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Abstract

Digital transformation has emerged as a crucial driver of structural growth in India, reshaping
its economic, social, and technological landscape. This article examines the key components of
India’s digital transformation, including initiatives like Digital India, Aadhaar, and UPI, and their
profound impact on various sectors. The paper delves into the role of technological
advancements such as Al, 10T, and blockchain, as well as the policy frameworks and governance
structures that have facilitated this transformation. The economic implications, including the
digitization of businesses, MSMEs, and the gig economy, are explored, alongside the social
transformations brought about by increased digital literacy, skill development, and access to
essential services. Despite significant progress, India faces challenges like the digital divide,
cybersecurity threats, and regulatory bottlenecks that must be addressed for continued growth.
The article concludes with policy recommendations to accelerate digital infrastructure
development, enhance digital literacy, strengthen cybersecurity, and promote private-public
partnerships. By addressing these challenges, India can leverage digital transformation to foster
sustainable, inclusive growth and strengthen its position in the global economy.

Keywords: Digital Transformation, Structural Growth, India, Digital India, Emerging
Technologies, Digital Literacy, Digital Inclusion.

1. Introduction

Digital transformation refers to the comprehensive integration of digital technologies
into all facets of an organization, fundamentally altering how businesses operate and deliver
value to customers. This transformation extends beyond mere technological upgrades; it
necessitates a cultural shift that encourages organizations to continually challenge the status
quo, embrace experimentation, and become comfortable with failure. Globally, digital
transformation has become a pivotal strategy for businesses aiming to enhance efficiency,
improve customer experiences, and maintain competitiveness in an increasingly digital
marketplace. The adoption of digital technologies enables organizations to streamline processes,
foster innovation, and adapt swiftly to changing market dynamics, thereby driving economic
growth and development on a broad scale. India's journey in digital transformation has been
both rapid and transformative, positioning the country as a burgeoning digital economy.
Government initiatives such as the Digital India campaign have been instrumental in building a
robust digital infrastructure, enhancing digital literacy, and bridging the digital divide across the
nation. The implementation of the Aadhaar system, the world's largest biometric ID program,
has revolutionized access to services for millions of Indians, streamlining processes in banking,
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healthcare, and various other sectors. Additionally, the Unified Payments Interface (UPI) has
transformed the financial ecosystem by facilitating seamless digital transactions, contributing to
the country's goal of becoming a $1 trillion digital economy by 2028.

The importance of digital transformation for structural growth in India cannot be
overstated. By embedding digital technologies across various sectors, India is not only
enhancing operational efficiencies but also creating new economic opportunities and fostering
innovation. The expansion of internet access and the adoption of emerging technologies such as
artificial intelligence (Al), the Internet of Things (IoT), and 5G are reshaping industries and
driving economic development. For instance, India's Al services market is projected to be worth
$17 billion by 2027, underscoring the significant role of digital transformation in the country's
economic trajectory. Moreover, digital transformation is promoting social inclusion by providing
marginalized communities with access to essential services, thereby reducing regional
disparities and contributing to more equitable growth. The government's focus on digital public
infrastructure and investments in Al further highlight the strategic importance of digital
transformation in achieving sustainable and inclusive development. As India continues to
embrace digital transformation, it is poised to solidify its position as a key player in the global
digital economy, leveraging technology to drive structural growth and improve the quality of life
for its citizens.

2. Background of the study

Before the advent of digital transformation, India's economic and technological
landscape was characterized by a predominantly agrarian economy, limited industrialization,
and a nascent services sector. The technological infrastructure was underdeveloped, with low
internet penetration and inadequate access to digital services, especially in rural areas. This
scenario resulted in limited financial inclusion, bureaucratic inefficiencies, and a significant
portion of the population lacking formal identification, which impeded access to essential
services. The absence of a unified digital framework further exacerbated these challenges,
hindering economic growth and development.

The launch of the Digital India initiative in 2015 marked a pivotal shift in India's
approach to digital transformation. This comprehensive program aimed to build robust digital
infrastructure, provide government services online, and empower citizens through digital
literacy. A cornerstone of this transformation was the Aadhaar system, introduced in 2009,
which provided a unique biometric identification number to residents, streamlining access to
various services and reducing fraud. By 2023, Aadhaar had issued over 1.3 billion IDs, covering a
vast majority of the population. Complementing this was the Unified Payments Interface (UPI),
launched in 2016, which revolutionized the financial landscape by enabling instant, real-time
payments between bank accounts. By 2023, UPI had facilitated billions of transactions monthly,
significantly boosting digital payments and financial inclusion.

The success of these initiatives was underpinned by progressive policy frameworks and
government programs that prioritized digital infrastructure development and regulatory
support. The government's emphasis on creating open APIs through the India Stack facilitated
interoperability and innovation across sectors. Policies promoting affordable internet access,
such as the expansion of broadband connectivity to rural areas, played a crucial role in bridging
the digital divide. Additionally, regulatory reforms aimed at enhancing cybersecurity and data
protection have been instrumental in building trust and encouraging the adoption of digital
services. Collectively, these efforts have laid a strong foundation for India's digital economy,
fostering an environment conducive to innovation, economic growth, and inclusive
development.



International Journal of Academic Research

3. Dimensions of Digital Transformation

India has witnessed unprecedented growth in its IT and communication infrastructure
over the past decade, transforming the nation into a global technology hub. The penetration of
mobile internet has been a game-changer, with over 800 million internet users in 2023, making
India the second-largest online market globally. The deployment of 4G networks and the rollout
of 5G services have revolutionized connectivity, enabling faster data speeds and improved
access to digital services across urban and rural areas. This digital infrastructure has paved the
way for the adoption of emerging technologies like Artificial Intelligence (Al), the Internet of
Things (IoT), and Blockchain.

Al applications in India are transforming industries, from agriculture and healthcare to
manufacturing and education. For instance, Al-driven precision farming techniques are
optimizing crop yields, while IoT devices are enhancing efficiency in logistics and supply chains.
Blockchain technology, on the other hand, is being deployed in areas such as land records
management and secure financial transactions, ensuring transparency and reducing fraud. The
government's initiatives, such as the National Al Strategy, aim to position India as a global Al
leader, with projections indicating the Al economy could contribute $967 billion to India’s GDP

by 2035.
Table 1: Growth in Technological Infrastructure in India (2015-2023)
Mobile 4G >G Al Market IoT Devices
Deployment . Installed
Year Internet Users Coverage (Cities Value (in $ (in
(in millions) (%) Billion) T
Covered) millions)
2015 350 15 0 0.3 20
2018 560 45 0 1.2 50
2023 800 98 200 8.5 200

Source: TRAI, National Al Strategy Reports
3.2 Policy and Governance

Digital transformation in India has been significantly driven by progressive policies and
governance reforms aimed at e-governance and public service delivery. Flagship programs like
the Digital India initiative have revolutionized the way citizens interact with government
services. The introduction of platforms such as DigiLocker, the Unified Mobile Application for
New-age Governance (UMANG), and the Public Financial Management System (PFMS) has
simplified access to essential services like education certificates, income tax filing, and subsidy
transfers. One of the critical achievements in this domain is bridging the rural-urban divide.
Government-led efforts to provide broadband connectivity under the BharatNet project have
connected over 250,000 Gram Panchayats (village councils) to high-speed internet, empowering
rural communities with access to education, healthcare, and financial services. These efforts
have significantly reduced the rural digital divide, with rural internet users accounting for over
40% of the total online population in 2023, compared to just 25% in 2015.

Table 2: E-Governance Adoption Metrics (2015-2023)

DigiLocker Users Gram Panchayats Rural Internet Sub_sidy Tra_nsfers
Year (in millions) Connected Users (%) via l.)B.T (in$
(BharatNet) Billion)
2015 1.5 50,000 25 10
2018 15 150,000 33 50
2023 100 250,000 42 100

Source: Ministry of Electronics and Information Technology, BharatNet Reports
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3.3 Digital Inclusion and Bridging the Rural-Urban Divide

Digital inclusion remains a cornerstone of India's digital transformation journey. The
government's focus on enhancing digital literacy through programs such as PMGDISHA
(Pradhan Mantri Gramin Digital Saksharta Abhiyan) has equipped millions of individuals with
basic digital skills. By 2023, over 60 million citizens were trained under PMGDISHA, with a
particular focus on women and marginalized communities. Bridging the rural-urban divide has
also been facilitated by mobile internet affordability. The average cost of mobile data in India, at
$0.09 per GB in 2023, is among the lowest globally, making it accessible to a broader population.
This affordability has spurred innovations like telemedicine in rural healthcare and the use of
digital marketplaces to connect farmers directly with consumers, ensuring fair prices for
agricultural produce.

Table 3: Digital Literacy and Inclusion Indicators (2015-2023)

Digital Literacy Rura.l . Avg. Mobile
PP Female Telemedicine
Year Beneficiaries (in .. . Data Cost ($
. Participants (%) Users (in
millions) L per GB)
millions)
2015 5 20 1 2
2018 25 35 10 0.50
2023 60 50 50 0.09

Source: PMGDISHA, TRAI Reports

These dimensions collectively highlight the profound impact of digital transformation
on India's technological, economic, and social landscape. By leveraging technological
advancements and implementing robust policy frameworks, India is steadily progressing
toward becoming a digitally inclusive and economically prosperous nation.
3.4 Economic Implications

The digitization of businesses, particularly Micro, Small, and Medium Enterprises
(MSMESs), has revolutionized India's economic framework. MSMEs, which constitute over 30%
of India's GDP and provide employment to approximately 120 million people, have embraced
digital tools to improve efficiency, expand market reach, and reduce costs. Platforms such as the
Government e-Marketplace (GeM) and initiatives like the Udyam registration portal have
simplified processes, enabling MSMEs to access procurement opportunities and credit facilities.
E-commerce platforms, powered by digital payment solutions like UPI, have enabled small
businesses to reach a global audience. In 2023, India recorded over 10 billion UPI transactions
monthly, a significant leap from 0.1 billion in 2016, reflecting the rapid adoption of digital
payments. Digital lending platforms are also addressing the credit gap for MSMEs, providing
quick access to loans and mitigating dependency on traditional banking systems.

3.5 Impact on the Gig Economy and Startups

India’s gig economy has emerged as a significant contributor to its workforce, with over
15 million gig workers as of 2023. Digital platforms like Swiggy, Zomato, and Urban Company
have created employment opportunities for a diverse range of skills, from food delivery to
specialized home services. These platforms have enabled flexible work models, catering to
individuals across age groups and educational backgrounds. The startup ecosystem in India,
supported by initiatives like Startup India, has grown exponentially, making the country the
third-largest startup hub globally. By 2023, India had over 90,000 registered startups, with
more than 100 unicorns. Key sectors such as fintech, edtech, and healthtech have flourished,
leveraging digital infrastructure and attracting significant investment. The introduction of
digital tax policies and streamlined regulatory frameworks has further incentivized
entrepreneurship, fostering innovation and job creation.
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3.6 Social Transformation

Digital literacy is the cornerstone of social transformation in India, enabling individuals
to navigate the digital world and access opportunities. Programs like PMGDISHA (Pradhan
Mantri Gramin Digital Saksharta Abhiyan) have trained over 60 million individuals by 2023,
with a focus on empowering women, rural youth, and underprivileged communities. These
efforts have not only reduced the digital divide but have also equipped individuals with skills for
employability in the digital economy. Skill development initiatives, such as Skill India and e-Skill
India, are leveraging online platforms to provide training in emerging fields like Al, coding, and
data analytics. By 2023, over 10 million individuals had enrolled in digital skill courses,
addressing the growing demand for a tech-savvy workforce.

3.7 Increased Accessibility to Education, Healthcare, and Banking

Digital transformation has democratized access to essential services, bridging gaps in
education, healthcare, and banking. Online education platforms like Byju’s, Unacademy, and the
government’s DIKSHA platform have expanded learning opportunities, particularly during the
COVID-19 pandemic. By 2023, digital learning platforms had reached over 200 million students,
significantly enhancing educational accessibility in remote areas. In healthcare, telemedicine
platforms such as eSanjeevani have transformed patient care, with over 140 million
teleconsultations completed by 2023. These platforms provide affordable and timely medical
advice, particularly in rural regions where healthcare facilities are limited. Banking
accessibility has also improved, with the Pradhan Mantri Jan Dhan Yojana (PM]DY) creating over
500 million bank accounts by 2023. This initiative, coupled with digital payment systems, has
empowered previously unbanked populations to access financial services, promoting financial
inclusion and economic resilience.

Table: Key Economic and Social Indicators (2015-2023)

Indicator 2015 2018 2023
UPI Transactions
(Monthly, in Billion) 01 L5 10
Gig Economy Workforce
(in Million) > 10 15
Startups Registered 15,000 35,000 90,000
PMGDISHA Beneficiaries
(in Million) > 25 60
Telemedicine Consultations
(Million) 2 40 140
Jan Dhan Accounts (Million) 200 350 500

Source: Ministry of Electronics and IT, Startup India, NITI Aayog Reports
4. Impact on Structural Growth
4.1 Economic Growth

India's transformation into a digital economy has been monumental. The digital
economy, encompassing e-commerce, IT services, fintech, and digital payments, is estimated to
contribute nearly 20% to the nation's GDP by 2025, compared to 10% in 2015. Initiatives such
as the Digital India campaign have played a pivotal role in promoting digital adoption across
sectors. For instance, the widespread use of the Unified Payments Interface (UPI) has facilitated
over 10 billion monthly transactions as of 2023, fostering a culture of cashless payments.
Additionally, sectors like e-commerce, projected to reach a market size of $188 billion by 2025,
have created new avenues for businesses and consumers alike.

4.2 Increase in Productivity and Efficiency Across Sectors




International Journal of Academic Research

Digital tools and technologies have driven efficiency and productivity across industries.
In agriculture, precision farming technologies powered by IoT and Al have enabled farmers to
optimize crop yields, while digital marketplaces have connected them directly to consumers.
Manufacturing has benefited from automation and smart technologies, reducing production
costs and improving quality. In the service sector, digital platforms have streamlined operations,
enhancing customer experiences and scaling businesses rapidly. This shift toward digitization
has made India a competitive player in the global economy.
4.3 Employment and Workforce Development

The rise of IT and tech-driven industries has been a significant driver of job creation. As
of 2023, India's IT sector employs over 5 million professionals, with additional opportunities in
emerging fields like Al, cybersecurity, and data analytics. Startups and digital platforms in the
gig economy have further expanded employment options, offering flexible work models for over
15 million workers. Despite these opportunities, challenges persist in equipping the workforce
with the necessary skills. Automation and Al are expected to displace certain job roles, requiring
workers to upskill continuously. Government initiatives like Skill India and partnerships with
tech companies aim to address this gap by providing digital training programs. However, the
need for a robust framework to ensure inclusivity in workforce development remains critical.
4.4 Infrastructure Development

The Smart Cities Mission has been a cornerstone of India's digital infrastructure
development. With projects implemented in over 100 cities, the initiative focuses on integrating
technology into urban planning, transportation, waste management, and public safety. For
example, smart surveillance systems in cities like Bhopal and Pune have improved law
enforcement efficiency, while intelligent traffic systems in Bengaluru have reduced congestion.
The BharatNet project has been instrumental in expanding broadband access, connecting over
250,000 Gram Panchayats by 2023. Internet penetration in India has reached 800 million users,
with rural areas accounting for 40% of this figure. Affordable mobile data, priced at $0.09 per
GB, has further accelerated digital adoption, bridging the connectivity gap between urban and
rural populations.
4.5 Social Equity and Inclusion

Digital inclusion initiatives have empowered marginalized groups, particularly women
and rural populations. Programs like PMGDISHA (Pradhan Mantri Gramin Digital Saksharta
Abhiyan) have trained over 60 million individuals, with women comprising 50% of the
beneficiaries. Access to online education, healthcare, and financial services has enabled these
groups to participate actively in the digital economy. Digital transformation has significantly
reduced regional disparities by bringing essential services to underserved areas. For example,
telemedicine platforms like eSanjeevani have provided healthcare access to over 140 million
patients in remote regions, while digital banking under the Jan Dhan Yojana has ensured
financial inclusion for 500 million unbanked individuals. These initiatives are creating a more
equitable society by addressing long-standing socio-economic divides.

Table: Key Indicators of Digital Transformation Impact (2015-2023)

Indicator 2015 2018 2023
Digital Economy
Contribution to GDP (%) 10 15 20
Broadband Connectivity 50,000 150,000 250,000
(Gram Panchayats)
IT Sector Employment (in 35 45 5
Million) ' '
Smart Cities Projects 20 60 100
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Completed
PMGDISHA Beneficiaries
(in Million) 5 25 60
Telemedicine
Consultations (in Million) 2 40 140

Source: Ministry of Electronics and IT, Smart Cities Mission Reports
5. Challenges
5.1 Digital Divide and Unequal Access to Technology

Despite significant strides in digital infrastructure, the digital divide remains a critical
challenge in India. While urban areas enjoy robust internet connectivity and access to advanced
digital services, rural regions often lag behind. As of 2023, internet penetration in rural India
stands at around 40%, compared to 70% in urban areas. Factors such as affordability, lack of
digital literacy, and inadequate infrastructure contribute to this disparity. Women and
marginalized communities face even greater barriers, limiting their participation in the digital
economy. This divide is particularly evident in education, where only 25% of rural households
had access to online learning tools during the COVID-19 pandemic, compared to 70% in urban
areas. Bridging this gap requires sustained investment in infrastructure, affordable data
services, and comprehensive digital literacy programs.

5.2 Cybersecurity Threats and Data Privacy Concerns

The rapid digital transformation has exposed India to increasing cybersecurity threats.
In 2023 alone, over 1.5 million cyberattacks were reported, targeting critical sectors like
banking, healthcare, and e-governance. Phishing scams, ransomware attacks, and data breaches
have become more sophisticated, jeopardizing sensitive information and public trust.

Data privacy is another pressing concern. While the Digital Personal Data Protection Act,
2023, marks a significant step in safeguarding user data, its implementation remains a
challenge. Issues such as inadequate enforcement mechanisms, lack of user awareness, and
balancing privacy with national security objectives need urgent attention.

5.3 Regulatory and Policy Hurdles

India’s regulatory framework has struggled to keep pace with the rapidly evolving
digital landscape. Ambiguities in data protection laws, inconsistent tax policies for digital
businesses, and the slow pace of judicial processes hinder innovation and compliance. For
instance, e-commerce platforms face challenges due to frequent changes in foreign direct
investment (FDI) rules, creating uncertainty for investors and businesses.

Inadequate coordination between central and state governments further complicates policy
implementation. For instance, delays in approvals for telecom tower installations and fiber optic
deployments affect the rollout of broadband services, particularly in remote areas.

5.4 Resistance to Change in Traditional Industries

Traditional industries, particularly agriculture and small-scale manufacturing, often
resist adopting digital solutions due to cultural inertia, fear of job displacement, and high initial
costs. For example, while precision farming technologies promise significant productivity gains,
their adoption rate remains low due to the lack of technical knowledge and financial support for
farmers.

Similarly, small manufacturers are hesitant to invest in automation and digital tools,
fearing disruption to established workflows. Overcoming this resistance requires targeted
awareness campaigns, subsidies for digital adoption, and training programs tailored to specific
industries.
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6. Policy Recommendations
6.1 Steps to Accelerate Digital Infrastructure Development

1.

Expanding Broadband Access: To bridge the digital divide, the government must
expedite projects like Bharat Net, ensuring high-speed broadband connectivity reaches
every village. Introducing subsidies for telecom companies to expand into remote areas
can further enhance rural connectivity.

5G and Beyond: Prioritizing the rollout of 5G networks and investing in research for
next-generation technologies can ensure India stays competitive globally. Streamlining
spectrum allocation processes and reducing associated costs will accelerate
deployment.

Smart Infrastructure Initiatives: Expanding smart city projects to semi-urban and rural
areas with a focus on digital public services, transportation, and waste management can
foster inclusivity.

Satellite Internet: Encouraging partnerships with satellite internet providers like SpaceX
and OneWeb can address connectivity issues in remote and hilly terrains.

6.2 Focused Investments in Digital Literacy and Skill Enhancement

1.

National Digital Literacy Mission (NDLM): Scaling up initiatives like PMGDISHA to cover
underserved populations, including women, elderly citizens, and marginalized groups.
Curriculum Integration: Incorporating coding, Al, and data science as part of school and
higher education curriculums will prepare the future workforce for a tech-driven
economy.

Upskilling the Workforce: Launching targeted reskilling programs for workers in
traditional industries, especially in agriculture and small-scale manufacturing, to
facilitate smoother digital adoption.

Industry Collaboration: Partnering with IT companies to create training modules
tailored to industry needs. For example, initiatives like Microsoft’s Digital Skills Program
can be expanded to reach millions more.

6.3 Strengthening Cybersecurity Frameworks

1.

Advanced Cybersecurity Laws: Regular updates to the Digital Personal Data Protection
Act to address evolving threats and ensure compliance with global standards.

National Cybersecurity Task Force: Establishing a task force comprising government,
industry experts, and academicians to devise proactive threat mitigation strategies.
Awareness Campaigns: Conducting nationwide campaigns to educate citizens and
businesses on cybersecurity best practices, such as safe online transactions and data
protection.

Building Talent Pools: Setting up cybersecurity training centers to develop skilled
professionals who can manage critical infrastructure protection and respond to cyber
threats.

6.4 Encouraging Private-Public Partnerships for Innovation

1.

Incentives for Startups: Providing tax benefits and grants to tech startups working on Al,
[oT, blockchain, and other emerging technologies to encourage innovation.
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2. Collaborative Research Initiatives: Facilitating partnerships between government
research institutions and private enterprises to advance technology development,
especially in sectors like healthcare and agriculture.
3. Funding Models: Establishing co-financing models where private and public sectors
jointly fund large-scale projects such as smart cities or nationwide digital payment
platforms.
4. Incubation Hubs: Expanding incubation centers in Tier 2 and Tier 3 cities to foster
innovation at the grassroots level.
7. Conclusion

In this article, we explored the multifaceted impact of digital transformation on India's
structural growth, highlighting its role in technological advancements, economic development,
social equity, and infrastructure enhancement. We examined key initiatives such as Digital India,
UPI, and Aadhaar, which have redefined public service delivery and financial inclusion. The
discussion also addressed challenges like the digital divide, cybersecurity threats, and resistance
to change in traditional industries, offering actionable policy recommendations to overcome
these barriers. Investments in digital literacy, infrastructure expansion, and fostering innovation
through private-public partnerships emerged as crucial drivers for sustained progress. As India
strides toward becoming a global digital powerhouse, the critical role of digital transformation
in shaping its future cannot be overstated. The journey ahead demands collaborative efforts
from policymakers, industry leaders, and citizens to create a digitally inclusive society. By
addressing challenges and leveraging opportunities, India can achieve sustainable structural
growth that empowers every segment of its population and strengthens its position on the
world stage. Now is the time for all stakeholders to align their efforts, ensuring that digital
transformation remains a catalyst for inclusive and resilient development.
References
1. Ministry of Electronics and Information Technology, Government of India. (n.d.). Digital

India Programme. Retrieved from https://digitalindia.gov.in
2. Department of Telecommunications, Ministry of Communications, Government of India.
(2018). National Digital Communications Policy 2018.

3. Ministry of Finance, Government of India. (2023). Economic Survey 2022-23.
4. Department of Telecommunications, Government of India. (n.d.). BharatNet Progress

Report.

5. Ministry of Electronics and Information Technology, Government of India. (2013). National

Cyber Security Policy 2013.

6. World Bank Group. (2023). Digital Transformation in South Asia: A roadmap for growth.
7. United Nations Conference on Trade and Development (UNCTAD). (2023). Digital Economy

Report 2023.

8. International Telecommunication Union (ITU). (2023). Global Cybersecurity Index 2023.

9. Business Standard. (2023, June 10). India’s 5G rollout progress.

10. The Hindu. (2023, October 3). Cybersecurity threats in India.

11. The Indian Express. (2023, March 5). Digital divide during COVID-19.

12. Unique Identification Authority of India (UIDAI). (n.d.). Aadhaar statistics and impact.

Retrieved from https://uidai.gov.in

13. Ministry of Commerce & Industry, Government of India. (n.d.). Startup India Program

Details. Retrieved from https://startupindia.gov.in



International Journal of Academic Research

14. Ministry of Electronics and Information Technology. (n.d.). PMGDISHA Updates. Retrieved
from https://pmgdisha.in

15. Indian Computer Emergency Response Team (CERT-In). (n.d.). Cybersecurity best
practices. Retrieved from https://www.cert-in.org.in

Citation: A.S. Esther Rani 2025. “Digital Transformation and Its Impact on Structural Growth
in India”. International Journal of Academic Research, 12(1): 1-10.

Copyright: ©2025 A. S. Esther Rani. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

10



