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Abstract

This paper aims to comprehend both the theoretical and practical aspects of studying
society’s digital transformation as a sustainable development goal within the context of
global problems and challenges of modernity. The research objectives are as follows: 1)
to review the role and significance of digital technologies in addressing the challenges
posed by the pandemic and in achieving sustainable development; 2) to identify digital
transformation as an innovative approach to solving the problems associated with sus-
tainable development; 3) to analyze the issue of digital divide as a global economic and
social challenge; 4) to develop guidelines for enhancing the efficiency of innovative digital
transformation systems.
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Currently, numerous studies have explored the connection between digital technolo-
gies and sustainable development. Digital technologies such as smartphones, the Internet,
artificial intelligence (AI), the Internet of Things, cloud computing, and others have the
potential to contribute to the implementation of the SDGs. In this study, we refer to articles
by R. Andriukaitiene, V. Voronkova et al. (2020), O. Kyvliuk (2014), M. Lepskiy (2022), O.
Maltsev (2020), V. Nikitenko et al. (2019, 2021), R. Oleksenko and O. Punchenko.
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Introduction

We are currently in an era where policymakers are navigating the digital realm without a
clear global mandate, resulting in a lack of coordinated efforts to monitor and shape dig-
ital policies. This information gap significantly hampers sound public decision-making,
as domestic policies often clash with varying international regulations. Stringent regula-
tions not only stifle entrepreneurial initiatives but also discourage the adoption of digital
technologies, ultimately limiting their potential contributions to national employment and
economic growth. The fragmentation of the Internet and the global digital economy further
marginalize users, diminish incentives for innovation, and escalate trade tensions among
governments. Changes are needed to remedy this situation, as reflected in the general dis-
course of current interdisciplinary research in various fields (Carlsson & Rénnblom, 2022;
Dammann et al., 2022; Eom & Lee, 2022; Hafseld et al., 2022; Weerakkody et al., 2016).

In a period marked by the transformative impact of digital technologies on industries,
economies, and society at large, the Internet emerges as a vital catalyst for social and eco-
nomic progress. The concept of sustainable development is gaining increasing relevance,
with technologies like the Internet and cloud computing offering the potential to bridge
the gap between developed and developing nations, address global challenges such as
poverty, hunger, and climate change, and expedite overall human well-being (Afanasieva
& Oleksenko, 2018). However, this digital transformation also exacerbates inequality and
erodes social cohesion. For instance, the Sustainable Development Goals Report 2019
highlights the disparity in internet access between developed countries, where over 80%
of the population is online, and developing and least developed countries. Consequently,
it becomes the responsibility of each policymaker to mitigate and minimize the negative
impacts of information technology, with the overarching objective of ensuring that ,,no one
is left behind.” Both international and non-state actors at the global, regional, and national
levels are increasingly recognizing the potential of digital technologies in achieving the
sustainable development goals (Buhaichuk et al., 2022).

Relevance of the Article

In 2018, a significant step was taken with the Ministerial Declaration, which acknowledged
that digitalization and emerging technologies, especially Information and Communica-
tion Technologies (ICTs), hold great potential in advancing the Sustainable Development
Goals, particularly in the areas of industry, innovation, and infrastructure (Economic
and Social Council, 2018). The United Nations resolutions underscore the pivotal role of
the Internet, data, artificial intelligence, and other transformative technologies. Over the
years, approximately 320 sessions and workshops have been dedicated to exploring how the
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Internet can support developing nations and promote sustainable growth, addressing the
pressing global challenges of our era. Undoubtedly, this topic is hardly the most popular
one for research of different countries and regions (Billon et al., 2021; Gnangnon, 2020;
Hussain et al., 2021; Pérez-Castro et al., 2021; Wang et al., 2022).

The implementation of the Sustainable Development Goals (SDGs) is facilitated by
the Technology Facilitation Mechanism (TFM), which fosters collaboration among various
stakeholders, including governments, research institutions, and scientific organizations.
The emphasis is on addressing challenges through inclusivity and equity, aiming to bridge
inequalities between the Global North and South, counter economic and social exclusion,
especially among vulnerable groups, and narrow the gaps between rural and urban popula-
tions, different age groups, and ultimately, between genders. The ,,2025 Targets: Connecting
the other half” initiative commits to providing affordable broadband services, promoting
sustainable digital skills, achieving digital gender equality, ensuring accessibility, and
fostering digital literacy. Numerous studies have been conducted on the links between
digital technologies and sustainable development, demonstrating that technologies such
as smartphones, the Internet, artificial intelligence (AI), the Internet of Things, and cloud
computing can indeed contribute to realizing the SDGs (Voronkova & Nikitenko, 2022¢).

Global, regional, and local solutions like e-banking and e-money have the potential to
enhance access to financial services, particularly in rural areas, improve energy efficiency,
and reduce electricity and other media costs. This showcases the role of digital technologies
in advancing the successful achievement of the SDGs (Walsh et al., 2020; see also Del Rio
Castro et al., 2021; Mora et al., 2021; Murinde et al., 2022 ). Sustainable development in the
digital realm can be most effectively realized through collaborative efforts, where actors
pool their experiences, knowledge, and resources to pursue common goals, especially in
developing nations. This involves sharing information, providing advice, and disseminat-
ing best practices in digital inclusion, with a particular focus on women’s participation.

The Aim of the Article

The aim of this article revolves around both theoretical and practical aspects per-
taining to the study of society’s digital transformation as a means to achieve sustainable
development within the context of contemporary global challenges. The study aims to
accomplish several specific goals:

1. Analyze the significance and role of digital technologies in addressing the reper-

cussions of the pandemic and advancing the cause of sustainable development.

2. Illuminate digital transformation as an innovative approach to resolving the chal-

lenges associated with achieving sustainability.

3. Characterize the issues associated with the digital divide, recognizing it as a global

economic and social dilemma.

4. Investigate the avenues for enhancing the effectiveness of innovation systems in

the realm of digital transformation.

Methods

The research methodology concerning the digital transformation of society towards sus-
tainable development amidst contemporary global challenges is a multifaceted and intricate
matter, which has been the subject of examination by various international organizations,
including the Club of Rome. The methodology adopted for studying digital transformation
as a strategy for attaining sustainability encompasses a range of methods that enable an
in-depth exploration of this complex subject, an analysis of the conditions required for
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achieving sustainability (what, who, when, where, how, why), and a substantiation of the
role of digital transformation as a fundamental tool for policymakers in addressing the
global challenges of our times (Voronkova et al., 2021b).

Examining the digital transformation of society for sustainable development necessi-
tates a systematic and interdisciplinary approach. To keep pace with the ongoing dynamics,
continuous monitoring and research updates are essential to address emerging challenges
and opportunities. Investigating the intricate relationship between digital transformation
and sustainable development demands a comprehensive methodology tailored to uncover
key aspects and societal significance.

Various methods may be employed in studying the digital transformation of society,
tailored to the specific objects and objectives of the research. We have identified effective
methodologies, including: (a) Document and Literature Analysis: This involves scrutinizing
academic articles, legislation, policy documents, company reports, and other sources to
comprehend the current scenario, historical context, and progression of digital transforma-
tion; (b) Structured Questionnaires and Surveys: Designed to gather quantitative data from
diverse stakeholder groups like citizens, businesses, and government, these instruments
provide insights into various perspectives on digital transformation; (c) Expert Interviews:
Conducting interviews with experts, government officials, entrepreneurs, and other es-
sential stakeholders to acquire a comprehensive understanding of their perspectives and
experiences within the digital transformation domain. Big Data analysis was employed to
discern trends, connections, and patterns in the realm of digital transformation. (d) SWOT
Analysis: Employing SWOT analysis to pinpoint the strengths, weaknesses, opportunities,
and threats associated with digital transformation within society; (e) Case Studies: Under-
taking case studies of digital transformation in specific sectors like healthcare, education,
and energy to scrutinize distinct impacts and outcomes; (f) Systemic Approach: Adopting
a systemic approach to perceive digital transformation as a intricate system comprising
interdependent components; and (g) Modeling and Computer Simulation: Utilizing mode-
ling and computer simulation techniques to anticipate potential developments and simulate
the repercussions of digital transformation.

The methodology for addressing the issue of societal digital transformation as a sus-
tainable development objective also encompasses:

1. Economic Evaluation: Assessing the influence of digital transformation on the
economy through economic analysis, encompassing cost-benefit assessments, job
generation, and GDP growth.

2. Environmental Assessment: Examining the environmental effects of digital trans-
formation, considering factors such as energy consumption, CO2 emissions, and
waste management.

3. Public Opinion Study: Investigating public sentiment and discussions on digital
transformation through the study of websites, social media, and online forums.

4. Political Decision Examination: Scrutinizing political decisions, strategies, policy
programs, legislation, and regulations governing digital transformation, aiming
to identify and support the regulatory framework for digital transformation.

These diverse methods and approaches facilitated the identification of potential risks
and vulnerabilities linked to digital transformation, enabling the development of measures
to mitigate them. This comprehensive approach also extended to studying the enduring
impact of digital transformation on society and its future development.

Among the methods employed to address these challenges are systemic and structural
analysis, phenomenology, synergetics, modeling, and forecasting. On the philosophical
and methodological level, the study of society’s digital transformation towards sustainable
development leverages the heuristic potential of system-structural and system-synergetic
methodologies. At the level of concrete scientific methodology, a diverse array of approaches
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is integrated, including cultural, paradigmatic, civilizational, axiological, phenomenological,
praxiological, and hermeneutical perspectives. The third methodological and technological
level employs a combination of general theoretical, empirical, and specialized methods and
approaches. These methodologies facilitate the empirical collection, theoretical analysis,
and synthesis of research findings, enabling a comprehensive examination of the subject
matter.

The suitable methodological framework for problem research takes into account the
interdisciplinary nature of the research subject. Given the increasing prevalence of diverse
global challenges in our time, modeling these challenges becomes increasingly important.
Models serve the purpose of forecasting short- and medium-term events related to problem
resolution. The theoretical concept of a ,model” in the study of society’s digital transfor-
mation towards sustainable development can be understood as an artificially created con-
struct resembling, in some manner, the process being studied. Various models formalizing
different aspects of this subject can be constructed to reflect and predict the future state
of any element within the digital transformation of society (Voronkova et al., 2021a). The
number of these models often depends on the complexity, specificity, or simplification of
the description of the real system under investigation.

There are several methods for constructing models, including analytical, experimen-
tal, and combined methods. Combined methods, particularly the expert-dynamic and
expert-analytical methods, are highly suited for modeling the digital transformation of
society as a goal of sustainable development. These approaches are closely aligned with
the holistic modeling of complex systems. Synergetic modeling, in particular, represents a
scientific extension of the holistic approach. Synergetics offers a holistic perspective when
selecting information for modeling processes. Instead of considering a multitude of factors
determining the state of a system, as in conventional modeling, synergetics focuses on a
few key parameters that influence the components of the process, the system’s state, and,
in turn, the resolution of contemporary global challenges.

It is important to note that the synergetic approach entails a comprehensive descrip-
tion, which is crucial when dealing with complex systems, such as the digital society.
Traditional reductionist methods struggle to analyze trends due to the excessive number
of significant variables involved. Therefore, the synergetic approach becomes essential for
modeling the processes related to researching the digital transformation of society as a
sustainable development goal. Drawing on socio-philosophical methods, we can scrutinize
the methodology employed in studying the digital transformation of society as a goal of
sustainable development (Voronkova et al., 2022b).

Results

1. This paper examines the role of digital technology in mitigating the pandemic’s im-
pact and advancing sustainable development. It argues that digitalization is essential for
progressing towards a digital welfare state. Digital technology has grown exponentially,
with its global reach expanding. The widespread availability of smartphones has provided
most of humanity with constant connectivity, access to information, social media, and
audiovisual entertainment. Digital transformation is enabling organizations to reinvent
their business processes using new digital tools.

2. The digital transformation of society and organizations emerges as an innovative
approach to addressing the challenges associated with achieving sustainable development.
This transformation compels organizations to evolve their business practices and explore
new avenues. To tackle innovative challenges, businesses must align their goals with a
digital transformation strategy. Common challenges faced by organizations include skills
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gaps in areas such as cybersecurity, application architecture, software integration, data
analytics, and data migration.

3. The issues of the digital gap as a global economic and social problem are being
researched. The global digital gap is used to describe the digital divide between industri-
alized and less developed countries; between urban and rural areas at the national level;
between North and South, leading to the economic and social exclusion of millions of
people; between the elderly and the youth, and ultimately, between men and women.

4. Strategies for enhancing the effectiveness of digital transformation innovation sys-
tems are formulated. Digital transformation has brought forth new innovative opportuni-
ties and challenges for companies, demanding a fresh perspective. Today’s entrepreneurs
must truly adopt a ,,digital mindset” to solve problems and capitalize on the opportunities
presented by new digital technologies for achieving long-term success and maintaining
a significant competitive advantage. ,,The Age of Digital Interdependence” represents a
set of reccommendations aimed at assisting governments, companies, and individuals in
making sustainable business and digital future decisions as a matter of policy (UN Sec-
retary-General, 2019).

1. The Significance of Digital Technologies in Mitigating Pandemic Impact and
Achieving Sustainable Development

Addressing the digital transformation of society as both a global challenge and a sus-
tainable development goal necessitates the utilization of qualitative and quantitative data
to monitor progress. This involves gauging what has been accomplished and what remains
to be done in the context of addressing the pressing global challenges of our time. Achiev-
ing the Sustainable Development Goals (SDGs) holds the promise of enhancing various
aspects of our world, including agricultural production (SDG 2 - Zero hunger), traffic
management (SDG 3 - Good health and well-being), and the transition to renewable energy
(SDG 7 - Affordable and clean energy). These issues are currently the subject of extensive
research (Guandalini, 2022; Hassoun et al., 2022; Mondéjar et al., 2021; Novillo-Ortiz et
al., 2018; Schena et al., 2022).

However, a significant challenge persists, especially in developing countries: the lack
of reliable, accessible, and relevant data. Often, issues related to the capacity of available
resources, security, and environmental conditions make it arduous to collect and analyze
data essential for sustainable development. To address this predicament, The Global Part-
nership for Sustainable Development Data was established, following the recommendations
of the Independent Expert Advisory Group on a Data Revolution for Sustainable Devel-
opment (IEAG). The aim of this partnership is to engage various stakeholders, including
governments, international organizations, civil society, and academia, in collaborative
efforts to generate and utilize data. The issues surrounding the digital transformation
of society as both a global challenge and a sustainable development goal are considered
nascent and evolving (Voronkova et al., 2022a).

The unprecedented COVID-19 pandemic has exerted a profound economic and social
impact on numerous countries worldwide (Lepskiy, 2022), including those in Latin Amer-
ica and the Caribbean. Concurrently, digital technologies have experienced exponential
growth, reaching a global scale. Widespread and uninterrupted connectivity has extended
to a significant portion of the global population, driven by the widespread adoption of
smartphones, which provide access to information, social media, and audiovisual content.
The rapid advancement of technology within the digital sphere has led to the utilization
of devices and applications leveraging cloud computing, big data analytics, blockchain
technology, and artificial intelligence. This technological revolution, coupled with evolving
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corporate strategies, has significantly augmented the role of global platforms. However,
it has also brought about socially detrimental consequences, most notably the exclusion
of a substantial segment of the global population from the benefits of digitalization. This
exclusion predominantly stems from inadequate income levels that impede access to
high-quality devices, stable home internet connections, and the ability to utilize these
resources on a daily basis.

As a result, a significant disparity has emerged between the expanding coverage of
Internet infrastructure and actual usage. Additionally, other challenges have become in-
creasingly pronounced, including the proliferation of fake news and the escalating threat
of cyber-attacks, which pose ever-growing risks to personal data privacy and security.
Furthermore, the mass production of electronic waste (e-waste) has reached alarming
levels. The global landscape, marked by an unresolved balance between the benefits and
drawbacks of digitalization, has become unfavorable. Geopolitical tensions, often revolving
around digital patents, standards, and manufacturing, have notably eroded the effective-
ness of multilateral decision-making (Voronkova & Nikitenko, 2022a).

The environmental crisis has evolved into an ecological catastrophe. Escalating ine-
qualities within numerous countries, coupled with the exclusion of vulnerable populations,
have made it increasingly challenging to establish social and political systems capable of
effectively managing digital progress. The COVID-19 pandemic has exacerbated these issues
and plunged the world into its most severe economic crisis since World War II. This crisis
has had adverse repercussions on employment, wages, and the fight against poverty and
inequality. While digital technologies have played a pivotal role in mitigating the pandemic’s
effects, their benefits have been curtailed by structural barriers. These include limitations
in connectivity (access, usage, and speed), social disparities, variations in productivity,
reduced competitiveness, and limited access to data and information management, among
other factors (Voronkova & Nikitenko, 2022b).

Nevertheless, there are new prospects for Latin America and the Caribbean. As the
region most severely affected by the crisis, addressing long-standing challenges is im-
perative. This includes overcoming the sluggish economic growth experienced in recent
years, characterized by declining investment and stagnant productivity, and reinvigorating
efforts to combat poverty and inequality. To surmount these obstacles, the region must
exert significant efforts to achieve economic, social, and environmental sustainability.
This entails implementing progressive structural changes through the active creation
and deployment of technologies to diversify the production system. Taking a systemic
approach, a crucial issue is the necessity to transition towards a sustainable digital socie-
ty within the framework of the digital revolution. This involves investigating the impact
of digitalization on social well-being and equality, promoting universal access to digital
technologies, strengthening regional cooperation, and transitioning towards a regional
digital market (Voronkova et al., 2020).

The proposed solutions set the stage for a more inclusive and sustainable approach to
digitalization. These initiatives aim not only to expedite recovery from the ongoing crisis
but also to enhance overall productivity by enabling organizations to rethink their busi-
ness processes through the adoption of new digital tools and practices. Digitalization is
a pivotal factor in shaping a new future and moving toward the establishment of a digital
welfare state (Kyvliuk, 2014).

In the year 2022, nine critical challenges in the domain of digital transformation
demand attention and resolution: (a) lack of a change management strategy; (b) complex
software and technology; (c) incentivized adoption of new tools and processes; (d) con-
tinuous evolution of customer needs; (e) lack of a digital transformation strategy; (f) lack
of proper IT skills; (g) security issues; (h) budgetary constraints; and (i) cultural mindset.
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Digital technologies play a crucial role in addressing the challenges posed by the
pandemic and in achieving sustainable development (Hussain, 2021). They empower or-
ganizations to reimagine their business processes and adopt new digital tools and prac-
tices. Nevertheless, the transformation journey is fraught with a spectrum of challenges,
encompassing human-centric issues, structural complexities, technical obstacles, and
limitations in infrastructure support (Fernandez-Rovira et al., 2021; Varadarajan et al.,
2022). This underscores the imperative for organizations to innovate and adapt, enabling
them to navigate the current crisis successfully and position themselves for ongoing pro-
gress (Rodrigo et al., 2022; see also Etz et al., 2020; Gouveia & Mamede, 2022; Mann et
al.,, 2022; Sedera et al., 2022).

2. Digital Transformation: An Innovative Approach to Tackling the Challenges of
Sustainable Development

Digital transformation transcends the mere introduction of new software, technol-
ogies, and processes aimed at efficiency and automation. It represents a comprehensive,
innovative approach to conducting business, playing a pivotal role in reshaping organi-
zational practices. When embarking on a digital transformation initiative, organizations
must consider various facets, including how people react to change, the impact of change
on customer relationships, cost implications, alignment with business objectives, and
more (Gilder, 2018).

Digital transformation empowers organizations to propel their business forward and
equips them to thrive amid competitive landscapes by venturing into new realms. How-
ever, statistics indicate that 70% of digital transformation programs fail due to employee
resistance and a lack of management support (McKinsey). Only 16% of employees report
that their companies are actively pursuing digital transformation efforts that enhance
performance and sustainability. Consequently, there is a need to address the challenges of
digital maturity that will influence businesses in 2022. While digital transformation offers
unique opportunities for innovation and growth, it also necessitates critical thinking and
potential reconsideration of fundamental aspects of the business (Lee, 2018).

In 2022, there are 20 crucial challenges to contemplate when embarking on digital
transformation projects:

1. Lack of Change Management Strategy. Organizations with well-crafted change
management strategies are six times more likely to achieve or surpass their digital trans-
formation objectives. Cultivating a robust change management culture is indispensable for
any organization’s success, and the absence of a change strategy can lead to the failure of
new projects or implementation plans. An effective change management strategy involves
project planning that identifies root problems and fosters relationships with all stakeholders
and employees. Therefore, businesses should develop a change management strategy in
collaboration with change management experts (Konopik et al., 2022; Volberda et al., 2021).

2. Complex Software and Technology: Enterprise software inherently carries complex-
ity, and new technologies can be daunting. This complexity poses a significant challenge
for organizations embarking on digital transformation, both in terms of implementation
and data integration, as well as in terms of end-user interaction. Executives should bear
this in mind at the outset of transformation projects and seek out the most intuitive in-
tegration solutions.

3. Incentivizing the Adoption of New Tools and Processes: The introduction of new
processes and technologies often encounters resistance from in-house employees who may
believe that their current methods are sufficient. To successfully implement new software,
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organizations must offer comprehensive adaptive training and ongoing support to help
employees quickly become adept and productive with the tools (Cherep et al., 2022).

4. Continuous Evolution of Customer Needs: Organizations are in a constant state
of evolution, a process accelerated by events such as the COVID-19 pandemic. It is cru-
cial to consider customer desires since everything is shifting as the world and industries
evolve. Digital transformation is a complex, time-consuming endeavor. But, if customer
needs change during this period, it will introduce new challenges. Therefore, flexibility
is essential as it is time to adopt new digital technologies.

5. Lack of a Digital Transformation Strategy: Legacy systems and manual process-
es should ideally be replaced with new digital systems. If there’s a plan (or necessity) to
implement advanced and sophisticated systems, a proper migration strategy for existing
systems should be devised. All these questions need answers before launching a digital
transformation initiative, as a successful transformation project hinges on a predefined
strategy.

6. Lack of Proper IT Skills: Succeeding in transforming an organization requires a
skilled and high-performing IT team, which can be challenging to assemble, especially
given the current shortage of technical talent. According to a corporate survey, 54% of
organizations reported that their inability to attain digital transformation goals stemmed
from a shortage of technically skilled employees. Challenges faced by organizations in-
clude skills shortages in cybersecurity, application architecture, software integration,
data analytics, and data migration. Organizations lacking in-house IT professionals can
address this issue by engaging external consultants and digital transformation experts to
help bridge the implementation gap (Kyrychenko et al., 2021).

7. Security Concerns: Many corporate entities, particularly those operating in da-
ta-sensitive industries, confront significant privacy and cybersecurity challenges (Maltsev,
2020). Extensive digital transformation initiatives often revolve around the adoption of
cloud technologies and the integration of all corporate data into a centralized system.
This consolidation amplifies the risk of cyberattacks aimed at pilfering customer data and
proprietary information. This increases the threat of cyberattacks to steal customer data
and corporate secrets (Lee, 2021). Online attacks can exploit system vulnerabilities and
misconfigurations. Hence, it is crucial to have a proactive plan in place to address these
threats before they materialize. It is advisable to engage a cybersecurity expert to identify
vulnerabilities in your security defenses.

8. Budgetary Constraints: Digital transformation entails substantial financial invest-
ment. For organizations whose transformation strategies lack refinement, the scaling-up
process can gradually impede project timelines and introduce additional tasks, thereby
augmenting project costs. Factors such as consulting services, evolving customer needs,
or IT errors can further inflate the overall expense of digital transformation. It is essen-
tial to create long-term projections outlining the organization’s goals and the expected
return on investment resulting from the transformation. This proactive approach aids in
gaining a clear understanding of budgetary boundaries and identifies opportunities for
budget expansion.

9. Cultural Mindset: Organizations entrenched in legacy systems and manual proce-
dures often harbor a traditional mindset. This mindset resists change, views automation
skeptically, and faces difficulties in embracing new technologies. A substantial challenge
in digital transformation is the cultural shift that necessitates alignment across all levels,
from management to new hires. Everyone must be prepared for significant alterations in
their daily routines and must exhibit a willingness to acquire new skills. The most effective
digital adoption platforms incorporate features that facilitate end-user feedback on content
and provide comprehensive analytics regarding feature usage, successful streams, areas
requiring further digital tool implementation, and the overall level of product adoption
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within the organization. Various companies are addressing this issue through diverse
strategies. For instance, Manpower Group is transitioning seamlessly to a fully digital
hiring process using Whatfix, Baystone Media is promoting the adoption of its new suite
of digital tools with Whatfix, and Cardinal Health is transforming its legacy customer
service into a 24/7 self-help solution with Whatfix (Shapiro, 2022).

10. To effectively tackle these challenges, it’s imperative to establish a team of change
leaders within your organization. Begin by assessing your current workforce to identify
individuals who exhibit qualities of influence, innovation, and trustworthiness. Assemble
a cross-functional team comprising high-performing professionals to form this change
leadership team. This team plays a pivotal role in shaping a vision for the digital transfor-
mation process that aligns seamlessly with your business objectives and is created by those
intimately familiar with the inner workings of the organization. This approach enables
organizations to proactively approach digital transformation initiatives with a keen focus
on the human aspect of change (Jackson & Dunn-Jensen, 2021; Sergi et al., 2022). Digital
transformation involves a complete overhaul of core processes, tools, and experiences, and
for many organizations, this is an entirely new endeavor. This presents both a challenge
and a cornerstone for success in digital transformation.

A shift toward innovative problem-solving and alignment of business objectives with
your digital transformation strategy is paramount. The rationale for digital transforma-
tion should be the driving force behind every organizational endeavor as new processes
are implemented. Understanding customer needs, identifying pain points and challenges
related to your offerings, products, and services, and analyzing current processes to pin-
point legacy systems requiring infrastructure enhancements should all be integral parts
of this strategy. Ultimately, the transformation process should directly align with your
core business objectives, fostering improved employee performance, enhanced customer
service through clear systems that address more customer needs, and increased revenue
generation for the organization.

To resolve the challenges faced by organizations, it is crucial to remain agile. Digital
transformation projects inherently stem from a recognition of organizational vulnerabil-
ity. Leaders understand that innovation and change are imperative to adapt and compete
in a rapidly evolving digital landscape. Technology advances swiftly and often outpaces
expectations. Embracing agility means being unafraid to pivot and seize opportunities as
they arise. The very decision to embark on a digital transformation journey signifies that
the organization and its employees are agile. Therefore, there should be no apprehension
about embracing new processes and tools or replacing traditional practices with innova-
tive approaches. Furthermore, numerous researchers today are working on creating tools
and models for the digitalization of various types of businesses (Bottcher et al., 2022;
Csordas et al., 2022; Marcon et al., 2022; Veile et al.,, 2022). Digital transformation indeed
represents an innovative means of addressing the challenges associated with achieving
sustainable development.

3. The Digital Divide: A Global Economic and Social Problem

The digital divide, both as an economic and social issue, has recently garnered signif-
icant attention. This term refers to the global disparity in access to the Internet and other
information and communication technologies (ICTs) that facilitate the global connectivity
of households, individuals, and businesses. Specifically, the ,,global digital divide” char-
acterizes the disparity in access between developed and less developed countries, as well
as the divide between urban and rural areas at the national level. Rural communities, in
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particular, face challenges in keeping pace with the rapid growth of digital connectivity.
The establishment of Internet and cloud infrastructure in these areas is often challenging.
Additionally, factors such as limited education opportunities, difficulties in acquiring
IT skills, and the financial constraints of the population make it hard for individuals in
these communities to afford mobile and other technological devices. Consequently, these
communities encounter difficulties accessing government services, obtaining external
information, and even staying updated on local matters. These challenges have ripple
effects, including limited access to quality education, inadequate healthcare, and cases of
parental abandonment, emphasizing the urgent need to bridge the digital divide in rural
areas (Nikitenko et al., 2021).

It is worth noting that the digital divide is not solely attributed to the rapid pace of
technological change. In addition to the material and infrastructural hurdles faced by
rural communities in the digital era, there exists a significant social challenge. With the
widespread use and adoption of cell phones and the internet, digital inclusion is no longer
described as a binary issue of ,having” or ,not having” digital tools. Instead, the conversa-
tion now centers on the degree of usage of these digital tools. Before assessing the impact
of digital connectivity, it is crucial to gauge the actual level of adoption and utilization
of these tools. While providing rural communities with access to these technologies and
connectivity options is a significant step toward development, it is equally vital to focus
on training, adoption, and utilization to ensure that digital connectivity positively affects
these communities. It’s important to recognize that digital skills serve as a platform and
catalyst for poverty alleviation (Nikitenko et al., 2019).

As highlighted in the The Sustainable Development Goals as Business Opportunities
of 2016, the technology and telecommunications sectors are categorized as cross-cutting
sectors, playing a pivotal role in addressing various economic challenges. Consequently,
South Africa has begun incorporating ICTs into various sectors of the country, resulting
in a substantial increase in internet users from 5.3 million in 2009 to 38.13 million in 2021.
During the same period, global internet usage has risen from 1.73 billion to 4.66 billion
users. However, it’s important to note that most users of ICT infrastructure in rural com-
munities are not advanced users. They primarily utilize phones for voice calls, SMS, and
social networking. These regions have yet to fully implement integrated I'T-based services
in areas such as education and agriculture (Nikitenko et al., 2022).

The central question at hand is: Can Information and Communication Technologies
(ICTs) truly make a substantial difference in the lives of rural communities? According to
the United Nations Development Programme, increased ICT usage enhances service deliv-
ery, provides access to digital advancements for ongoing improvement of essential services,
and facilitates knowledge sharing. The rapid pace of technological change underscores the
growing need for effective ICT services in critical areas such as education, healthcare, and
agriculture. Digital inclusion encompasses information technology, e-learning, e-health,
high-speed internet access, and digital literacy, all contributing to the success of individuals
and communities striving to participate in the digital realm. To promote such integration
and bridge the digital divide, it is essential to implement inclusive policies and compre-
hensive approaches that ensure equal access for all, irrespective of age, gender, race, or
religion (Oleksenko & Garbar, 2022).

The digital divide revolves around two significant challenges. First, the more eco-
nomically disadvantaged a community is, the fewer digital opportunities it tends to have.
For instance, despite increased infrastructure provision in Brazil, a significant portion
of the population did not perceive the need for digital access (Oleksenko & Voronkova,
2020). Additionally, numerous studies have confirmed that digital literacy and learning
are essential to fully capitalize on ICT infrastructure investments, whether provided by
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the private or public sector (Voronkova et al., 2022b). With proper training, the population
can effectively harness the available technology.

Another pressing issue in South Africa’s ICT sector is the ICT gender gap. Deep-seat-
ed socio-cultural norms and beliefs have exerted a substantial influence on the impact of
ICTs in the country. Gender stereotypes are notably evident, with men predominating in
access to education, higher income, and employment opportunities (Gillwald et al., 2010).
However, Gilbert’s hypothesis suggests that, given equal opportunities, women are more
inclined to embrace learning and the use of digital tools compared to men (Gilbert, 2010).
Therefore, providing women with opportunities would enable them to compete in the job
market and secure entry-level positions through acquired IT skills. Persistent cultural and
gender disparities are likely to persist in the ICT sector. It’s important to recognize that
technological transformation is fundamentally a transformation of people, and bridging the
digital divide represents a global economic and social challenge (Punchchenko et al., 2020).

Discussion
Enhancing the Efficiency of Digital Transformation Innovation Systems

The directions for enhancing the efficiency of digital transformation innovation systems
are becoming increasingly diverse, signaling the onset of the Fourth Industrial Revolu-
tion. This new era is marked by digitalization shaping and influencing society in novel
and often unpredictable ways. It is crucial to reflect on the precise shifts we are currently
undergoing and how we can collectively and individually ensure that this ,revolution’ ben-
efits everyone. In the Arab region, the drive for government and business digitalization
has gained momentum due to the necessity imposed by measures of exclusion and social
distancing. Sustained efforts in this direction can pave the way for a digital transformation
in the Arab region, unlocking immense potential to advance and achieve the Sustainable
Development Goals (SDGs).

To combat the COVID-19 pandemic and manage its aftermath, individuals, public
institutions, and the private sector in the Arab region have harnessed digital technologies
to safeguard lives, maintain social connections, and ensure the continuity of education,
business operations, and public services. Nearly two years after the pandemic’s onset, Arab
countries must consider principles of fairness and sustainability when determining which
digital responses to COVID-19 should be institutionalized and expanded. It is essential to
remain vigilant about technological megatrends and potential threats and to take action to
catalyze the systemic changes required for recovery and progress across various domains.

Digital transformation involves the utilization of digital technologies to fundamentally
transform products, services, and their delivery methods to better align with customer
needs. To facilitate a more rapid and inclusive transition to the online sphere, most Arab
countries have taken the following measures (UNESCWA, 2021):

1. Expanded digital access, resulting in increased Internet bandwidth and speed at
no extra cost (e.g., Bahrain, Iraq, Kuwait, and Lebanon).

2. Unblocked voice messages over IP applications (e.g., Oman).

3. High-income Arab nations have enhanced public Wi-Fi availability and support-
ed disadvantaged groups, particularly migrant workers, by providing free personal
computers, SIM cards, online access, and ICT training (e.g., Qatar and Saudi Arabia).
4. In partially served regions, such as Palestine and rural Morocco, digital infrastruc-
ture has been upgraded through donor-supported programs to expand broadband
coverage. Digital transformation has the potential to promote equity, inclusion, and
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social advancement. However, for its full realization and to prevent the exacerbation
or emergence of new disparities, countries in the region must address pre-existing
inequalities.

The key areas for enhancing the effectiveness of digital transformation innovation
systems are designed to:

1. Accelerate progress in broadband internet access while addressing persistent dis-
parities both between and within countries. These disparities encompass factors like
gender, location, age, disability, and literacy. To bridge these divides, it’s essential
to consider various dimensions, including availability, accessibility, affordability,
acceptability, and quality of broadband services.

2. Digital literacy should be a fundamental component of education across all seg-
ments of society, including women, the elderly, and others. This entails integrating
digital literacy into primary and secondary education, ensuring that people of all
ages are equipped with essential digital skills.

3. Efforts should be made to raise awareness and ensure the safety of underage users
in the digital realm. This includes preventing gender-based violence and inequality
in the digital sphere. Despite progress in internet connectivity, there is still a long
way to go in ensuring universal access to safe and empowering digital experiences.
The use of digital technologies can enhance the resilience of education systems,
breaking down barriers and enabling flexible learning opportunities for students,
as well as supporting educators.

4. Investment in inclusive information and communication technology (ICT) infra-
structure is crucial. This includes providing adequate support and training for teachers
to acquire digital skills, as well as addressing the needs of the most vulnerable groups.
Special attention should be given to rebuilding infrastructure in conflict zones to
ensure that students have access to distance learning opportunities.

5. Collaboration and partnerships at regional and global levels are essential to sup-
port innovation and the sharing of expertise in digitalization, particularly in the
education sector. This includes the development of online learning technologies. In
some cases, innovative approaches like GPS-enabled mobile applications have been
used to enforce quarantine measures for individuals suspected of carrying infectious
diseases or those arriving from abroad (Punchchenko et al., 2020).

In pursuit of these goals, we have identified the potential challenges and future threats
posed by Al-based systems. This is particularly relevant in the context of developing smart
agriculture and smart health programs, which hold significant importance for each of us.
To enhance the effectiveness of digital transformation within open innovation (OI) models,
several key directions can be considered:

1. Implementation of Digital Innovation Systems.

Strengthening Social Networks.

Introduction of New Processes.

Introduction of New Digital Technologies.
Development of Agility at Organizational Scale.
Implementing Innovation in Digital Transformation.

Innovatlon is fundamentally a learning process that organizations employ to acquire
new knowledge and experiences. It thrives in environments where risk and failure are
tolerated, and experimentation is encouraged.

The rapid ascent of digital transformation is reshaping traditional entrepreneurial
paradigms and established business models, ushering in a new era that presents unique
challenges for scholars specializing in management. This wave of digital transformation
has not only unveiled fresh prospects for innovation but has also posed novel challenges

O s W
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that necessitate a paradigm shift. In this digital landscape, contemporary entrepreneurs
must adopt a ,digital-first” mindset to navigate complexities, solve problems, and fully
capitalize on the opportunities presented by emerging digital technologies. The key drivers
of success in this digital era are data, information, and knowledge, which entrepreneurs
are encouraged to leverage to unearth untapped market potential and implement inventive
business models.

Furthermore, the momentum of digital transformation is further accelerated by the
introduction of artificial intelligence and virtual reality tools, amplifying their impact on
consumers. On one hand, these novel technologies hold the promise of addressing some of
humanity’s most pressing societal challenges, such as climate change, aging populations,
income inequality, and unemployment. Simultaneously, their potential societal benefits
hinge on their accessibility and equitable utilization, ensuring that they are deployed in a
distributed and decentralized manner that respects local skills, capabilities, knowledge,
traditions, and heritage. By adhering to this approach, these technologies can play a pivotal
role in the development of intelligent manufacturing systems, offering effective solutions
with broader applications across various domains (Oleksenko & Voronkova, 2020).

Human-driven innovation represents the convergence of technology and the wide-
spread emergence of innovations rooted in technologies like big data analytics, artificial
intelligence, and robotics. These emerging technologies, as they are developed and deployed,
exert a profound influence on the innovation landscape, subsequently shaping broader
societal outcomes. However, there is a growing concern that innovation, under certain
circumstances, may have adverse effects on human well-being and the environment.

One explanation for these potential negative impacts is that contemporary innova-
tion processes tend to be excessively technology-focused within an increasingly intricate
environment. In the present context, innovation endeavors can only serve as drivers of
societal progress if their ultimate aim is to generate positive outcomes for the entirety of
society. Achieving this objective may necessitate interdisciplinary collaboration and the
amalgamation of technical and humanities disciplines, alongside the adoption of innova-
tive approaches.

An essential driver of innovation is what we refer to as the human dimension of
innovation management, where actual innovation efforts unfold within organizations.
Companies are undergoing digital transformations that create fresh opportunities and,
concurrently, challenges, particularly for smaller enterprises. This digital transformation
triggers alterations in various organizational facets, precipitating changes in business mod-
els, shifts in business processes and value chains, and empowering companies to develop
novel products/services while managing an expanded global customer base. The digital
transformation also exerts an influence on the management of individuals and teams in-
volved in the innovation process, reshaping internationalization strategies, market choices,
entry modes, and network development (Punchchenko et al., 2020).

Conclusions

Digital innovation and entrepreneurship have also attracted the interest of development
stakeholders and governmental bodies. The growth of e-commerce and digital innovation,
primarily led by the private sector, stands out as a positive consequence of the pandemic.
With improved digital accessibility and initiatives to expand electronic payment services,
there are opportunities to enhance the resilience of many economies.

To capitalize on these opportunities, countries should adopt long-term e-commerce
strategies that establish a conducive environment. These strategies should encompass le-
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gal and regulatory enhancements to bolster the security of online transactions and foster
the development of digital skills. Furthermore, expanding electronic payment options,
including mobile payments, is essential to increase access to financial services in regions
that lag behind the global average. Countries must also create an environment that en-
courages ICT innovation and entrepreneurship to expedite economic recovery. Startups
are pivotal drivers of technological innovation and entrepreneurship and will assume an
increasingly crucial role in cultivating the skills demanded by future jobs. Consequently,
the startup sector should prioritize fortifying these businesses, enabling them to integrate
seamlessly into the value chain and promoting technology- and skills-based education,
training, and policy.

These digital trends aim to stimulate innovation and competition in both domestic and
international markets. As digital technologies reshape the processes involved in developing
new products and services, they hold the potential to narrow the digital divide and ensure
equitable access to technology. These advancements can lead to positive outcomes, includ-
ing poverty reduction, enhanced education, improved social well-being, and better health.
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