, 

generating a total revenue of over 160 trillion VND, with coal 
production reaching approximately 47 million tons. With a 
large number of managed companies and a significant labor 
force, the coal industry's operations require close coordina-
tion in production. Therefore, digital transformation will help 
coal companies streamline intermediary processes, reduce 
time, and enhance the operational efficiency of production 
and business activities within the industry.

In recent years, Vietnam's coal companies have begun 
to build digital transformation programs. Vinacomin is at 
the forefront of this digital transformation initiative, with a 
goal to complete their program by 2025. The objective is to 
leverage the power of digital technology and data to increase 
operational efficiency, enhance production and business ef-
fectiveness, and improve labor productivity across the entire 
corporation (Vinacomin, 2022). In addition, Vinacomin has 
also developed the digital action program (code 612-CTr/
DU), aimed at raising awareness and strengthening com-
munication, building strategies, plans, and implementation 
roadmaps, focusing on resource and financial preparation, 
and improving infrastructure, digitization, and data stan-
dardization to serve the digital transformation process. The 
results obtained from the digital transformation process have 
been quite positive. Most of the companies have established 
internal network connectivity within their office and units, 
diseminated shared ERP software solutions throughout the 
company, implemented document management and work-
flow software, significantly reducing paperwork and approval 

Submission date: 20-08-2023 | Review date: 27-09-2023



122 Inżynieria Mineralna — Lipiec – Grudzień 2023 July – December — Journal of the Polish Mineral Engineering Society

time for documents. The intelligent data reporting system col-
lects and analyzes data from various units, providing timely 
support to leaders in the decision-making process.

Despite the significant improvements and active engage-
ment of coal companies in Vietnam in the digital transfor-
mation process, the results of the digital transformation ef-
forts still face several limitations. These include the capacity 
to receive, apply, and utilize digital technologies effectively. 
Additionally, there are shortcomings in the awareness of dig-
ital transformation among some leaders, managers, and em-
ployees within the companies, lacking comprehensive under-
standing and readiness for the digital transformation journey.

The practical experience of the digital transformation pro-
cess in Vietnamese coal mining companies demonstrates that 
leadership plays a essential role in influencing digital trans-
formation activities within these organizations. Throughout 
the digital transformation journey, companies have adopted 
modern technologies to serve various tasks, particularly in 
management, to keep up with the changing business envi-
ronment. This has led to the emergence of new management 
concepts that align with the transition to digital organiza-
tions. One prominent concept is "Digital Leadership," which 
emphasizes the integration of technological advancements 
and transformative leadership to achieve the strategic objec-
tives of the organization in an ever-changing environment 
(Al-Hawary, S. I., 2009; Sheninger, 2019). Digital leadership 
is considered as the combination of leadership skills and dig-
ital competencies to effectively leverage digital technologies 
and enhance business efficiency (Wasono & Furinto, 2018). 
It involves utilizing digital tools and strategies while leading 
teams and organizations through the digital transformation 
process to achieve maximum benefits from digital technology 
and improve overall business performance.

Some studies suggest that the role of digital leadership is 
instrumental in generating positive outcomes for businesses 
(Al-Husban et al., 2021; Tulungen et al., 2022). On the other 
hand, some other studies argue that digital leadership does 
not have a direct impact on business outcomes but rather ex-
erts an indirect influence through some other factors (Amelda 
et al., 2021; Yopan et al., 2022).

There have been numerous studies on digital transforma-
tion and its outcomes, but none have focused on the relation-
ship between digital leadership, digital transformation strate-
gies, and the organizational performance, particularly in coal 
mining companies in Vietnam. This research aims to examine 
the impact of digital leadership on the operational efficiency 
of coal mining companies in Vietnam through the mediat-

ing role of digital transformation strategies. Additionally, it 
investigates the moderating effect of employees' digital skills 
on the relationship between digital transformation strategies 
and organizational operational efficiency. The study seeks to 
fill this gap in the literature and provide valuable insights into 
how digital leadership can influence the digital transforma-
tion process and overall performance of coal mining compa-
nies in Vietnam.

2. Literature review
2.1. Digital Leadership

Leaders play a crucial role in driving and promoting dig-
ital transformation efforts in today's Industry 4.0 era (Li et 
al., 2016). The theories of change and transformational lead-
ership are essential in adapting organizational structures 
and mechanisms to cope with rapid technological advance-
ments (Zeike et al., 2019). As a result, various concepts have 
emerged, integrating factors that influence organizational 
behavior and digitization to achieve optimal organizational 
outcomes. One of the recent concepts is digital leadership, 
which refers to the use of digital platforms to guide and influ-
ence employee behavior in achieving the organization's stra-
tegic goals (Sheninger, 2019). Digital leadership are consid-
ered a new generation of leaders who utilize digital tools and 
skills to motivate and guide employees towards digitization 
(Al-Hawary et al., 2012; Zeike et al., 2019). Artüz & Bayrak-
tar suggest that digital leaders think and act differently from 
traditional leaders, interacting with the digital world based 
on three elements: computing, communication, and content 
to ensure organizational success (Artüz & Bayraktar, 2021).

2.2. Digital transformation strategies
Digital transformation impacts different perspectives and 

serves various objectives of the organization (Nadeem et al., 
2018; Reis et al., 2018). Within businesses, digital transforma-
tion involves digitizing and transforming the business model 
to create new opportunities and increase revenue. Therefore, 
companies must adopt new strategies based on digital tech-
nologies (Ross et al., 2016). Digital transformation is the best 
strategy for businesses and should be reflected throughout the 
entire process of business implementation, operation, and per-
formance evaluation. It is no longer sufficient to maintain tech-
nical aspects; instead, all decision-making, work processes, and 
collaborations need to be digitized to provide the best customer 
experience (Teng et al., 2022). To drive the digital transforma-
tion process, organizational strategies should address the trans-
formation of products, service processes, business models, and 

Fig. 1. Proposed Research Model 
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the adoption of new technologies (Matt et al., 2015).
Digital transformation strategy is not solely about setting 

goals for process optimization or process automation. It is a care-
fully designed and implemented plan to manage the sustainable 
integration of digital technologies (Bharadwaj et al., 2013; Matt 
et al., 2015). Similar to a personalized roadmap, a digital trans-
formation strategy can bring significant value during the digital 
transformation journey of a business (Teng et al., 2022).

2.3. Organizational performance
The operational efficiency of an organization is a funda-

mental concept in management studies and has been of interest 
to researchers since its inception as it summarizes the perfor-
mance of an organization in a specific metric. Koohang et al. 
suggest that the operational efficiency of a business measures 
the progress and development of its strategies (Koohang et al., 
2017). The operational efficiency of an organization reflects its 
success in achieving predetermined objectives by comparing 
them with actual results to identify weaknesses and address 
them. Additionally, it is defined as the organization's ability to 
achieve strategic objectives efficiently and effectively by opti-
mizing available resources (Mohammad, 2019).

The effectiveness of an organization's operations is eval-
uated through various indicators, such as financial metrics 
(Parmenter, 2015; Sawaean & Ali, 2020), employee satisfac-
tion (Zhai & Tian, 2019), customer satisfaction (Chakraborty 
& Biswas, 2020; T. Wang et al., 2021), productivity (Al-Surmi 
et al., 2020), quality (Loukis et al., 2019), and efficiency (Ver-
meeren et al., 2014; Zhou et al., 2019). However, in this study, 

the effectiveness of the organization's operations is discussed 
from the perspective of the outcomes of business manage-
ment activities. Thus, it is considered a comprehensive con-
cept that reflects the results of all aspects and operations of 
the organization, whether financial or non-financial. There-
fore, the effectiveness of the organization's operations needs 
to be measured based on the evaluation and perception of the 
employees within the organization.

2.4. Digital Skill
In the context of the 4th industrial revolution, humans 

have become accustomed to technology and live alongside it. 
Therefore, digital skills are significant for everyone. Without 
adequate digital skills, individuals cannot utilize and harness 
the new features of technology, leading to potential lagging 
behind in society and especially facing the risk of being re-
placed in organizations. Digital skills encompass all skills 
related to technology, from basic literacy (e.g., reading and 
writing) to general abilities for the workforce and specific 
skills for IT specialists (Motyl et al., 2017). There are four di-
mensions to measure digital skills, including digital literacy, 
digital communication, digital analysis, and digital thinking 
(van Deursen et al., 2016).
3. Research model and hypotheses

The qualitative research was conducted through system-
atization to clarify the concepts, processes, and relationships 
between Digital Leadership, Digital Transformation Strategy, 
Digital Skills, and Business Performance in mining compa-
nies. Additionally, the study explored specific information 

Tab. 1. Survey Results. Source: Survey Results by the authors

Tab. 2. Scale assessment results
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from coal mining companies in Vietnam, combined with ex-
pert surveys and group discussions to establish the following 
hypotheses:

3.1. The relationship between Digital Leadership and Orga-
nizational Performance

Although the concept of digital leadership is relatively 
new and has not been deeply researched, there is substan-
tial evidence regarding the impact of digitization on organi-
zational performance. Research by Dijkstra points out that 
integrating digitalization into organizational management 
enhances communication effectiveness across administrative 
levels (Dijkstra, J., 2020). As a result, productivity increases, 
and output is improved, leading to higher customer satisfac-
tion and a larger market share.

Digital leadership is considered an effective leadership ap-
proach to achieving organizational sustainability through com-
petitive advantages, emphasizing the optimal and efficient utili-
zation of resources (Artüz & Bayraktar, 2021). Additionally, the 
reliance of digital leadership on technology development and 
business environment interaction can reduce working time due 
to low error rates and accurate knowledge of customer prefer-
ences (Freitas Junior et al., 2020; Sheninger, 2019). Therefore, 
the first research hypothesis is formulated as follows:

Hypothesis 1 (H1): Digital leadership has a positive and sig-
nificant impact on the operational efficiency of organizations.

3.2. The relationship between Digital Leadership and Digital 
Transformation Strategy

Building and implementing a digital transformation 
strategy has become a major concern for organizations be-
fore undergoing digital transformation in various industries 
(Chanias et al., 2019). Digital leadership plays a crucial role 
in building the digital transformation strategy of an organi-
zation. They are the ones who create the organization's vision 
and implement initiatives to actualize that vision by leverag-
ing employee enthusiasm and rationalizing the organization's 
operations (Cong & Thu, 2020; Mardiana, 2020). The perspec-

tives and knowledge about digital transformation by digital 
leaders will be specified and incorporated into the organiza-
tion's strategy, making digital leadership highly significant in 
the process of developing the digital transformation strategy. 
Based on this, the next research hypothesis is proposed:

Hypothesis 2 (H2): Digital leadership has a positive and 
significant impact on the digital transformation strategy of 
the organization.

3.3. The relationship between Digital Transformation Strat-
egy and Organizational Performance

Digital transformation strategy is a core factor that is in-
dispensable in the ongoing process of digital transformation. It 
serves as a prerequisite for successful digitalization (Teng et al., 
2022). If organizations develop an effective, clear, and coherent 
digital transformation strategy, it will facilitate a smooth digital 
transformation process, thereby enhancing the operational ef-
ficiency of the organization. Previous research has shown that 
digital transformation at the organizational level requires at-
tention to the alignment of strategy, vision, and investment in 
digital transformation; the suitability of innovative culture; in-
tellectual property and secrets; the power of digital capabilities; 
and the utilization of digital technologies (Gurbaxani & Dunkle, 
2019). Digital transformation strategies have a positive impact on 
short-term and long-term financial performance (H. Wang et al., 
2020). From this, the following research hypothesis is proposed:

Hypothesis 3 (H3): Digital transformation strategy has 
a positive and significant impact on organizational perfor-
mance.

3.4. The relationship between Digital Leadership and Or-
ganizational Performance is mediated by the role of Digital 
Transformation Strategy

The objective of digital transformation in businesses is to es-
tablish distinctive core competencies, develop long-term devel-
opment strategies, design rational organizational structures, op-
timize value chain networks, and build long-term development 
strategies (Paschou et al., 2020). Companies need to improve 

Tab. 3. Evaluation indices of model fit with the collected data. ource: The authors analyzed the data collected from the survey

Tab. 4. Results of the model testing. Source: Data analysis conducted by the authors from survey data

Tab. 5. Results of second-order regression



125Inżynieria Mineralna — Lipiec – Grudzień 2023 July – December — Journal of the Polish Mineral Engineering Society

their digital skills to meet market demands by implementing dig-
ital transformation with a strategy that utilizes digital technology 
as a survival strategy amidst technological advancements (Chen 
et al., 2021; Usai et al., 2021; Zhang et al., 2021). Businesses must 
undergo comprehensive digital transformation in terms of strat-
egy, operations, organization, capabilities, and activities in the 
digital economy (Yu & Moon, 2021). 

Digital leadership plays a pivotal role in enhancing the 
effectiveness of businesses through digital transformation ef-
forts. However, the leaders themselves cannot execute the dig-
ital transformation activities alone, as they need to articulate 
it into specific objectives and incorporate them into the strat-
egy as a basis for implementation by employees within the or-
ganization. From this perspective, the research team believes 
that the digital transformation strategy acts as a mediator in 
the relationship between digital leadership and organizational 
performance. Hence, the proposed research hypothesis is as 
follows:

Hypothesis 4 (H4): The digital transformation strategy 
mediates the relationship between digital leadership and or-
ganizational performance.

3.5. The relationship between Digital Transformation Strat-
egy and Organizational Performance is mediated by the role 
of Digital Skills

Some previous studies have suggested that digital skills 
are directly influenced by digital collaboration and indirectly 
influenced by digital leadership (Saputra et al., 2021), digital 
skills play an intermediary role in the relationship between 
digital leadership and organizational performance (Tulun-
gen et al., 2022), digital leadership can achieve effectiveness 
through two approaches: competence and awareness of digital 
transformation, and the ability to implement digital strategies 
within the organization (Zeike et al., 2019).

To successfully implement digital transformation in busi-
nesses, besides leadership and strategy, the digital skills of em-
ployees play a crucial role. While leadership initiates the dig-
ital transformation and strategy sets the goals to be achieved, 
employees are the ones directly carrying out the digital trans-
formation activities of the organization. Therefore, digital 
support policies must go hand in hand with enhancing dig-
ital skills (Gal et al., 2019). Based on this, the research team 
believes that with the same digital transformation strategy, 
the higher the digital skills of employees, the better they will 
perform the objectives of the digital transformation strategy. 
Consequently, the organizational performance derived from 

digital transformation activities will be enhanced. In other 
words, digital skills will moderate the impact of the digital 
transformation strategy on the organizational performance.

Hypothesis 5 (H5): The impact of the digital transfor-
mation strategy on the organizational performance is higher 
when the digital skills of employees are higher.

Based on the proposed research hypotheses, the research 
model includes the following factors as shown in Figure 1.

4. Research methodology
4.1. Research Scale

The variables used in this study include:
Digital leadership, which is the independent variable and 

measured by 5 observed variables denoted as DL1 to DL5. 
This scale is adopted and developed from Büyükbeşe and Tu-
lungen's scale (Büyükbeşe et al., 2022; Tulungen et al., 2022). 

Business digital transformation strategy, which is the me-
diating variable and measured by 3 observed variables denot-
ed as DTS1 to DTS3. This scale is inherited and developed 
from the scale of the Ministry of Planning and Investment 
(Ministry of Planning and Investment, 2020). 

Organizational performance, which is the dependent 
variable and measured by 4 observed variables denoted as 
OP1 to OP4. This scale is inherited and developed from Lee & 
Choi's scale (Lee & Choi, 2003). 

Employee digital skills, which is the moderating variable 
and measured by 5 observed variables denoted as DS1 to DS5. 
This scale is adopted and developed from Saputra and Tulun-
gen's scale (Saputra et al., 2021; Tulungen et al., 2022).

4.2. Research Sample
The quantitative survey was conducted from April 2023 to 

May 2023, targeting employees working in coal mining com-
panies in Vietnam. The survey was carried out through online 
interviews using a questionnaire built on Microsoft Form. The 
non-random convenience sampling method was employed, 
and the research model consists of 17 observed variables, 
following the guidelines of Hair & colleagues (1998). The 
necessary sample size was determined to be n = 85 (17x5). 
The respondents were asked to answer 17 questions related 
to digital leadership, business digital transformation strategy, 
digital skills of employees, and organizational performance. 
Each question was measured on a 5-point Likert scale, rang-
ing from "Strongly Disagree" to "Strongly Agree". 

To achieve the required sample size, the authors distrib-
uted the survey to more than 300 individuals, resulting in 111 

Fig. 2. Results of linear structural equation modeling (SEM) analysis
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valid responses (some surveys were excluded due to poor sur-
vey quality). The survey results are presented in Table 1. Data 
was imported and analyzed using SPSS and AMOS software.

5. Results
5.1. Scale assessment

The scale was evaluated using Cronbach's Alpha reliability 
coefficient: The results of the Cronbach's Alpha reliability test 
in Table 2 show that all 17 observed variables have correlation 
coefficients with the total variable greater than 0.3; the Cron-
bach's Alpha coefficients of the 4 scales are all greater than 
0.6. Thus, the constructed scales ensure acceptable reliability 
(According to: Cronbach, 1951; Nunnally & Bernstein, 1994).

5.2. Results of the mediation analysis of the role of Digital 
Transformation Strategy in the relationship between Digital 
Leadership and Organizational Performance

Exploratory Factor Analysis (EFA): All 12 observed vari-
ables of the model were included in the EFA. The result of 
the EFA yielded a Kaiser-Meyer-Olkin (KMO) measure of 
0.885 (indicating the suitability of EFA), and a significance 
value (Sig) of 0.000 (indicating significant correlations 
among the observed variables overall). The total variance 
extracted was 86.735% (greater than 50%, indicating that the 
extracted factors explain 86.735% of the data variation). The 
EFA results were consistent with the constructed measure-
ment scales, as all indicators were appropriately loaded onto 
their respective factors.

Confirmatory Factor Analysis (CFA): Confirmatory Fac-
tor Analysis was conducted to assess the model's fit with the 
collected data. The results of the evaluation indices for model 
fit are presented in Table 3.

The results in Table 3 indicate that all evaluation indices 
meet the criteria. Therefore, the conclusion is that the model 
fits the research data and achieves parsimony.

Linear Structural Equation Modeling (SEM) was conduct-
ed after the CFA analysis to evaluate the relationships between 
the factors. The research model was estimated using the linear 
structural equation modeling, and the results are presented in 
Figure 2. The Model Fit indices of the SEM analysis all meet 
the criteria, thus indicating that the linear structural equation 
model in this case is appropriate and reliable. 

The results of the model testing in Table 4 show the de-
tailed outcomes of hypothesis testing. The first hypothesis 
suggests that Digital Leadership has a direct impact on the 
organizational performance of the company. However, the 
results indicate that this hypothesis is not supported as the 
P-value is > 0.05. Therefore, Digital Leadership does not 
have a direct influence on the organizational performance, 
which aligns with previous research findings  (Amelda et al., 
2021; Tulungen et al., 2022; Yopan et al., 2022). The second 
hypothesis proposes that Digital Leadership affects the Dig-
ital Transformation Strategy of the company. The analysis 
results support this hypothesis (β = 0,533; CR = 0,087; P < 
0,05). The third hypothesis suggests that the Digital Trans-
formation Strategy of the company affects its Organizational 
Performance. The analysis results confirm this hypothesis (β = 
0,506; CR = 0,089; P < 0,05). The fourth hypothesis posits that 
Digital Leadership has an impact on the Organizational Per-
formance of the company through the mediating role of the 

Digital Transformation Strategy. The analysis results support 
this hypothesis (β = 0,267; P < 0,05).

5.3. Results of the analysis of the moderating role of Digital 
Skills in the relationship between Digital Transformation 
Strategy and Organizational Performance

The second-order regression method was used to test hy-
pothesis H5. In this hypothesis, Digital Skills (W) act as the 
moderating variable, influencing the relationship between 
Digital Transformation Strategy (X) and Organizational 
Performance (Y). Digital Skills were hypothesized as a pure 
moderator, meaning that they only modify the relationship 
between Digital Transformation Strategy and Organizational 
Performance without having a direct relationship with Or-
ganizational Performance. This hypothesis is accepted when 
X*W has an effect on Y, meaning that the product of Digital 
Transformation Strategy and Digital Skills has an impact on 
Organizational Performance.

The results of the second-order regression estimation are 
presented in Table 5 and Figure 3. The results show that Digi-
tal Transformation Strategy has a significant effect on Organi-
zational Performance (P < 0.005), while Digital Skills do not 
have a significant effect on Organizational Performance (P > 
0.005). The regression results also demonstrate that the in-
teraction effect between Digital Transformation Strategy and 
Digital Skills on Organizational Performance is statistically 
significant (P < 0.005), indicating that hypothesis H5 is sup-
ported. This result means that when employees' Digital Skills 
are higher, the impact of Digital Transformation Strategy on 
Organizational Performance is also higher.

From Figure 3, it is evident that all three lines representing 
the relationship between X (Digital Transformation Strategy) 
and Y (Organizational Performance) with W (Digital Skills) 
have an upward slope. This indicates that regardless of the 
level of digital skills, an increase in the digital transformation 
strategy will lead to an improvement in organizational perfor-
mance. Furthermore, the varying slopes of the three lines in 
the graph indicate that as digital skills increase, the impact of 
the digital transformation strategy on organizational perfor-
mance also increases. 

6. Conclusion, implications, and limitations
The objective of this study was to examine the relationship 

between digital leadership and organizational performance 
through the mediating role of digital transformation strategy, 
as well as the moderating role of digital skills in the relation-
ship between digital transformation strategy and organiza-
tional performance. These hypotheses were investigated in the 
context of coal mining companies in Vietnam. The research 
model comprised four variables: Digital Leadership, Digital 
Transformation Strategy, Digital Skills, and Organizational 
Performance. The results of the analysis demonstrated the va-
lidity and reliability of the proposed model. The findings from 
the analysis of Cronbach's Alpha, Exploratory Factor Analy-
sis (EFA), and Confirmatory Factor Analysis (CFA) all met 
the required criteria, confirming the validity of the proposed 
model.

The results of hypothesis testing through the Structural 
Equation Modeling (SEM) indicate that digital leadership 
does not have a direct effect on organizational performance. 
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However, it does have an indirect effect through the medi-
ation of digital transformation strategy. The estimation of 
higher-order regression in hypothesis testing shows that the 
role of employees' digital skills acts as a moderator, strength-
ening the relationship between digital transformation strate-
gy and organizational performance.

In the face of technological advancements, leaders in coal 
mining companies in Vietnam need to be adaptable to the 
developments and be able to embrace new habits in technol-
ogy usage. Digital leadership plays a crucial role in realizing 
the business strategy to enhance operational efficiency. The 
understanding of digital transformation by leaders in coal 
mining businesses should be utilized to build and achieve 
strategic goals. To effectively leverage the benefits of digital 
transformation in improving organizational performance, 
business leaders must also prioritize enhancing the digital 
skills of their employees during the implementation process.

Digital transformation also has a significant positive im-
pact on the operational efficiency of coal mining companies 
in Vietnam. It is considered an important approach by both 
academia and business practitioners to improve the business 
performance of organizations (Zhang et al., 2021). Clear and 
feasible digital transformation goals and strategies should be 
identified and integrated into the core business strategy of 
these companies. These strategic objectives are also greatly in-
fluenced by the perspectives, perceptions, and capabilities of 
the leaders in the coal mining industry. Additionally, to fur-

ther enhance organizational performance during the digital 
transformation process, attention must also be given to the 
digital skills of the employees.

The limitations of this study include its exploratory na-
ture, which resulted in a limited use of variables. The survey 
sample may not fully represent the strategic planning level of 
the businesses. Additionally, due to time constraints, some 
of the expected participants did not respond, which could 
have affected the study's outcomes. To address these limita-
tions, future research should consider expanding the range of 
variables, such as cooperation, digital literacy, employee sat-
isfaction, and competitive advantage. Furthermore, involving 
more strategic planners, especially top-level leaders, is im-
portant for future studies. In this study, only two participants 
at that level were included. Another limitation is the relatively 
small number of valid responses, with only 111 out of 207 
participants' responses being considered valid. Therefore, for 
future research, increasing the number of respondents and 
improving the survey quality are essential steps to enhance 
the study's validity and reliability.
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