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UMA ANALISE EMPIRICA DAS CAPACIDADES DE RESILIENCIA A TRANSFORMACAO
DIGITAL EM PAISES SELECIONADOS

RESUMO

Objetivo: O estudo analisou as capacidades facilitadoras da resiliéncia a transformacédo digital em 61 paises de
2013 a 2022.

Estrutura tedrica: Este estudo se baseia em quatro perspectivas tedricas: teoria da resiliéncia, visdo de
capacidades dinamicas, teoria da visdo baseada no conhecimento e difusdo da teoria da inovacdo. Essas lentes
tedricas concentram-se em como as organizacfes podem ser bem-sucedidas em um ambiente em mudanca.
Design/Metodologia/Abordagem: Este estudo utilizou dados secundérios do Instituto Internacional para o
Desenvolvimento da Gestdo (IMD), do Ranking Mundial da Competitividade Digital e do indice Global de
Inovagdo (GlI) da Organizagdo Mundial da Propriedade Intelectual (OMPI). O conjunto de dados analisado incluiu
informagdes de 61 paises entre 2013 e 2022. A regressao de dados do painel foi usada para conduzir a analise.
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ConstatacOes: As descobertas indicam que apenas a capacidade de conhecimento tem uma relac&o significativa
com a tecnologia de resiliéncia de transformacéo digital, e a prontiddo futura foi considerada um facilitador ndo
significativo.

Investigacdo, ImplicagGes Praticas e Sociais: Na era digital, os governos e as indUstrias devem dar prioridade a
resiliéncia, implementando politicas, desenvolvendo as competéncias necessarias, proporcionando atividades de
formacéo e investindo em investigagdo e desenvolvimento.

Originalidade/Valor: A originalidade deste estudo esta na sua investigacao de capacidades de resiliéncia com a
nova lente tedrica. As organizagbes devem desenvolver recursos de resiliéncia, especialmente no campo da
transformagcdo digital. A resiliéncia da transformacéo digital pertence a capacidade de uma organizagao de ajustar
e reagir a mudancas no ambiente dindmico usando tecnologias digitais.

Palavras-chave: Transformacgdo Digital, Resiliéncia, Recursos, Paises Selecionados, Dados do Painel.

UN ANALISIS EMPIRICO DE LAS CAPACIDADES DE RESILIENCIA PARA LA
TRANSFORMACION DIGITAL EN PAISES SELECCIONADOS

RESUMEN

Obijetivo: El estudio examind las capacidades facilitadoras de la resiliencia a la transformacion digital en 61 paises
de 2013 a 2022.

Marco tedrico: Este estudio se basa en cuatro perspectivas tedricas: teoria de la resiliencia, vision de las
capacidades dindmicas, teoria de la vision basada en el conocimiento y teoria de la difusion de la innovacién. Estas
lentes tedricas se centran en como las organizaciones pueden tener éxito en un entorno cambiante.
Disefio/Metodologia/Enfoque: En este estudio se utilizaron datos secundarios del Instituto Internacional para el
Desarrollo de la Gestion (IMD), el World Digital Competitiveness Ranking y el indice Mundial de Innovacion
(GII) de la Organizacion Mundial de la Propiedad Intelectual (OMPI). El conjunto de datos analizado incluy6
informacion de 61 paises entre 2013 y 2022. Para llevar a cabo el andlisis se utilizaron datos de regresién de panel.
Hallazgos: Los hallazgos indican que solo la capacidad de conocimiento tiene una relacion significativa con la
tecnologia de resiliencia a la transformacion digital, y la preparacion futura se consideré un facilitador no
significativo.

Investigacion, implicaciones préacticas y sociales: En la era digital, los gobiernos y las industrias deben priorizar
la resiliencia mediante la implementacion de politicas, el desarrollo de las habilidades necesarias, la provision de
actividades de capacitacion y la inversion en investigacion y desarrollo.

Originalidad/Valor: La originalidad de este estudio radica en su investigacion de las capacidades de resiliencia
con la nueva lente tedrica. Las organizaciones deben desarrollar capacidades de resiliencia, especialmente en el
ambito de la transformacion digital. La resiliencia a la transformacion digital se refiere a la capacidad de una
organizacion para adaptarse y reaccionar a los cambios en el entorno dindmico utilizando tecnologias digitales.

Palabras clave: Transformacion Digital, Resiliencia, Capacidades, Paises Seleccionados, Datos del Panel.

INTRODUCTION

Businesses have transformed significantly, using technology to increase production,
streamline operations, and cut costs. Digital transformation is necessary for enterprises to
increase operational effectiveness, enhance customer experiences, and stimulate growth (Wang
et al., 2023). Amazon and Netflix have successfully implemented digital transformation,
improved their operations, and remained competitive in a continually changing business
environment (Banerji, 2022; Van, 2022). Global spending on digital transformation was USD
1.6 trillion in 2022 and is expected to reach USD 3.4 trillion by 2026 (IDC, 2023; Statista,
2023). Different types and levels of digital transformation occur, making it vital for businesses
to adapt and respond quickly to changes through digital technologies (Kuppusamy and Datti,
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2022; Datti and Kuppusamy, 2023). Resilience is crucial for organizations, as digital
transformation is an ongoing process. Organizations must continuously innovate and adapt
capabilities to maintain resilience in disruptions. Innovation strategies should integrate policies
related to technology, IT investment, research, education, taxation, trade, procurement,
intellectual property, and regulations (UNCTAD, 2023). Organizations should prioritize
knowledge-building and invest in cutting-edge technologies like Al (artificial intelligence) and
I0T (Internet of Things). Organizations must prioritize building a robust digital transformation
to ensure their digital systems' security and reliability (Vaseashta and Lonete, 2021; Baloch et
al., 2021). To be future-ready requires investing in research and development and keeping up
with new technological developments. Specific capabilities such as knowledge, technology,
and future readiness are necessary for digital transformation resilience through disruptions at
both micro and macroeconomic levels (Kuppusamy and Datti, 2022; Datti and Kuppusamy,
2023).

Pull or push factors can be the driving force behind a nation’s digital transformation.
Pull factors refer to an organization’s demand, while push factors arise from socioeconomic,
ICT, and crisis disruptions. For example, countries like Sri Lanka and Pakistan face severe
economic crises resulting in power outages, food and gasoline shortages, and high inflation.
Information and technological disruptions, like the recent cyberattack on Colonial Pipeline
Company, can also impact digital transformation. This attack resulted in a pipeline shutdown
that supplies 50 percent of the East Coast’s gasoline (Bloomberg, 2021). Governments can
create policies that support digital infrastructure development, skill building, public service
delivery, and entrepreneurship to reduce the negative impact of socioeconomic and ICT
disruptions. By fostering an environment that promotes digital transformation, governments
can help businesses and individuals adapt to economic shifts and achieve long-term growth and
sustainability (Nambisan et al., 2019). Digital transformation requires ongoing investments and
resilience to respond to changes in the business environment by using digital technologies.
Organizations must innovate, integrate new technologies, streamline processes, and train &
develop skills to remain resilient. Education, regulations, financial investments, secure
technological frameworks, adaptive attitudes, business agility, and IT integration are essential
for productivity growth, innovation, and societal well-being. Implementing these capabilities
fully realizes the potential of digital transformation while harnessing its potential through

disruptions.
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To achieve digital transformation, several factors must be considered, including
research, education, regulations, financial investment, secure technological framework, and
adaptive attitudes. Having digital transformation resilience is crucial for countries to increase
economic stability, create jobs, and attract investment. Countries can remain resilient during
disruptions by implementing business agility, IT integration, and a seamless digital
environment. However, more research must be conducted on resilience capabilities and their
corresponding theories. Cross-sectional and longitudinal data research is necessary to
understand how variables are related over time. The researcher has selected countries based on
their IMD World Digital Competitiveness ranking to address this gap.

This study draws on four theoretical perspectives: resilience theory, dynamic
capabilities view, knowledge-based view theory, and diffusion of innovation theory. These
perspectives all focus on how individuals and organizations can succeed in changing
circumstances. Resilience, dynamic capabilities, knowledge-based view, and diffusion of
innovation all emphasize the importance of adapting to disruptions and improving

organizational performance.

THEORETICAL FRAMEWORK
Digital Transformation

The first industrial revolution changed rural lifestyles and led to the rise of dangerous
working conditions in urban industries. Larger companies became competitive in international
trade, which meant the end of older labor practices. Child labor was prevalent in the textile
industry. Britain’s textile industry evolved from a “cottage industry” to efficient, mechanized
production with the help of inventions like the spinning jenny and power loom (Watt, 2003;
Siennicka et al., 2017). The iron industry also embraced new technologies, including steam-
powered locomotives and boats. The second industrial revolution brought new products, labor
forces, transportation, communication, and technological advancements. Economic growth was
unstable, and corporations fought to control industries (Lele and Goswami, 2017; Sung, 2018).
The third industrial revolution transformed mechanical technology into digital electronics,
leading to green structures, electric vehicles, and distributed manufacturing advancements. It
relied on microelectronics and the internet, improving the global economy’s efficiency with
significant inventions like semiconductors, microprocessors, and the world wide web (Taalbi,
2019; Lee and Lee, 2021). This revolution impacted several industries and significantly
changed society, trade relations, and technological advancements, with innovations like the
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internet, social media, big data, e-commerce, mobile phones, and cloud computing (Taalbi,
2019; Mhlanga, 2020). The fourth industrial revolution merges physical assets and digital
technologies, resulting in adaptable and data-driven organizations. This has led to the
development of smart factories, where production is automated primarily, and communication
happens through a single network (Philbeck and Davis, 2018; Kayembe and Nel, 2019). Digital
devices in production allow for easier and faster equipment documentation. The industrial
Internet of Things enables autonomous actions and information exchange.

Digitization creates a digital version of physical objects. Social media revolutionized
communication and led companies to form digital teams to manage social and mobile channels.
Digitalization improves processes with technology, while digital transformation modifies
business processes using electronic tools (Nambisan et al., 2019). It is essential for growth,
quality, and sustainability. Digital transformation is an unstoppable, irreversible, and fast
process that requires leadership, strategy, and organizational culture changes. The emergence
of new digital technologies drives it and affects customer experience, business models, and
processes. The digital economy has accelerated economic innovation through Internet
infrastructure and knowledge development. Digital transformation has altered paradigms, with
networks and platforms at the center. Corporations, governments, and consumers now drive
innovation. Communication about innovations is crucial (Zaki, 2019; Lee and Lee, 2020).
Digital transformation enables mass customization, reduced production costs, and new business
models. It also affects how people work, creating new employment opportunities. Digital
transformation presents an opportunity to transform the work environment through online
activities (Schwertner, 2017; Beverungen et al., 2022). Consumption is shifting from ownership
to sharing, with the sharing economy expanding globally. It is shifting from tangible to
intangible assets, centered on the individual and experience. Consumer values are evolving,
prioritizing user experience over profits.

Digital transformation changes the economy, creates new opportunities, increases
inequality, and leaves many behind. The firms at the forefront of technology dominate the
market and gain the most returns (Saha et al., 2022). Digital transformation is essential for
businesses to stay competitive and innovative. It involves using digital technologies like Al,
big data analytics, internet technologies, digital platforms, digital ecosystems, information and
communication technology, and digital services. Digital transformation has significantly
impacted companies at a macroeconomic level, allowing for cross-border collaboration and the
emergence of platform business models (Kim and Kim, 2019). It has also brought about
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changes in both business and general education. Digital transformation can benefit companies
on a firm level by allowing them to expand their reach internationally by establishing e-
commerce and social media channels, improving their global strategies, and fostering
entrepreneurship (Saha et al., 2022; Ahmed et al., 2023). It also allows businesses to gain a
competitive edge through knowledge acquisition, sustainability, and improved
competitiveness. Digital transformation involves using ICTs to improve business relationships
and enhance operations with tools such as IoT, digital ecosystems, and robot technology
(Bertello et al., 2022; Sirait et al., 2023). Al can improve the consumer experience individually,
while micro foundations provide resources for efficiently utilizing internal and external

knowledge.

Resilience

Incorporating economic, social, and environmental factors in adaptive environmental
management is essential. The “resilience framework™ aims to improve resilience and stability
through an “ecosystem engineering” approach. Resilience is becoming increasingly important
in rural and community development policies (Sippel et al., 2015). It can help mitigate the
psychological effects of traumatic events, and social support can enhance resilience. Events,
networks, education, resources, and community participation can impact resilience.
Community resilience involves adapting to new or challenging circumstances through social
support and communication during crises. It is assessed using tools like the Community
resilience scale and consists of economic, cultural, environmental, and social capital (Roberts
etal., 2015; Rahman et al., 2017; Lee and Chen, 2021). Access to broadband internet and digital
devices can improve quality of life and have social and economic benefits. However,
connectivity speed, digital literacy, and attitudes toward technology can affect digital
engagement. Digital inclusion plans help ensure that socially excluded individuals have the
resources and understanding to use digital technology (Ponzanesi, 2019; Benitez et al., 2022).
Developing a digital engagement and resilience framework can help assess the challenges and

achievements of the digital economy and improve community resilience.

Disruption Context
Over the past 50 vyears, economically developed nations have shifted from
manufacturing to services as a source of wealth. People now work in banks, software

companies, and colleges instead of factories. The information age has increased social freedom
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and equality (Henfridsson and Mathiassen, 2014; Millenson, 2018). Digital transformation
occurs through pull and push factors, including crises that make the change necessary (Datti
and Kuppusamy, 2023). Three types of disruptions lead to digital transformation at a country
level: socioeconomic policy-driven, information and communication technology-driven, and

crises-driven.

Socioeconomic policy driven

The two schools have different approaches to studying consumer behavior and the labor
market. Social economics examines how social behavior and economics interact within a
community, which involves analyzing economic decisions and government policies (Li et al.,
2022). It is important to note that the global economy can be affected by debt crises in one
country, as was seen during the 2007-2008 financial crisis (Batool and Sahi, 2019). Digital
transformation changes economies and societies but presents challenges like inequality and
policy issues. Countries like Sri Lanka and Pakistan are experiencing severe economic crises
due to a scarcity of necessities and low foreign exchange reserves (Mishara, 2023).
Policymakers must find a balance between reaping the benefits of digitalization and addressing

these challenges.

Information and communication technology driven

ICT significantly impacts society, affecting daily life and economic growth. While it
offers many opportunities, it also creates issues for businesses and society. Data breaches are a
significant threat to data protection, with cybercrime costing businesses trillions annually
(Mbuyisa and Leonard, 2017; Bieser and Hilty, 2018). Adopting technology comes with
difficulties, such as talent shortages and technological glitches. Developing countries face ICT
challenges, but governments can use policies to attract investment. A theoretical foundation is

needed for consistency and effectiveness in implementing ICT policies.

Crises driven

Climate change is a primary concern for researchers due to its impact on human and
economic society. In the past, natural catastrophes such as earthquakes, tsunamis, and
hurricanes have caused significant economic losses (Botzen and Deschenes, 2019; Esterwood
and Saeed, 2020; Seddighi et al., 2021). Natural disasters significantly impact a nation’s

economy, often causing infrastructure damage and hindering a company’s ability to produce
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goods. This can lead to reduced productivity, slower economic development, and increased
income inequality and poverty. Covid-19 has also significantly impacted the global economy,
leading to de-globalization and an increased focus on digitalization (OECD, 2022). Developing
countries have benefited from digitalization efforts, with businesses and educational institutions
shifting towards virtual channels. Governments are also exploring emerging digital

technologies such as blockchain, 5G infrastructure, and Al (Bordot, 2022).

Capabilities

The ability of a country to adapt to changes and come up with innovative solutions is
known as digital resilience. This quality is crucial for competitiveness and is influenced by
national values, culture, history, and institutions. Companies can gain an edge by embracing
new technologies and methods to innovate (Kuo et al., 2022; Kamboj et al., 2022). To stay
ahead, businesses must be proactive and continuously experiment to anticipate future trends.
Digital technology can help improve efficiency and services. For a country to remain resilient,

it must prioritize investment in knowledge, technology, and future readiness.

Figure 1. Digital Resilience Capabilities

TRAINING & EDUCATION BUSINESS AGILITY

SCIENTIFIC CONCENTRATION

Y

o/ DIGITAL RESILIENCE CAPABILITIES

Source: Prepared by Author (2021)

Knowledge

Knowledge is dynamic and involves synthesizing different types of information.
Companies can remain competitive by combining explicit and tacit knowledge. Technology is
vital in managing knowledge flows, and knowledge sharing drive innovation (Collins, 2019;
Balaz et a., 2021). Knowledge infrastructures generate and spread accurate information,
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challenging false beliefs. Investing in human capital increases productivity, economic growth,
and non-economic benefits like health and well-being (Silva et al., 2019; Evers, 2020; Dahiyat
et al., 2023). Skilled migration can add to a country’s human capital, and digital competencies
are crucial for competitiveness in the digital economy. Successful digital transformation

requires specific talents, education, and a focus on science.

Talent

Each person has unique skills and talents that can be used to achieve objectives. Talent
is vital to businesses and the economy. A talent-driven economy requires investment in
education, training, and social assistance (Parilla and Liu, 2021; Shayrine and Venugopal,
2023). Postsecondary education and training are essential for the employment market. Talent
deployment is crucial and involves setting up rules and practices to use skills effectively
(Thomas et al., 2021; Parilla and Liu, 2021). Strategies can be used to close the talent gap and
foster local talent. Nations must provide opportunities for continual learning to attract and

maintain talent for economic development.

Training and education

Education and human resource development are essential for economic growth. They
build human capital through education, training, and skill development, resulting in increased
lifetime earnings and productivity (Sofyan and Abdullah, 2022). Education is a valuable
resource for companies, allowing them to produce goods and services that can be sold.
Employee training benefits employers and employees, enhancing job satisfaction, profitability,
and productivity (Dwivedi et al., 2020; Shahzad et al., 2021). Education can also enhance a
country’s capacity for innovation and disseminate knowledge necessary for economic progress
— a nation’s economy profits from a well-educated workforce, which can perform critical

thinking tasks more efficiently.

Scientific concentration

Investments in higher education, research and development, and information and
communication technologies are crucial for long-term growth in knowledge economies.
Expenditure on tertiary education and R&D, as well as ICT investments, are used to measure
spending by governments, businesses, and individuals. R&D intensity is measured by gross
domestic R&D expenditure and reflects variations in economic structures (Xu et al., 2021).
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These indicators are used in growth accounting studies, attributing an economy’s growth to
increased productivity and factors such as capital and labor. Organizations investing in database
integration often need to pay more attention to the importance of knowledge-based capital
(Singh et al., 2021). However, research and development, data analytics, and managerial
practices can significantly boost productivity and growth. These areas are crucial investments

for a company’s success.

Technology

The digital economy is characterized by cloud computing, distributed computing, the
Internet of Things, and big data technology. This technology has revolutionized the
marketplaces, with ICT expanding to include social media, mobile apps, cloud platforms, data
analytics, search engines, and Al (Wang et al., 2021). These technologies have touched almost
every aspect of modern life, from work and entertainment to travel. They have also made remote
working more accessible, providing more job opportunities. Digital technology has enabled
flexible working arrangements, online access to education and knowledge, and improved
communication. It has increased machine intelligence and efficiency, resulting in lower costs
for goods and services (Teece, 2018; Borowski, 2021). Developing technologies like broadband
is essential for reducing information asymmetry and promoting innovation. The electronics
sector serves as the foundation of the digital economy, and nations are implementing programs
to boost their digital sectors. Traditional methods of assessing ICT capital may only partially
reflect the impact of digital technologies spread. Technology integration, including business
digitization and e-commerce, can benefit various industries and nations (Anderson et al., 2018).
A supportive regulatory framework, capital, and the current technological landscape are crucial

to foster technology development.

Regulation framework

Business innovation is crucial for companies as it helps them expand, gain recognition,
and create new products. It can also improve working conditions and safety precautions. Poorly
implemented regulations can harm a company’s viability and industry (Udriyah et al., 2019).
Regulations need a framework to assess their action’s fairness, effectiveness, and efficiency,
which can pinpoint areas for improvement and reduce compliance expenses. The framework
also fosters community trust and helps evaluate regulator effectiveness. Regulators are
government agencies that manage regulations. They safeguard the economy, society, and
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people (Wang et al., 2018; Hashmi and Alam, 2019). A framework for regulations helps
businesses carry out their duties safely and effectively, benefiting everyone and reducing

resources.

Capital

To achieve high productivity, businesses need to focus on the critical variables of
production, which include capital, labor, and entrepreneurship. Capital goods can be boosted
through technology, and saving encourages investment to benefit the business (Helo and Hao,
2019; Olsen and Tomin, 2020). Automation can help increase productivity while freeing up
personnel for other tasks. In the current “new normal,” effective communication channels are
crucial, and technology can also aid in emergency preparedness (Strinati et al.,2019; Shin and
Kang, 2020). With the help of technology, businesses can operate remotely, manage crises, and
increase profits. Therefore, good decision-making and effective use of technology are critical

for success.

Technological framework

In the business world, technology infrastructure plays a critical role in facilitating the
management and operation of enterprise IT services. Businesses can achieve profitable growth
by utilizing the cloud while delivering exceptional user experiences (Sittig and Singh, 2020).
Infrastructure as Code (laC) opens new possibilities for rapid and adaptable innovation
(Massaro, 2022). The unique ability of information technology to adapt, innovate, and respond
sets it apart from other workplace cultures. To fuel innovation, businesses require strategic and
intelligent infrastructure, though cloud adoption is still in its stages due to technical architecture
needs ((Piriou et al., 2021). Cloud readiness can be influenced by organizational strategy, IT
architecture, and workforce mindset. Companies must have a tailored plan that aligns with their
business objectives and modern infrastructure to benefit from technology fully (Li et al., 2019;
Shao et al., 2020).

Future Readiness

The digitization of business has transformed all aspects of corporate administration.
Companies must prioritize organization, culture, employees, and digital environment to stay
ahead. Success requires a pioneering mindset and continuous employee training. In Industry
4.0, digitization is critical for competitiveness. Technology is the foundation of business agility,
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which is essential for success. Leaders must commit to desired business goals and incorporate
stakeholder feedback and continuous digital transformation to achieve agile transformation
(Gridwichai and Sriviboon, 2020). The Future-readiness factor assesses how well-prepared an
economy is for digital change and combines business agility, adaptive attitudes, and IT
integration. Adopting digital technologies requires specific attitudes, and companies must
prioritize business agility to seize new opportunities.

Adaptive attitudes

Digital adaptability is essential for businesses to stay competitive and achieve success.
Digital flexibility allows for the reaction and revision of objectives and methods, making it a
valuable indicator of success (Almenara et al., 2022). Collaboration between creative and
management departments is crucial for creating a successful digital adoption plan that aligns
with new business models and technological developments (Desveaux et al., 2019; Palad,
2022).

Business agility

Agile development involves short cycles and minimal overhead, allowing for frequent
product enhancements and fast iterations. Business agility extends this approach throughout the
organization, enabling companies to respond quickly to changing market conditions and
customer needs (Saqga and Sawalha, 2020). This leads to increased innovation and higher

profits, making it essential for success in today’s unpredictable business world.

IT integration

Technology advances productivity and economic growth by allowing for more output
with fewer resources and expanding global market reach. Automation and digital advancements
shift labor demand towards higher-level skills (Hossain et al., 2020). Technology also helps

businesses run more efficiently and manage production processes, saving time and money.

Theoretical Lens

Resilience involves managing internal stress and external challenges, recovering, and
maintaining adaptive behavior (Masten, 2014). To overcome disruptions, organizations must
have dynamic capabilities. The modern economy requires companies to prioritize
organizational learning and culture for greater strategic adaptability. Knowledge is a crucial
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factor that enables companies to respond quickly to changes (Waizeneggr et al., 2020). Roger’s
diffusion of innovation theory helps us understand the adoption and rejection of new technology
(Rogers, 2010). Resilience, dynamic capabilities, knowledge-based, and diffusion of innovation
focus on how individuals and organizations can adapt and thrive in changing contexts. They
emphasize the importance of building the capacity to cope with disruptions, utilizing resources
and capabilities, sharing knowledge, and adapting to new technologies.

The core function of digital transformation resilience is digital engagement, divided into
six categories: digital literacy & skills, uptake, access to digital resources, technology as a
barrier, broadband/existing infrastructure, and creative outputs. These categories are measured
using 35 criteria, and their correlation affects digital transformation resilience. Digital literacy
and skills play a significant role in determining an organization or economy’s digital
transformation resilience, while technology as a barrier can significantly hinder it. As the
environment changes, the role of different assets may shift in terms of their capacity to produce
expected value.

Figure 2. Conceptual framework

The Independent variables: Talent (T), Training & Education (TE), Scientific Concentration (SC), Knowledge
(K), Regulatory Framework (RF), Capital (C), Technological Framework (TF), Technology (Tech), Adaptive
Attitudes (AD), Business Agility (BA), IT integration (IT), Future-readiness (FR), and the dependent variables:
Digital transformation resilience (DTR), Digital Literacy/skills (DL), Uptake (UP), Access to Digital Resources
(ADR), Technology as a Barrier (TBR), Broadband Infrastructure (BI), Creative Output (OC)
Source: Prepare by Author (2021)
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METHODOLOGY

To conduct this research, secondary data from reputable sources such as the
International Institute for Management Developments (IMD), the World Digital
Competitiveness Ranking, and the World Intellectual Property Organization (WIPQO) Global
Innovation Index (GII) is employed. The data is easily accessible on IMD’s website

(www.imd.org) and WIPO’s website (www.wipo.int). The IMD World Digital

Comepetitiveness (WDC) ranking evaluates how countries utilize digital technology and its
effects on government processes, business models, and society (IMD, 2023). The Global
Innovation Index (GII) provides insight into a country’s innovation performance and policy
responses for improvement (WIPO, 2023). These sources are widely recognized and are
essential to economic policymaking.

This research analyzes data from the IMD WDC data set between 2013-2022. The IMD
WDC ranking comprises 65 countries, but this research has examined 61 countries.
Unfortunately, Taiwan, Russia, Ukraine, and Venezuela are not included in this study. Taiwan
and Venezuela were not part of the WIPO GII data set between 2013-2022, while Russia and
Ukraine’s data needed to be more reliable to include in 2022. Additionally, Russia and
Ukraine’s global economic disruption played a role in their exclusion from the study. To

conduct the analysis, panel data regression was employed using E-views software.

RESULTS AND DISCUSSION

The original data consists of the three subfactors for each factor. Due to high
multicollinearity in subfactors, some are rejected, and a new evolution data set is created. In
which the knowledge subfactors comprise training & education and scientific concentration,
the average of these ranks created new data for knowledge as “Knowledge-New.” The
technology subfactors comprise the capital and technological framework; the average of these
ranks created a new dataset for technology as “Technology-New.” The future-readiness
subfactors are business agility and adaptive attitudes. The average of these ranks created a new
dataset of future-readiness as “Future-readiness New.” The dependent variable consists of the
average of the ranks of newly evolved data of knowledge, technology, and future readiness.
The evolution data has 61 countries as the original dataset and the time series from 2013-2022.
The primary focus of the analytical approach in this research is to estimate the effects of the
selected independent variables, namely knowledge, Technology, and Future-readiness. The
effects of the independent variables on the dependent (Digital Transformation Resilience) were
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analyzed using panel data regression. If the obtained p-value is statistically significant at the 5
percent level (p-value < 0.05), then accept the null hypothesis and reject the alternative

hypothesis.
Table 1. Panel Data Regression Results
Independent variable Dependent variable P-value R-Square Durbin-Watson
Talent Knowledge - - -
Training and Education Knowledge 0.000 0.928 1.6
Scientific concentration knowledge 0.000 0.928 1.6
Regulatory Framework Technology - - -
Capital Technology 0.000 0.958 1.8
Technological Framework | Technology 0.000 0.958 1.8
Adaptive attitudes Future readiness 0.000 0.967 1.9
Business agility Future readiness 0.000 0.967 1.9
IT Integration Future readiness - - -
Knowledge Digital transformation resilience 0.050 0.979 2.0
Technology Digital transformation resilience 0.303 0.979 2.0
Future-readiness Digital transformation resilience 0.306 0.979 2.0
Source: Prepared by Author (2023)
Knowledge

From the above Table 1, the panel data regression is performed with fixed effects on the
evolved knowledge data with the subfactors’ training & education and scientific concentration.
Each of the subfactors has its hypothesis. The acceptable range for the Durbin-Watson ranges
between (1.5 to 2.0). The Durbin-Watson statistics from the above showcase the value (1.6528),
so the autocorrelation in the data is acceptable. For the autocorrelation in the data, Durbin-
Watson statistics are taken into account. The R- Squared in the above regression is 92% of the
variability observed in the regression model. The interpretation of r-squared is how well the
regression model explains observed data.

Hq: Talent does not have a significant effect on the knowledge

The talent is rejected in the evolution data since there is high multicollinearity in the
talent.

Ho: Training and education have a significant effect on the knowledge

The training and education are statistically significant to the knowledge and have a high
relationship. The p-value (0.000) is less than the significance value, so accept the null
hypothesis and reject the alternative hypothesis.

Ho: Scientific concentration has a significant effect on the knowledge

The scientific concentration is statistically significant to the knowledge and has a high
relationship. The p-value (0.000) is less than the significance value, so accept the null
hypothesis and reject the alternative hypothesis.
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Ho: Knowledge has significance on Digital transformation resilience
From Table 1 above, the knowledge is statistically significant to digital transformation
resilience and has a relationship. The p-value (0.050) is less than the significance value, so

accept the null hypothesis and reject the alternative hypothesis.

Technology

From Table 1 above, the panel data regression with a random effect model is performed
on the evolved technology data with the subfactors’ capital and technological framework. Each
of the subfactors has its hypothesis. The acceptable range for the Durbin-Watson ranges
between (1.5 to 2.0). The Durbin-Watson statistics from below showcase the value (1.811), so
the autocorrelation in the data is acceptable. For the autocorrelation in the data, Durbin-Watson
statistics are taken into account. The R- Squared in the above regression is 95% of the variability
observed in the regression model. The interpretation of r-squared is how well the regression
model explains observed data.

H1: Regulatory framework does not have a significant effect on the technology

The random effects regression outcome shows that the alternative hypothesis is
accepted, and the null hypothesis is rejected. Since there is high multicollinearity in the
regulatory framework, the regulatory framework is rejected in the evolution data.

Ho: Capital has significance on technology

The capital is statistically significant to the technology and has a high relationship. The
p-value (0.000) is less than the significance value, so accept the null hypothesis and reject the
alternative hypothesis.

Ho: Technological framework has significance on technology

The technological framework is statistically significant to the technology and has a high
relationship. The p-value (0.000) is less than the significance value, so accept the null
hypothesis and reject the alternative hypothesis.

H1: Technology does not have significance on Digital transformation resilience

The technology is statistically insignificant to the digital transformation resilience and
has no relationship. The p-value (0.303) is higher than the significance value, so accept the
alternative hypothesis and reject the null hypothesis.
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Future-Readiness

From Table 1 above, the panel data regression with a random effect model is performed
on the evolved future readiness data with the subfactors’ business agility and adaptive attitude.
Each of the subfactors has its hypothesis. The acceptable range for the Durbin-Watson ranges
between (1.5 to 2.0). The Durbin-Watson statistics from below showcase the value (1.930), so
the autocorrelation in the data is acceptable. For the autocorrelation in the data, Durbin-Watson
statistics are taken into account. The R- Squared in the above regression is 96% of the variability
observed in the regression model. The interpretation of r-squared is how well the regression
model explains observed data.

Ho: Adaptive attitudes have significance on future-readiness

The adaptive attitude is statistically significant to future readiness and has a high
relationship. The p-value (0.000) is less than the significance value, so accept the null
hypothesis and reject the alternative hypothesis.

Ho: Business agility has significance on future-readiness

The business agility is statistically significant to the future-readiness and has a high
relationship. The p-value (0.000) is less than the significance value, so accept the null
hypothesis and reject the alternative hypothesis.

Hi: IT integration does not have significance on future-readiness

The random effects regression outcome shows that the alternative hypothesis is
accepted, and the null hypothesis is rejected. Since there is high multicollinearity in the IT
integration, the IT integration is rejected in the evolution data.

H1: Future readiness does not have significance on Digital transformation resilience

The future readiness is statistically insignificant to the digital transformation resilience
and has no relationship. The p-value (0.306) is higher than the significance value, so accept the

alternative hypothesis and reject the null hypothesis.

DISCUSSION

To effectively respond to digital transformation, it is crucial to prioritize acquiring
knowledge and skills. This promotes innovation and adaptability, improves global
competitiveness, and creates new job opportunities while preventing displacement. Investing
in education and training programs can result in a more knowledgeable and skilled population
capable of solving complex issues (Dutta et al., 2020). Acquiring education helps individuals
understand complex concepts, while specialized training provides skills necessary for success
in specific professions or industries. Scientific concentration can bring numerous benefits to a
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country, including encouraging innovation and technological advancements (Leonardi, 2021).
This can lead to economic growth and development while addressing societal issues related to
health, energy, and the environment by producing knowledge and solutions.

Governments worldwide invest in research and development to advance scientific
progress. The US has several initiatives, including the 21st Century Cures Act, National
Robotics Initiative, CARES Act, and National Al Initiative Act (National Science Foundation,
2020). Other countries like China and Israel are also increasing their R&D investments.
Kazakhstan, Israel, and Sweden prioritize education with hybrid learning methods. In the US,
policies encourage tech investments, while Luxembourg has PIC and LFF investment funds.
Norway has implemented a "Strategy for Al" and a "Digitalization Strategy for the Public
Sector." Singapore, South Korea, and Taiwan significantly invest in digital transformation,
while Switzerland and Germany prioritize digital education, research, and business

development (Jing, 2019; Smart City Singapore, 2020).

Theoretical Implications

To adapt to changing environments, several theories provide frameworks. Resilience
theory is crucial for digital transformation, emphasizing the capacity to cope with disruptions,
adjust to new technology, and create risk-reduction measures. The dynamic capability view is
essential for organizations to adapt to digital transformation. Knowledge-based view highlights
the importance of creating, sharing, and utilizing knowledge to foster innovation and create
long-term competitive advantages. By adopting a knowledge-based view, companies can
quickly respond to changes, make informed decisions, and remain competitive (Waizeneggr et
al., 2020). Digital transformation can enhance productivity, create job opportunities, improve
public services, and establish countries as leaders in the global digital economy. It can also
foster the development of new products and services, increase market reach, and personalize
customer experiences. Digital change positively affects individuals by expanding remote
employment and educational opportunities, promoting skill growth, and providing access to the
digital economy.

Resilience capabilities enable individuals and organizations to navigate uncertainties
and complexities, while openness to change positively impacts economic development
(Kuppusamy and Datti, 2023). Diffusion of innovation theory includes awareness of the
adoption process, removing obstacles, promoting the innovation ecosystem, encouraging digital
literacy, and developing supportive legislation and infrastructure (Rogers, 2010). By fostering
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resilience and embracing change, we can unleash the transformative potential of digital
technologies for equitable growth, sustainable development, and enhanced quality of life.

Figure 3. Evolved Theoretical Framework

The Independent variables: Talent (T), Training & Education (TE), Scientific Concentration (SC), Knowledge
(K), Regulatory Framework (RF), Capital (C), Technological Framework (TF), Technology (Tech), Adaptive
Attitudes (AD), Business Agility (BA), IT integration (IT), Future-readiness (FR), and the dependent variables:
Digital transformation resilience (DTR), Digital Literacy/skills (DL), Uptake (UP), Access to Digital Resources
(ADR), Technology as a Barrier (TBR), Broadband Infrastructure (BI), Creative Output (OC)
Source: Prepared by Author (2023)

Practical Implications

Governments are crucial in promoting digital transformation and ensuring it can
withstand challenges. To achieve this, they must take proactive measures such as enhancing
policies, investing in infrastructure, developing skills, implementing cybersecurity measures,
promoting collaboration and inclusivity, and establishing effective planning and response
mechanisms. Industries also significantly impact digital transformation resilience and should
prioritize resilience capabilities as a strategic imperative to succeed. This can be achieved
through training programs focusing on digital skills and cybersecurity measures, prioritizing
data protection, and promoting innovation and business agility. Furthermore, academia is
essential in examining the academic impacts of resilience capabilities in the context of digital
transformation. Academic institutions can enhance digital transformation resilience by

integrating resilience capabilities into curricula, conducting research, and investing in
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infrastructure and resources. By pursuing these endeavors, students can acquire the necessary
skills and generate valuable insights that inform practical applications and policy decisions,

ultimately leading to a robust digital transformation.

CONCLUSION

In today's world, businesses need to embrace digital transformation to succeed. This
transformation can be driven by an organization's needs or unexpected crises. To remain
resilient, businesses must adapt to changes by utilizing digital technologies. Additionally,
countries must have strategic capabilities to respond to disruptions caused by economic,
technological, or health crises. This study found that knowledge capability has a more
significant impact on digital transformation resilience than technology or future readiness.
Therefore, governments, industries, and academia must take proactive steps to prioritize digital
transformation resilience capabilities during disruptions. This can be achieved by enhancing
policies, investing in education and employee training, promoting innovation, and conducting
academic research. Academia can also play a crucial role by integrating resilience capabilities

into curricula, investing in digital skills, and conducting research.
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