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Abstract

This article aims to explore the significance of applying digital adoption
for the workforce in different sectors, including construction, manufacturing,
services, and agriculture. By analysing globally accepted statistics and schol-
arly articles, we present a comprehensive overview of the impact of digital
adoption of mobile application on both blue-collar and white-collar workers.
The findings emphasize the transformative power of digital technologies and
highlight the potential benefits and challenges associated with their imple-
mentation of digital application and mobile application in each sector. This
research underscores the need for strategic planning and effective training to
maximize the advantages of digital adoption across diverse industries.
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1 Introduction

Digital technologies and mobile applications have revolutionized various
industries, transforming the way work is conducted and challenging tradi-
tional practices. This study investigates the importance of digital adoption
for the workforce in different sectors, providing a comparative analysis of the
construction, manufacturing, services, and agriculture industries. By review-
ing globally accepted statistics and existing academic literature, we shed light
on the benefits and implications of digital adoption for both blue-collar and
white-collar workers.

As digital technologies — with various mobile applications available —
continue to reshape industries, there is a growing need to establish a common
reference of levels of digital adoption for the workforce. This article explores
the importance of creating a standardized framework to assess the extent
of digital adoption across different sectors. By reviewing globally accepted
statistics and existing academic literature, we shed light on the significance
of a common reference in evaluating digital readiness, addressing skill gaps,
and fostering effective policy formulation and strategic planning.

Digital adoption is becoming increasingly essential for worker’s compe-
tency in the modern workplace. With the rapid pace of technological change,
workers who do not have the necessary digital skills and competencies may
find it difficult to remain competitive and relevant in the workforce.

One of the key ways in which digital adoption is essential for worker’s
competency is through increased efficiency and productivity. Digital applica-
tions and platforms can streamline workflows and automate repetitive tasks,
allowing workers to focus on more complex and value-added activities.
For example, a worker who is proficient in using project management appli-
cations can more efficiently track tasks and deadlines, collaborate with team
members, and provide updates to stakeholders.

Digital adoption is also essential for worker’s competency in terms of
professional development and growth. Workers who can keep pace with
emerging technologies and trends are more likely to be able to advance their
careers and take on new roles and responsibilities. For example, a worker who
has mastered digital marketing tools and applications can more effectively
develop and execute marketing campaigns, which could lead to increased
revenue and profitability for their organization.

Another way in which digital adoption is essential for worker’s com-
petency is through increased flexibility and adaptability. As workplaces
continue to evolve, workers who are able to quickly learn and adapt to new
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technologies and digital tools — such as mobile application — will be more
agile and able to pivot to new roles and opportunities. For example, a worker
who is proficient in using video conferencing tools can more easily adapt to
remote work arrangements, which have become increasingly common in the
wake of the COVID-19 pandemic.

Overall, digital adoption is essential for worker’s competency in the
modern workplace. Workers who are able to develop and maintain digital
skills and competencies will be better positioned to succeed in their current
roles, advance their careers, and adapt to the rapidly changing nature of work.
As such, individuals and organizations must continue to invest in ongoing
learning and development to ensure that workers are able to keep pace with
emerging technologies and trends.

McKinsey Global Institute Report (2017) estimated that by 2030, automa-
tion could displace between 400 million and 800 million jobs globally. World
Economic Forum Report (2018) predicted that by 2022, 75 million jobs could
be displaced, while 133 million new jobs could be created due to technolog-
ical advancements. The report also estimated that by 2025, the digitalization
of the workforce could result in a net increase of 12% in employment
opportunities. International Data Corporation (IDC) Survey (2019) found that
40% of organizations surveyed in Europe had implemented Al (Artificial
Intelligence) technologies, while an additional 20% planned to do so within
the next two years. The report also revealed that 73% of organizations in
the Asia-Pacific region were either using or planning to use robotics tech-
nology. European Commission Digital Economy and Society Index (DESI)
Report (2020) indicated that 61% of European companies employed ICT
(Information and Communication Technology) specialists, demonstrating the
growing importance of digital skills in the workforce. PwC Global CEO
Survey (2021) discovered that 78% of CEOs believe remote collaboration
and video conferencing are here to stay, indicating the sustained impact
of digital adoption in the post-pandemic era. World Bank Research (2021)
highlighted that 70% of firms surveyed across various countries had adopted
at least one digital technology, such as cloud computing, data analytics,
or AL

These notable statistics provide insights into the rate of digital adoption
in the workforce, indicating both the potential for job displacement and the
emergence of new opportunities. It is crucial to acknowledge and adapt to the
ongoing digital transformation to ensure a resilient and thriving workforce in
the face of technological advancements.
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2 Digital Adoption in Key Sector

2.1 Digital Adoption in the Construction Sector

The construction sector has witnessed significant advancements through
digital adoption. According to a report by McKinsey & Company (2018),
implementing digital technologies in construction can improve productivity
by up to 50%. For instance, Building Information Modeling (BIM) has
been widely embraced, enabling enhanced collaboration, streamlined project
management, and reduced costs [1]. Furthermore, wearable technologies
and Internet of Things (IoT) devices have enhanced safety measures on
construction sites, minimizing accidents and injuries [2]. These statistics
demonstrate the transformative impact of digital adoption in the construction
sector. Examples of how a bricklayer can acquire each of the 5 levels of digital
adoption:

1. Entry-level adoption: At this level, a bricklayer can start by using basic
digital tools, such as a smartphone or tablet, to access project plans,
communicate with colleagues and clients, or check emails. They may
also start using digital tools to learn more about the trade, such as
watching videos on YouTube or participating in online forums.

2. Intermediate adoption: At this level, a bricklayer can expand their use
of digital tools by learning how to use construction-specific software
such as AutoCAD, SketchUp or Bluebeam to create and edit project
plans. They can also start to learn how to use drones for surveying and
inspection of job sites, which can improve the efficiency and accuracy
of their work.

3. Advanced adoption: At this level, a bricklayer can become proficient in
the use of digital tools and start exploring more advanced technology.
They can learn to use augmented reality (AR) or virtual reality (VR)
tools to visualize projects and identify potential issues before they occur.
They can also start using digital tools to optimize their workflow, such
as using scheduling software to plan out their work for the day.

4. Expert adoption: At this level, a bricklayer can become an expert in the
use of digital tools and start developing custom workflows and tools to
optimize their work. They can learn to use sensors and other Internet
of Things (IoT) devices to monitor job sites and improve safety. They
can also start developing custom applications or scripts to automate
repetitive tasks, such as calculating the amount of materials needed for
a job.
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5. Visionary adoption: At this level, a bricklayer can become a thought
leader in the use of technology in their field. They can advocate for the
adoption of emerging technologies such as 3D printing or robotics to
improve efficiency and safety in the industry. They can also start con-
tributing to the development of new technologies or workflows through
collaboration with other experts in the field.

It’s important to note that acquiring each level of digital adoption
takes time and effort, and it’s essential for the bricklayer to continuously
learn and stay up-to-date with emerging technologies and trends in the
industry. By doing so, they can improve their efficiency, productivity, and
competitiveness in the job market.

2.2 Digital Adoption in the Manufacturing Sector

The manufacturing sector has experienced a significant shift with the inte-
gration of digital technologies. According to a study conducted by the
World Economic Forum (2018), 72% of manufacturing companies expect
to adopt digital technologies extensively by 2022. Industrial automation,
enabled by technologies such as robotics and artificial intelligence, has led
to increased productivity, improved product quality, and reduced operational
costs [9]. Additionally, the implementation of data analytics and predic-
tive maintenance has optimized production processes, leading to enhanced
resource allocation and minimized downtime [7]. These statistics emphasize
the importance of digital adoption in driving innovation and competitiveness
in the manufacturing sector.

2.3 Digital Adoption in the Manufacturing Sector

The service sector has been significantly impacted by digital technologies,
transforming the way services are delivered and improving customer experi-
ences. According to a survey conducted by the International Data Corporation
(2019), 60% of service providers have digital transformation initiatives in
place. For example, the integration of artificial intelligence and chatbot
technologies has revolutionized customer support and enhanced response
times [4]. Moreover, service industries such as banking and retail have
embraced digital platforms, enabling seamless transactions, personalized ser-
vices, and targeted marketing [10]. These statistics highlight the importance
of digital adoption in delivering efficient and customer-centric services.
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2.4 Digital Adoption in the Agriculture Sector

The agriculture sector has witnessed a digital revolution, leading to increased
productivity, sustainable practices, and improved resource management.
According to the Food and Agriculture Organization (FAO), precision agri-
culture technologies can increase crop yields by up to 30% [3]. Advanced
technologies such as remote sensing, GPS, and drones have facilitated
precision farming, optimizing irrigation, fertilization, and pest control [8].
Additionally, data analytics and farm management software have enabled
informed decision-making, minimizing waste and enhancing resource effi-
ciency [6]. These statistics underscore the potential of digital adoption to
address the challenges faced by the agriculture sector.

Digital adoption plays a pivotal role in the workforce across diverse
sectors, including construction, manufacturing, services, and agriculture. The
statistics presented in this article highlight the transformative impact of digital
technologies on productivity, efficiency, safety, and customer satisfaction.
However, successful implementation of digital adoption requires careful
planning, training, and continuous adaptation to ensure optimal outcomes.
This research underscores the need for policymakers, industry leaders, and
educational institutions to embrace digitalization and support the workforce
in adapting to the evolving digital landscape.

3 Key Benefits of Digital Adoption in the Workforce

Digital adoption enables automation of repetitive tasks, freeing up time for
employees to focus on more strategic and value-added activities. According
to a study by Accenture, organizations that invest in digital technologies
and effectively adopt them in their workforce can achieve up to a 30%
increase in productivity. Digital adoption also provides access to real-time
data and analytics, empowering employees to make data-driven decisions.
A report by MIT Sloan Management Review revealed that organizations that
effectively use data and analytics are 5 times more likely to make faster
decisions than their competitors. Also, it allows organizations to personalize
customer interactions, offer seamless omni-channel experiences, and deliver
faster and more efficient service. A survey conducted by Salesforce found
that 84% of customers consider the experience a company provides to be as
important as its products and services. In addition, digital adoption enables
organizations to respond quickly to market changes and adapt their operations
accordingly. The Boston Consulting Group (BCG) conducted a study and
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found that digitally mature companies are 1.8 times more likely to be industry
leaders and achieve above-average revenue growth. Digital adoption creates
opportunities for employees to acquire new digital skills and participate in
continuous learning and professional development programs. A report by
LinkedIn stated that employees who actively engage in digital learning are
47% less likely to experience high job stress. (LinkedIn Learning, “The Skills
Gap and the Future of Work™).

4 Challenges in Digital Technology Utilization

While the discussed academic article provided a thorough examination of the
importance of digital adoption, it’s essential to acknowledge the challenges
that individuals may face in the utilization of digital technologies in the
workplace. These challenges contribute to the complexity of digital adoption
and shape the narratives of professionals across various nations.

1. Barriers to Digital Adoption

a. Technological Resistance and Skill Gaps: A common challenge
observed globally is the resistance to change and the presence
of skill gaps among the workforce. Individuals may encounter
difficulties in adapting to new technologies, especially when they
lack the necessary skills.

b. Digital Inequality: Disparities in access to digital resources and
opportunities contribute to digital inequality. Factors such as socio-
economic status, geographical location, and educational back-
ground can influence an individual’s ability to engage with digital
tools effectively.

c. Security Concerns: The rise of cyber threats and privacy issues
poses a significant challenge. Individuals may be hesitant to fully
embrace digital tools due to concerns about data security and the
potential for unauthorized access.

2. Narratives from Additional Nations

In emerging economies, limited infrastructure and access to advanced
technologies often exacerbate challenges. A study conducted in India,
for instance, revealed that while there is a growing enthusiasm for digital
adoption, inadequate digital infrastructure in rural areas hinders the
seamless integration of technology into professional practices. Profes-
sionals in these regions face difficulties accessing online training and
collaborative platforms.
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Southeast Asian nations, despite rapid economic growth, encounter
digital literacy challenges. Narratives from professionals in countries
like Indonesia and Vietnam highlight the need for targeted digital lit-
eracy programs. Insufficient access to quality education in these nations
contributes to a significant digital divide.

In European contexts, where there is generally high digital infrastruc-
ture, challenges often revolve around the integration of diverse digital
tools. Professionals in countries like Germany and France express
concerns about the compatibility of different technologies, leading to
inefficiencies in workflows.

Professionals in the Middle East emphasize the importance of aligning
digital initiatives with cultural values. The narrative reveals that the
successful adoption of digital technologies is often tied to their compat-
ibility with cultural norms, emphasizing the need for culturally sensitive
approaches.

In conclusion, these sections on challenges and cultural nuances provide
a comprehensive understanding of the complexities associated with
digital adoption. The global narratives incorporated from nations around
the world contribute to the robustness and captivation of the discussion.
Acknowledging difficulties faced by individuals and recognizing the
impact of cultural factors enriches and offers a nuanced perspective
on the dynamic interplay between technology and diverse professional
landscapes worldwide.

5 Common Reference Framework for Assessing Levels of
Digital Adoption

The establishment of a common reference framework for assessing levels of
digital adoption in the workforce is crucial in today’s digital era [14]. This
article critically examines existing common references used across different
sectors. By reviewing globally accepted statistics and relevant academic
literature, we evaluate the strengths and weaknesses of these frameworks.
This analysis contributes to the understanding of the current landscape of
digital adoption assessment and offers insights into areas for improvement.

5.1 Benefits of Establishing a Common Reference

Assessing Digital Readiness
A common reference of levels of digital adoption allows industries to
gauge their digital readiness and benchmark their progress against peers.
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For instance, the European Commission’s Digital Economy and Society
Index (DESI) provides a standardized framework for evaluating digital
performance across European countries [27]. This reference enables pol-
icymakers and businesses to identify strengths and weaknesses, prioritize
investments, and drive digital transformation at a regional level.

Identifying Skill Gaps

A common reference facilitates the identification of skill gaps in the work-
force, enabling targeted training and upskilling initiatives. The World Eco-
nomic Forum’s Future of Jobs Report emphasizes the need for a shared
language to assess the demand for digital skills and ensure a skilled work-
force for the jobs of the future [11]. By establishing a common reference,
policymakers, educational institutions, and employers can align their efforts
in developing relevant and adaptive training programs.

5.2 Challenges in Establishing a Common Reference

Diverse Industry Requirements

Different sectors have unique digital adoption requirements, making it chal-
lenging to develop a universal reference framework. The World Bank’s
research highlights the need for sector-specific digitalization strategies
to address industry-specific challenges and leverage opportunities effec-
tively [11]. While a common reference is essential, it should allow for
sector-specific adaptations to accommodate the varying needs of industries.

Rapid Technological Advancements

The dynamic nature of technology poses a challenge in establishing a static
common reference. As new technologies emerge and existing ones evolve, the
reference framework needs to be flexible and adaptable. Regular updates and
collaboration among stakeholders are necessary to ensure that the reference
remains relevant in the face of rapid technological advancements.

5.3 Existing Common Reference Frameworks

European Commission’s Digital Economy and Society Index
(DESI)

The DESI provides a comprehensive framework for assessing digital perfor-
mance across European countries [9]. Its strength lies in its multi-dimensional
approach, covering aspects such as connectivity, digital skills, use of digital
technologies, and digital public services. However, one weakness is the lack
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of sector-specific indicators, which limits its applicability in assessing digital
adoption within specific industries.

World Economic Forum’s Digital Transformation Readiness
Index

The Digital Transformation Readiness Index assesses a country’s prepared-
ness for digital transformation [31]. Its strength lies in its holistic evaluation
of factors such as technology adoption, digital skills, and regulatory envi-
ronment. However, it primarily focuses on national-level readiness, making
it less suitable for assessing digital adoption within specific sectors or
organizations.

Strengths and Weaknesses
Strengths
Common reference frameworks provide a standardized approach for assess-
ing digital adoption, enabling comparisons across industries and regions.
They serve as a basis for identifying areas of improvement, guiding
policy-making, and targeting resources to bridge skill gaps.
Common references create a shared understanding of digital adoption,
fostering collaboration and knowledge exchange among stakeholders.

Weaknesses

Developing a comprehensive common reference framework that encom-
passes the diverse needs of different sectors and accommodates rapid
technological advancements is challenging.

The static nature of some frameworks may struggle to keep pace with the
dynamic nature of digital technologies.

Sector-specific nuances and requirements may not be fully addressed,
limiting the effectiveness of common references in assessing digital adoption
within specific industries.

While existing common reference frameworks for assessing levels of dig-
ital adoption in the workforce demonstrate strengths in standardizing assess-
ment approaches and facilitating policy-making, they also face limitations.
The reviewed frameworks, such as DESI and the Digital Transformation
Readiness Index, provide valuable insights but lack sector-specific indicators
or focus primarily on national-level readiness. Future efforts should aim to
refine and expand existing frameworks to capture sector-specific needs and
accommodate the evolving digital landscape. This research contributes to
ongoing discussions on enhancing common references to ensure accurate and
comprehensive assessments of digital adoption in the workforce.
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6 Literature Review

“The Five Stages of Digital Adoption” by David K. Baker and Jan H. van Dijk
(2019) — This paper proposes the five stages of digital adoption and how they
relate to an individual’s digital competence. The authors also discuss how
these stages can be used to develop training programs and support digital
inclusion.

“Digital competence in the Knowledge Society: A Conceptual Frame-
work for Digital Literacy” by Yoram Eshet-Alkalai and Yifat Yair (2019) —
This paper presents a conceptual framework for digital literacy that includes
four stages of digital competence: functional, informational, critical, and
transformative. The authors argue that digital competence is essential for
success in the knowledge society.

“Levels of digital competences for professional workers” by Ana Garcia-
Valcarcel Mufioz-Repiso and Juan Antonio Juanes-Méndez (2020) — This
paper proposes a framework for digital competences that includes five levels:
beginner, intermediate, advanced, expert, and visionary. The authors argue
that digital competences are necessary for professional workers in the modern
workplace.

“Towards a taxonomy of digital competence development” by Anoush
Margaryan, Colin Milligan, and Allison Littlejohn (2013) — This paper pro-
poses a taxonomy of digital competence development that includes three
stages: acquisition, application, and transformation. The authors argue that
this taxonomy can be used to design effective digital learning interventions.

Overall, these publications demonstrate the importance of digital adop-
tion and digital competence in the modern workplace, and provide frame-
works for understanding the different stages of digital competence devel-
opment [36]. By incorporating these frameworks into competency profiles
and training programs, organizations can more effectively support their
employees’ digital skills and knowledge development.

6.1 The 5 Levels of Digital Adoption

The 5 levels of digital adoption are an integral part of an individual’s compe-
tency profile as they represent the different stages of acquiring and applying
digital skills and knowledge. They can be categorized under the “knowledge”
and “‘skills” components of a competency profile.

The knowledge component of a competency profile includes the informa-
tion, facts, and concepts an individual has acquired [33]. At the entry-level
adoption, the individual is focused on acquiring basic digital knowledge such
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as how to use digital tools and devices. As they progress through the levels,
their knowledge expands to more complex digital tools and technologies.

The skills component of a competency profile includes the abilities and
capabilities an individual has developed [28]. At the entry-level adoption,
the individual is developing basic digital skills such as how to navigate a
computer interface or input data into a spreadsheet. As they progress through
the levels, their skills expand to more complex digital tools and technologies,
such as programming or data analysis.

In addition to knowledge and skills, the 5 levels of digital adoption
can also be seen as contributing to an individual’s “attributes” component
of their competency profile. Attributes refer to the personal characteristics,
attitudes, and behaviors that an individual brings to their work. For example,
individuals who have achieved higher levels of digital adoption may have
attributes such as adaptability, problem-solving skills, and a willingness to
learn new technologies.

Overall, the 5 levels of digital adoption are a part of an individual’s
KSAO profile (knowledge, skills, abilities, and other characteristics) as they
represent the different stages of acquiring and applying digital skills and
knowledge. By incorporating the 5 levels of digital adoption into an indi-
vidual’s competency profile, organizations can more effectively identify and
develop digital competencies and provide targeted training to improve digital
skills and knowledge.

7 Methodology

The rapid advancement of digital technologies has significantly impacted
various industries worldwide. The adoption of digital technologies in the
workplace has the potential to revolutionize the workforce’s dynamics and
productivity. However, understanding the significance of digital adoption in
different sectors and its implications for blue-collar and white-collar workers
requires an in-depth exploration that integrates expert insights and validated
data. To achieve this, the Delphi research method is employed to gather expert
opinions and validate the findings, ensuring a comprehensive analysis of the
topic at hand.

The Delphi research method is particularly useful when dealing with
complex and uncertain issues that demand expert judgment. By employing a
structured and iterative approach to obtain consensus from a panel of experts,
the Delphi method allows for the synthesis of diverse perspectives and the
creation of a well-informed, reliable knowledge base.
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7.1 The Delphi Research Method

The Delphi research method, developed by Olaf Helmer and Norman Dalkey
in the 1950s, is an iterative, multistage process that aims to achieve conver-
gence of expert opinions on a specific topic. It involves three main rounds
of data collection and feedback, allowing for the refinement of responses
based on the input from other participants. The anonymity of the participants
ensures unbiased responses, and the process continues until a consensus is
reached.

The Delphi research method is particularly valuable in forecasting,
decision-making, and policy formulation. In this study, we apply the Delphi
method to validate the significance of digital adoption for the workforce
across diverse sectors.

7.2 Methodology

7.2.1 Selection of experts

To carry out the Delphi study, a panel of experts was selected based on
their expertise in digital technologies, workforce dynamics, and experience
in the relevant sectors, including construction, manufacturing, services, and
agriculture. The chosen experts hold advanced degrees and have published
scholarly articles in reputable journals related to the topic of interest.

7.2.2 Round 1 — Questionnaire design

In the first round, the selected experts were provided with a structured
questionnaire. The questionnaire sought to gauge the experts’ opinions on the
impact of digital adoption on the workforce in different sectors. The questions
were designed to elicit qualitative and quantitative responses, allowing for a
comprehensive understanding of the topic.

7.2.3 Round 1 - Data collection

The experts were given a reasonable timeframe to respond to the ques-
tionnaire. Their responses were collected and analyzed to identify areas of
consensus and divergence.

7.2.4 Round 2 — Feedback and synthesis

In the second round, the experts received anonymized feedback on the
collective responses from the first round. This allowed them to reconsider
their initial viewpoints and make adjustments based on the opinions of their
peers.
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7.2.5 Round 2 — Data collection
The revised responses from the experts were collected again, and any
remaining differences in opinions were noted for further exploration.

7.2.6 Round 3 - Final feedback and consensus

The third and final round involved the experts receiving a summary of the
results from the second round, along with any identified areas of disagree-
ment. This stage aimed to achieve convergence and consensus among the
experts by encouraging them to reevaluate their viewpoints and provide final
feedback.

7.2.7 Data analysis

The collected data from all rounds were analyzed quantitatively and qual-
itatively. The quantitative data were subjected to statistical analysis, such
as mean, median, and standard deviation, to identify patterns and trends.
The qualitative data were subjected to content analysis to identify recurring
themes and key insights.

7.2.8 Conceptual model design

To ensure the identification of levels of digital adoption and the contributing
factors, conceptual model had been mapped, linking the different stages of
digital competence development and the associated contributing factors. All
contributing factors and their associated levels of digital adoption shown as a
conceptual model in the following figure.

Conceptual Model Validation

The study employed quantitative methods to evaluate a proposed conceptual
framework, employing a survey distributed among stakeholders involved in
digital adoption skills through online questionnaires. The design of these
questionnaires was informed by a comprehensive review of relevant literature
(refer to Table 1). To establish validity, the Index of item Objective Congru-
ence (I0C) was employed, utilizing expert input for content validation, while
reliability analysis was conducted using the Alpha Coefficient Method (Cron-
bach’s alpha) and pilot testing for content reliability. Prior to dissemination
among cooperative stakeholders, the questionnaires underwent refinement.
Data analysis was performed utilizing Structural Equation Modeling (SEM)
and Confirmatory Factor Analysis (CFA) on the survey data. Primary data
collection involved online questionnaire surveys targeting digital adoption
skills stakeholders in Thailand, with the sample unit comprising this specific
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stakeholder group. Sample size determination adhered to statistical power
analyses and effect size considerations pertinent to SEM [16], which neces-
sitated a minimum sample size of 200 [17]. Therefore, a collection of 400
samples was deemed necessary for the study.

1. Reliability analysis
In this study, the reliability of the research model constructs was evaluated
using Cronbach’s alpha, a widely recognized test for assessing internal con-
sistency. The literature suggests a minimum threshold of 0.6 for Cronbach’s
alpha to be considered acceptable, and it delineates four levels of reliability:
excellent (0.90 and above), high (0.70 to 0.90), high moderate (0.50 to 0.70),
and low (0.50 and below) [12]. Ensuring the reliability of the construct items
within the digital adoption framework research model was imperative for
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rigorous testing. A comprehensive assessment encompassed 105 items that
measured 35 constructs, as detailed in Table 1, providing a comprehensive
overview of the reliability analysis outcomes in this investigation.

Subsequent to the reliability analysis outlined in Table 1, 15 measured
factors demonstrated Cronbach’s Alpha values falling below the threshold
for low reliability (o < 0.60). 15 out of 35 factors were eliminated for failing
to meet the threshold for low reliability.

Consequently, these factors underwent elimination, prompting a reassess-
ment of reliability. A subsequent round of analysis involved 60 items gauging
20 constructs to ascertain reliability, as detailed in Table 2. This table encap-
sulates the outcomes of the secondary reliability analysis conducted in this
study.

1. Data Collection

Data collection for this study was facilitated via an online survey platform,
specifically Google Forms. Utilizing an online survey offered enhanced
accessibility to respondents, particularly beneficial given the widespread
geographic distribution of stakeholders throughout Thailand. Moreover, this
approach presented cost and time efficiency advantages compared to tradi-
tional face-to-face distribution methods, allowing for broader outreach to the
involved stakeholders dispersed across the region.

The Data collection was made from 400 respondents who are profes-
sional practitioners in Thailand in various fields. From 400 respondents,
110 respondents work in the industry sector, 83 in agriculture sector, 197
in service sectors, and 100 in tourism sector. 323 respondents have at least 10
years work experience in a specific sector, and 77 respondents have less than
10 years work experience.

2. Assessment of Variables and Examination of the Structural Model

This study seeks to precisely quantify the intricate relationships among latent
variables such as Digital Awareness, Digital Literacy, Digital Competence,
Digital Proficiency, and Digital Mastery. Given the limitations of most
statistical methods in estimating latent variables accurately [13], structural
equation modeling (SEM) emerges as the most fitting approach. SEM’s
unique capacity to evaluate connections between various types of variables —
whether observable or latent, continuous or discrete — underscores its suitabil-
ity for this investigation [14]. As part of this study’s methodology, a structured
framework delineates four distinct tiers of data analysis: (1) advanced multi-
variate models; (2) basic multivariate models; (3) intermediate data analysis;
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Table 1 Test of Reliability Statistics for Pilot study

Cronbach’s
Dimensions Measured Factors (35) Items Alpha
Digital Awareness Education and training 3 0.813
Access to technology 3 0.767
Social networks 3 0.635
Personal motivation 3 0.722
Demographic factors 3 0.414
Digital divide 3 0.493
Digital literacy 3 0.509
Digital Literacy Exposure to technology 3 0.797
Formal education and training 3 0.562
Informal learning 3 0.583
Self-efficacy 3 0.684
Motivation 3 0.717
Attitudes and beliefs 3 0.494
Socioeconomic status 3 0.818
Digital Competence Digital skills 3 0.583
Self-efficacy 3 0.518
Learning strategies 3 0.692
Problem-solving 3 0.735
Critical thinking 3 0.661
Motivation 3 0.684
Contextual factors 3 0.595
Digital Proficiency  Continual learning 3 0.762
Adaptability 3 0.624
Problem-solving skills 3 0.451
Collaboration and communication skills 3 0.682
Critical thinking skills 3 0.494
Technical skills 3 0.455
Access to resources 3 0.735
Digital Mastery Continuous learning and development 3 0.794
Digital mindset and culture 3 0.655
Integration of technology with pedagogy 3 0.735
Collaboration and networking 3 0.444
Use of multiple technologies 3 0.474
Information management and critical thinking 3 0.431
Leadership and vision 3 0.672
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Table 2 Test of Reliability Statistics for Pilot study

Cronbach’s
Dimensions Measured Factors (20) Items Alpha
Digital Awareness Education and training 3 0.813
Access to technology 3 0.767
Social networks 3 0.635
Personal motivation 3 0.722
Digital Literacy Exposure to technology 3 0.684
Self-efficacy 3 0.797
Motivation 3 0.851
Socioeconomic status 3 0.717
Digital Competence Learning strategies 3 0.683
Problem-solving 3 0.762
Critical thinking 3 0.818
Motivation 3 0.684
Digital Proficiency Continual learning 3 0.744
Adaptability 3 0.692
Collaboration and communication skills 3 0.735
Access to resources 3 0.661
Digital Mastery Continuous learning and development 3 0.794
Digital mindset and culture 3 0.655
Use of multiple technologies 3 0.735
Leadership and vision 3 0.672

and (4) standard deviation (SD) and fundamental data analysis. The level of
data analysis is selected as follows:

Confirmatory Factor Analysis (CFA) serves as a statistical tool pivotal for
validating the structural model and unraveling the interrelationships among a
set of observed variables [12, 15]. Integral to Structural Equation Modeling
(SEM), CFA elucidates causal links between dependent and independent
variables, playing a crucial role in validating models within structural anal-
yses. Within this study, the model underwent assessment employing various
goodness-of-fit statistics: Chi-square goodness of fit (p > 0.05), Comparative
Fit Index (CFI, >0.95), Incremental Fit Index (IFI, >0.95), Goodness-of-Fit
Index (GFI, >0.95), Root Mean Squared Error of Approximation (RMSEA,
<0.08), and Normed-Fit Index (NFI, >0.95) [15-17]. These indices collec-
tively contributed to evaluating the model’s accuracy and alignment with
observed data.
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The evaluation of Construct Validity involved conducting both convergent
and discriminant validity tests to ensure the robustness and validity of the
measurement model. It’s imperative to note that the fundamental assump-
tions of factor analysis are more conceptual than merely statistical. This
study employed specific criteria to assess construct validity, encompassing
convergent validity, discriminant validity, composite reliability (KMO), and
goodness-of-fit tests. Within the context of convergent validity, these distinct
indices were utilized to gauge the sufficiency of convergence adequacy as
follows:

(1) For standardized factor loading, it is crucial that the values are both
statistically significant and exceed the threshold of 0.5, indicating an
acceptable range for reliability and significance in the measurement
model [20].

(2) The Average Variance Extracted (AVE) acts as a convergence indica-
tor, representing the mean variance extracted from items loading on a
specific construct. An AVE surpassing 0.5 is considered indicative of
satisfactory convergence for the construct [12, 18, 19].

Composite Reliability (CR) serves as an indicator of convergence and
offers a more precise measure of reliability within Structural Equation Model-
ing (SEM). A high CR signifies robust construct reliability, indicating strong
internal consistency. Ideally, a CR value of 0.7 or higher is considered good,
although a CR exceeding 0.5 is deemed acceptable [12, 18].

Discriminant Validity, assessing the distinctiveness of constructs, was
confirmed through the following criteria: (a) ensuring that Average Variance
Extracted (AVE) values significantly exceed the squared correlations between
constructs within the measurement model [13], and (b) absence of cross-
loadings among items within each construct. Specifically, the Square Root
of the Average Variance Extracted (AVE) was employed as an indicator, with
a recommended value higher than 4.00 deemed acceptable [22]. However,
adjustments such as parameter additions or item removals were only consid-
ered based on clearly defined theoretical and conceptual justifications [23].

The evaluation of the measurement model’s adequacy will be conducted
through goodness-of-fit (GOF) tests. These tests encompass various alterna-
tive measures designed to account for the sensitivity of the x2 statistic to
sample size. These measures are categorized into three groups: absolute mea-
sures, incremental measures, and parsimony fit measures. It is recommended
to employ at least one measure from each category to assess the goodness-
of-fit of a model [24], although using three to four indices would generally
suffice to yield adequate evidence regarding model fit.
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Result

The succeeding section delves into the pivotal success factors influencing
digital adoption within professional practices, categorized according to the
dimensions outlined in the framework. The structural model evaluation
occurs through Structural Equation Modeling (SEM). While numerous sta-
tistical techniques exist to gauge model fit, this study focuses on key quality
indices such as Chi-square (x2), degrees of freedom (df), x2/df ratio, Com-
parative Fit Index (CFI), Tucker-Lewis Index (TLI), Incremental Fit Index
(IFI), Goodness-of-Fit Index (GFI), Root Mean Square Residual (RMR), and
Root Mean Square Error of Approximation (RMSEA) as indices for assessing
goodness-of-fit (GOF) tests. The study establishes minimum criteria that
these quality indices must meet to signify adequate model fit. The model was
assessed by Chi-square goodness of fit statistics (p > 688.05); comparative
fit index (CFL>95) [55]; the chi-square statistic to the respective degrees of
freedom (x2/df) < 2 is indicates a good model fit[18]; RMSEA and RMR
should be <0.05, and the Comparative Fit Index CFI >=0.95; the Goodness-
of-Fit Index (GFI), should be GFI >=0.95 which is acceptable as a close
model fit [13, 56, 57]. Another index. Additionally, the Incremental-fit index
(IFD) and Tucker-Lewis index (TLI) have also been considered in this study;
these indices should be IFI >=0.95, TLI >=0.95. The research model was
accepted with no further modification. The estimation of the parameters was
acceptable, and the statistics provided by this study were taken as final values,
and they show that all tests achieved the test requirements. The result of the
Structural Equation Modeling (SEM) analysis, and the confirmatory factor
analysis (CFA) presents in Table 3.

The parameter estimations successfully met the test requirements, meet-
ing the established criteria across all tests. Detailed in Table 3 are the
summarized outcomes of model fit and quality indices. Consequently, the
digital adoption framework comprises five key variables: Digital Awareness,
Digital Literacy, Digital Competence, Digital Proficiency, and Digital Mas-
tery. Illustrated in Figure 4 are the results of standardized coefficients and
factor loadings for the second order of digital adoption dimensions, show-
casing robust loadings. The analysis underscores that Digital Competence
exhibits the most substantial influence among the five factors on digital
adoption, trailed by Digital Mastery and Digital Awareness, with standard-
ized regression weights of 0.76, 0.75, and 0.72, respectively. The structural
equation modeling analysis, specifically the second-order confirmatory factor
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analysis (CFA) of the digital adoption in professional practices framework, is
delineated in further detail.

The first dimension is the Digital Competence. There are four factors in
the Digital Competence dimension. Learning Strategies has the most signifi-
cant impact of all four on the smart member dimension, followed by Critical
Thinking and Problem-solving (standardized regression weights 0.75, 0.73,
and 0.71).

The second dimension is the Digital Mastery. There are four factors in
the Digital Mastery dimension. Continuous learning and Development and
Leadership and vision are the two most significant impact of all four on
the Digital Mastery, followed by Use of multiple technologies, and Digital
mindset and culture (standardized regression weights: 0.76, 0.76, 0.72 and
0.70).

The third dimension is Digital Awareness. There are four factors in
the Digital Awareness dimension. Social networks had the most significant
impact of all four, followed by Personal motivation, Education and training,
and Access to technology (standardized regression weights: 0.76, 0.72, 0.71
and 0.68).

The fourth dimension is Digital Proficiency. There are four factors in
the Digital Proficiency dimension. Collaboration and communication skills
had the most significant impact of all four on Digital Proficiency, followed
by Continual learning, Access to resources, and Adaptability (standardized
regression weights: 0.72, 0.70, 0.69 and 0.67).

The last dimension is Digital Literacy. There are four factors in the Digital
Literacy dimension. Motivation had the most significant impact of all four
on Digital Literacy, followed by Socioeconomic status, Self-efficacy, and
Exposure to technology (standardized regression weights: 0.72, 0.69, 0.68
and 0.65).

8 Discussion

The findings of this study indicate a comprehensive evaluation of the key
success factors pertaining to digital adoption in professional practices. The
SEM analysis employed to assess the structural model using various statisti-
cal indices — such as Chi-square (x2), CFI, TLI, IFI, GFI, RMR, RMSEA —
reflects a robust methodology and stringent assessment criteria for model fit.

The framework proposed encompassing five variables — Digital Aware-
ness, Digital Literacy, Digital Competence, Digital Proficiency, and Dig-
ital Mastery — provides a multi-dimensional view of digital adoption.
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The standardized coefficients and factor-loading results for the second order
of the digital adoption dimensions demonstrate strong loadings, indicating
the reliability and significance of these dimensions within the framework.

The analysis underscores the importance of each dimension and their
constituent factors in shaping digital adoption. Digital Competence emerged
as the dimension with the most substantial impact on digital adoption, empha-
sizing the significance of learning strategies and critical thinking in fostering
digital competency. Digital Mastery displayed notable influences from factors
like continuous learning, leadership, technological versatility, and cultivating
a digital mindset and culture, all contributing significantly to the mastery of
digital technologies. Digital Awareness highlighted the pivotal role of factors
such as social networks, personal motivation, education/training, and access
to technology in driving awareness and understanding of digital practices.

Digital Proficiency elucidated the significance of collaboration, continual
learning, resource accessibility, and adaptability in enhancing digital pro-
ficiency among professionals. Digital Literacy revealed the importance of
motivation, socioeconomic status, self-efficacy, and exposure to technology
in developing foundational digital literacy skills [39-42].

The detailed examination of each dimension and its contributing factors
offers valuable insights into the varying facets of digital adoption. Moreover,
the emphasis placed on Digital Competence and Digital Mastery under-
scores their pivotal roles in fostering a conducive environment for digital
transformation in professional settings.

During the statistical analysis, 15 out of 35 factors were eliminated for
failing to meet the threshold for low reliability. The elimination of factors
such as demographic factors, digital divide, and digital literacy from the
digital awareness dimension, along with factors like formal education and
training, informal learning, and attitudes and beliefs from digital literacy,
and problem-solving skills, critical thinking skills, and technical skills from
digital proficiency, raises intriguing questions about the underlying dynamics
of digital adoption. These eliminations may stem from several factors, includ-
ing redundancy with other factors, insufficient variability within the sample
population, or limitations in the measurement instruments used. Additionally,
the elimination of certain factors could reflect the evolving nature of digital
adoption, suggesting that traditional markers of digital literacy or proficiency
may no longer capture the multifaceted nature of digital readiness in con-
temporary contexts. This underscores the importance of ongoing refinement
and adaptation of digital adoption frameworks to reflect the ever-changing
landscape of technology and its integration into professional practices. Such
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insights are vital for advancing our understanding of digital readiness and
guiding targeted interventions to foster effective digital adoption across
diverse workforce settings.

The insights derived from the comparative analysis on digital adoption
across various sectors also offer a foundation for implementing tangible
modifications. These modifications can manifest through novel educational
curricula and governmental initiatives to foster digital readiness among the
workforces.

In terms of educational curriculum enhancement, this digital competence
framework can be integrated into education programs. The study emphasizes
the pivotal role of Digital Competence in driving digital adoption. Educa-
tional curricula at various levels should be adapted to incorporate learning
strategies and critical thinking skills. — Recommendations include the inte-
gration of practical, hands-on exercises and real-world scenarios to prepare
students for the demands of the digital workplace. Also, given the impor-
tance of continuous learning and Digital Mastery, educational institutions
can establish ongoing professional development programs. These programs
should focus on leadership skills, technological versatility, and cultivating
a digital mindset, ensuring that individuals are equipped with the necessary
skills for the dynamic digital landscape.

As for governmental initiatives to promote digital literacy, govern-
ments can initiate comprehensive digital literacy campaigns targeting diverse
demographic groups. Such campaigns may include public awareness pro-
grams, online resources, and partnerships with educational institutions to
ensure widespread accessibility to digital literacy initiatives. In addition,
governments can introduce incentives for businesses that prioritize digi-
tal proficiency among their workforces. These incentives may encourage
organizations to invest in upskilling and fostering a digitally competent
workforce.

In addition, this model may be applied to predicting future digital skills
and talent trends that comes with digital adoption framework. The model
may be adapted for further research based on Al and Machine Learning
Proficiency, Cybersecurity Expertise, Adaptability and Digital Fluency, so
that skills for digital future can be prepared.

In conclusion, the insights derived from this comparative analysis not
only guide immediate strategies but also provide a roadmap for the future.
The implementation of educational modifications and governmental ini-
tiatives aligns with the imperative to foster digital readiness. Moreover,
anticipating future digital skills and talent trends prepares both educational
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institutions and policymakers for the dynamic landscape ahead. By empha-
sizing adaptability, cybersecurity, and a blend of technical and soft skills,
individuals and organizations can position themselves to thrive in the evolv-
ing digital era. This forward-looking approach ensures that the workforce
remains not just adept but anticipatory in the face of ongoing digital
transformations.

9 Conclusion

This study contributes significantly to the understanding of digital adoption of
digital application factors within professional practices. The nuanced insights
gleaned from the analysis pave the way for targeted interventions and strate-
gies aimed at enhancing digital readiness of adopting mobile application and
competence across diverse sectors and organizational contexts. The robust
statistical analysis and comprehensive framework provide a solid foundation
for further research and practical applications in fostering digital adoption in
the modern workplace.

The study has delved into a comprehensive exploration of digital adoption
factors within professional practices across diverse sectors. The discussion
within the journal highlighted the crucial role of digital competence, mas-
tery, awareness, proficiency, and literacy in driving the application of digital
technologies within the workforce.

The study’s meticulous analysis, employing Structural Equation Mod-
elling (SEM) and an array of statistical indices, validated a multi-dimensional
framework for understanding digital adoption. This framework illuminated
the varying impacts of different dimensions and their constituent factors on
the adoption of digital practices among professionals.

The findings underscored the paramount importance of Digital Compe-
tence, demonstrating its substantial influence on fostering digital readiness
through effective learning strategies and critical thinking [45]. Additionally,
Digital Mastery emerged as pivotal, emphasizing continuous learning, leader-
ship, technological versatility, and cultivating a digital mindset as key drivers
of digital proficiency.

Moreover, the dimensions of Digital Awareness, Digital Proficiency, and
Digital Literacy elucidated the critical roles played by factors such as social
network applications [47], motivation, collaboration skills, socioeconomic
status, and exposure to technology in shaping digital readiness and literacy
among professionals [52].
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Overall, the comparative analysis within the journal provided nuanced
insights into the significance of various dimensions of digital adoption across
sectors. The study’s robust methodology, validated model fit, and detailed
examination of factors contribute significantly to understanding the complex
landscape of digital adoption of digital and mobile application within the
contemporary workforce.

The insights gleaned from this comparative analysis serve as a valuable
foundation for organizations, policymakers, and educators to devise targeted
strategies aimed at enhancing digital readiness, fostering skill development,
and effectively navigating the ever-evolving digital landscape across diverse
sectors. Additionally, the study sets the stage for further research and practical
applications, offering a roadmap for advancing digital adoption of mobile
and computer application in professional practices for a digitally empowered
future workforce.
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