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Abstract: The United Nations’ Sustainable Development Goals (SDGs) are now digitalized. Digital inclusion, which means
ensuring that people and communities can access affordable internet, devices, digital skills, and useful content, has become a vital
strategy towards accelerating progress toward the United Nations Sustainable Development Goals (SDGs). This paper examines
how digital inclusion creates sustainable impact across economic, social, and environmental dimensions. It identifies key pathways
for transformation, highlights ongoing barriers, and provides recommendations for policy and implementation. Using data from
global reports and academic research, this study shows that true digital inclusion is not just a technological issue; it is also a social
and governance necessity for achieving the SDGs more quickly. This systematic review consolidates research on digital inclusion
and its sustainable impact. It emphasizes transformational strategies to accelerate progress toward the Sustainable Development
Goals (SDGs). It addresses ongoing inequalities in access to technology and digital skills, and supports effective policy formulation.
Collaborative, inclusive policy frameworks are essential to ensuring equitable digital access; however, issues of fragmented
execution and governance persist. Innovative technologies such as Al, 5G/6G, 10T, blockchain, cloud computing, remote sensing,
and fintech have distinct impacts across sectors, including education, agriculture, finance, and governance, thereby advancing
several SDGs. However, issues like infrastructure gaps and affordability pose challenges.
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1. INTRODUCTION

Al is involved in every field — facilitating the health sector through robotic models (SDG-3), Climate Action
(SDG-13), Ethical Al governance (SDG-16), IoT-equipped smart city monitoring systems (SDG-11), and Cloud
computing to foster collaboration (SDG-9 & SDG-17). Even with GIS, this Al-based model helps in environmental
monitoring (SDG-14 & SDG-15).

Given the above aspects, the SDGs established by the United Nations in 2015 are still being modernized to
meet the requirements. Digital transformation serves as a tool rather than a final goal; it aims to enhance quality of
life, broaden access to essential services, and create sustainable economic prospects. Consequently, UNDP supports a
strategy that fosters an inclusive digital transformation involving all segments of society—governments, private
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businesses, civil organizations, academia, and local populations—in developing transparent, responsible, and resilient
digital environments.

In various sectors such as business, healthcare, education, and governance, digital transformation has emerged
as a significant driver of innovation, efficiency, and competitiveness. This concept refers to the integration of digital
technologies across all aspects of business operations, fundamentally changing how organizations generate revenue,
deliver services, and interact with their stakeholders.

UNDP reiterates its dedication to collaborating with governments and development stakeholders to enhance
public policies that utilize technology for the greater good. This strategy positions digital transformation as a means
of advancing the Sustainable Development Goals with fairness, resilience, and sustainability, ensuring that everyone
benefits from the digital era.

One of the most significant challenges the world currently faces is pursuing sustainable development, which
aims to balance social inclusion, economic growth, and environmental conservation. To tackle pressing global
challenges such as poverty, inequality, climate change, and environmental degradation, and to pursue peace and
justice. The 17 SDGs are introduced and effectively implemented by the United Nations. Until 2030, these SDGs
offer a comprehensive framework for steering international investment, policy-making, and action. Each goal is
intended to enhance the world by making it a more equitable place, with specific targets and indicators. Although the
SDGs cover a wide range of sectors, they all share a unified aim: to foster long-term sustainability. It elevates the
quality of life for all individuals, regardless of their background or location.

The Sustainable Development Goals (SDGs) serve as a global guide to create a fairer, stronger, and more
prosperous world by 2030. Digital technologies, including mobile broadband and Al, now play an important role in
advancing these goals. However, a significant challenge remains: digital inclusion. Having access is not enough if
users lack the skills, affordable options, or real opportunities to use digital tools for development.
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2024: 2.3 billion offline (=25% of population)
2025: 6 billion online (=75%) — the midpoint of transformation

2026: 6 billion online (=85%) and 2.2 billion offline — marking near—universal
connectivity

This progression visually reinforces how digital transformation drives Sustainable Development Goals (SDGs)
by expanding access to healthcare, education, agriculture, and energy. It highlights the transition from limited
connectivity to a globally integrated digital ecosystem that enhances decision-making, resource optimization, and
environmental sustainability.

Worldwide, approximately 6 billion individuals—around 85% of the global population—are expected to be
online in 2026, an increase from the adjusted figure of 6 billion in 2025. Nevertheless, 2.2 billion people still lack
internet access, a decrease from the revised estimate of 2.3 billion in 2024. A crucial element in realizing Sustainable
Development Goals (SDGs) is the transformation through digital means. Digital technologies can dramatically
transform numerous sectors, including healthcare, education, agriculture, and energy, by enhancing efficiency,
expanding access, and fostering sustainability. Digital technologies enable organizations, governments, and
communities to enhance decision-making, optimize resource use, and create solutions that are sustainable both
economically and environmentally by increasing operational efficiency.

2. REVIEW OF LITERATURE

S.No.

Author(s) & Year

Title / Focus Area

Analytical Insights

Key Contribution
to SDGs

Network Readiness
Index data (131
countries). Finds
that effective ICT
regulation enhances
digital access and
use, thereby
indirectly advancing
the SDGs.

1 Supriya Pathak | A] and Sustainable | Investigates how Al, | Demonstrates Al’s
(2025) Development: machine learning, | potential as a
Transformative and big data | strategic enabler for
Capabilities for | analytics accelerate | achieving multiple
Global Goals progress in poverty | SDGs through data-
alleviation, driven innovation.
healthcare,
education, and
climate action while
addressing  ethical
concerns.
2 Muftawu Dzang | ICT  Regulations | Applies Establishes the
Alhassan (2025) and Sustainable | Technology— regulatory
Development: Organization— dimension of digital
Mediating Role of | Environment (TOE) | inclusion as a driver
Access and Usage and capability | of sustainable
approach using | development.
PLS-SEM on

552




3 Tanuj Saxena & | AI and  Digital | Reviews Al’srole in | Advocates for

Sandeep Kumar | Governance for | rural  governance, | policy support,
(2025) Rural highlighting education, and
Empowerment and | benefits in | multi-stakeholder
Sustainable agriculture, collaboration to
Development healthcare, realize Al’s

education, and | transformative
resource potential in rural

management. sustainability.

Identifies  barriers
such as low levels of
education, limited
access to
technology, and
restrictive policies.

4. Asian Development | Digital Review of the | Emphasis on the
Bank Report | Transformation systematic progress | core digital maturity
December, 2024 . of Sustainable | model
For The Sustainable

Development Goals
Development Goals | in the digital era.

Framework and
Road Maps to Drive
Prosperity,
Inclusion,
Resilience, And
Sustainability
December 2024
5. Rabia Al-Qudah | Unveiling the | Review of censoring | Focuses on the
(2025) potential of | data on the | effective digital
sustainable effectiveness of | advancement in the
agriculture: A | digitalization in the | agriculture
comprehensive Agriculture sector. industries

survey  on  the
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OBJECTIVE -
1. To examine the relationship between digital inclusion and Sustainable Development Goal (SDG) acceleration.
2. To assess the impact of digital skills and connectivity on economic and social development outcomes.
3. To identify key transformational pathways linking digital inclusion to SDG progress.

3. BACKGROUND

The process of integrating digital technologies into every aspect of society and business is known as "digital
transformation." This process is characterized by a significant shift in how services are delivered, business operations
are conducted, and societal tasks are executed, alongside the introduction of innovative technology. Typically, this
transition impacts various sectors such as business, healthcare, education, government, and agriculture, aiming to
enhance productivity, accessibility, and sustainability. Key components of digital transformation include advanced
technologies such as artificial intelligence (AI), the Internet of Things (IoT), big data, and cloud computing.

4. METHODOLOGY
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Methodology starts with a review of the literature in SCOPUS and other databases. It's a qualitative literature
analysis. Review of scientific, academic data, articles with many statutes and judicial interventions.

5. THEORETICAL PERSPECTIVE

Artificial intelligence is a crucial element of technology-driven transformation, enabling automation, machine
learning, and predictive analytics, thereby enhancing decision-making, streamlining processes, and delivering
personalized services. The Internet of Things connects physical devices to the internet, enabling real-time data
collection and monitoring, providing insights that boost operational efficiency. In contrast, big data refers to the vast
amounts of information generated by individuals and organizations, which can be analyzed to yield valuable insights
that assist in decision-making. Cloud computing allows for the processing and storage of large datasets in a distributed
environment, supporting the scalability, sharing, and availability of digital services. Together, these technologies
empower organizations to operate more effectively, develop innovative solutions, and promote sustainable growth.

Obstacles to Leveraging Digital Transformation for the SDGs
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The above diagram shows a layered transformation model. It illustrates how digital inclusion leads to
measurable, sustainable development outcomes. At the base are Foundational Digital Enablers: connectivity, devices,
affordability, infrastructure, and supportive policy and regulatory frameworks. These elements are essential for digital
access, according to the International Telecommunication Union. However, access alone is not enough. The second
layer, Capability and Inclusion Factors, highlights the importance of digital skills, gender inclusion, cybersecurity,
accessibility, and locally relevant content. This shows that meaningful participation relies on human capabilities and
social inclusion, not just on infrastructure. Building on this, the third layer, Digital Participation and Transformation,
demonstrates how empowered users and effective institutions leverage digital technologies across e-governance,
digital finance, e-learning, digital health, smart agriculture, and digital entrepreneurship. These uses drive significant
change in economic and social structures. At the top of the model are the SDG Acceleration Outcomes, including
poverty reduction, reduced inequality, gender empowerment, improved health and education, climate action, and
inclusive economic growth. These are key goals of the 2030 Agenda adopted by the United Nations. The upward
progression in the diagram shows that each layer builds on the previous one. Weaknesses at any foundational level
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can limit sustainable impact. Overall, the framework presents digital inclusion not just as the spread of technology,
but as a systemic and multifaceted path that helps achieve the Sustainable Development Goals more quickly.

6. DIGITAL INCLUSION ACCELERATES SDGS

Digital inclusion serves as an essential catalyst for achieving the Sustainable Development Goals (SDGs) by
closing socioeconomic gaps through widespread access to technology, digital capabilities, and connectivity. By
advancing digital financial inclusion, enhancing access to education and healthcare (e-health), and encouraging data-
informed decision-making, it increases productivity, diminishes inequalities (SDG 10), and empowers
underrepresented groups

Digital technologies, including mobile devices, digital public services, and innovations such as Artificial
Intelligence, are transforming the global environment. These technologies can be utilized to promote financial
inclusion, improve government operations, and address poverty challenges. They are instrumental in achieving the
Sustainable Development Goals (SDGs). Indeed, digital technologies can contribute to 70% of all SDG targets.

The SDG Digital Acceleration Agenda outlines 34 digital solutions that are facilitating the progress of the
SDGs. These solutions focus on people-centered, collaborative, and scalable methodologies. Acknowledging the
necessity for comprehensive digital transformation, the Agenda presents ‘Digital Transformation Enablers’ designed
to educate national governments (and other participants in digital ecosystems) about the effectiveness and potential of
digital technologies and data.

Need Digital Maturity

3 [-é-: Validae the Review Strategy &
(Why?)

Criteria for

Technology
Selection

_gJ Bridging the Gap for Sustainable Development

1. Digital Connectivity for Inclusive Economic Growth: Pathways to Poverty Alleviation and Sustainable
Livelihoods - Digital connectivity greatly improves economic participation. It expands access to markets, jobs,
and financial services. Mobile internet and digital platforms support entrepreneurship, e-commerce, and gig work,
especially for marginalized groups. Digital financial services, such as mobile banking, digital payments, savings,
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and microcredit, bring unbanked individuals into formal financial systems. This strengthens household resilience
and investment capacity. The World Bank points out that financial inclusion is closely linked to reducing poverty
and supporting inclusive growth. Therefore, digital inclusion directly contributes to SDG 1 (No Poverty) and
SDG 8 (Decent Work and Economic Growth) by promoting sustainable livelihoods and economic power.

Digital Learning Ecosystems: Advancing Inclusive and Lifelong Education for Sustainable Development-
Digital technologies improve access to education through online platforms, virtual classrooms, and open
educational resources. These tools break down geographic and infrastructure barriers, especially in underserved
areas. They also encourage flexible, lifelong learning. However, effective engagement requires good digital
literacy and reliable internet. The United Nations Educational, Scientific and Cultural Organization highlights
that digital access should come with skills development and inclusive policies to ensure fair outcomes. When
done right, digital learning ecosystems advance SDG 4 (Quality Education) by promoting inclusive and ongoing
learning.

Digital Health Transformation: Enhancing Accessibility and Efficiency in Public Healthcare Systems-
Digital innovations, like telemedicine, electronic health records, and mobile health apps, improve access to and
efficiency of healthcare, especially in remote or resource-limited areas. These technologies enhance service
delivery, data management, and policy planning. According to the World Health Organization, digital health
strategies are essential for achieving universal health coverage. Thus, digital inclusion supports SDG 3 (Good
Health and Well-being) by enhancing the reach and quality of health services.

E-Governance and Digital Accountability: Strengthening Institutional Trust and Civic Engagement- E-
governance platforms boost transparency, cut down administrative inefficiencies, and enable citizen engagement
through digital service portals and open data systems. Still, the effectiveness of digital governance relies on
institutional readiness, regulations, and public trust. The United Nations Development Programme stresses that
digital transformation must fit into broader governance reforms. When paired with institutional capacity, digital
systems enhance accountability and civic engagement, contributing to SDG 16 (Peace, Justice, and Strong
Institutions).

Data-Driven Environmental Stewardship: Leveraging Digital Technologies for Climate and Biodiversity
Action- Digital technologies promote environmental sustainability using tools like IoT sensors, smart grids, and
data analytics to improve resource efficiency and environmental monitoring. These innovations enhance energy
management, climate resilience, and sustainable agricultural practices. The United Nations Environment
Programme highlights the importance of digital solutions in advancing climate and biodiversity objectives.
Therefore, digital inclusion supports SDG 13 (Climate Action) and SDG 15 (Life on Land) by enabling data-
driven and resource-efficient environmental management.

Digitalization of Consumption and Production Systems: Toward Resource Efficiency and Circular
Economies- The Digital Revolution is poised to enhance the sustainability of consumption and production
behaviors in two primary ways. To start, it will make it possible for many services to be offered almost universally
at no extra cost, increasing their accessibility and affordability while reducing the resources required to achieve
equivalent well-being. Additionally, digital systems will enhance the allocation of limited resources by better
matching supply with demand in real time. This concept, which underpins the "sharing economy" that supports
many digital service platforms today, has significant potential to improve service quality while minimizing the
resources required to maintain unused assets. Through these avenues, the Digital Revolution is expected not only
to enhance the efficiency of service delivery but also to replace traditional services with virtual alternatives. This
shift will have significant consequences for urban development, the decrease of GHG emissions, and the broader
dematerialization of consumer preferences. Overall, digitization is anticipated to lead to more cost-effective and
higher-quality services, contributing to the alleviation of poverty and inequality. Additionally, increased resource
efficiency stemming from digitalization will likely lessen the environmental impact of human activities
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7. Smart Energy and Digital Decarbonization: Accelerating Low-Carbon Transitions through Technology-
The carbon intensity of energy generation has been decreasing since the start of the Industrial Revolution, but
contemporary technologies provide a genuine opportunity to permanently separate energy production from carbon
emissions. However, to achieve the targets set by the Paris Agreement, it is crucial that both the decarbonization
of the energy system and improvements in energy efficiency advance together at a significantly faster rate than
we have experienced so far. By 2019, the rate of decarbonization was only 0.3% annually, while carbon emissions
were rising by 2% annually. The Digital Revolution is poised to play a significant role in speeding up both
elements of this transition. Furthermore, digital technologies enable much more advanced tracking of carbon
management strategies, improving the effectiveness of initiatives aimed at lowering emissions. Nonetheless, in
both instances, it is crucial to consider how to address the security and privacy vulnerabilities associated with a
completely digitized energy framework, if feasible.

8. Precision Agriculture and Digital Sustainability: Transforming Food Systems for Environmental
Resilience- The sustainability issues related to feeding a global population that is projected to surpass eight billion
are undeniable, particularly when considering the historical connection between increased development and less
sustainable eating habits. Unless new, sustainable agricultural methods are adopted, existing food systems will
inevitably continue to cause land and water degradation, deforestation, and biodiversity loss worldwide.
Meanwhile, intolerable levels of food waste within the current framework will continue to contribute to
greenhouse gas emissions, highlighting the food system’s inability to ensure a universally acceptable level of
nutrition for everyone on the planet.

Under these circumstances, advancements in digital technology can play a significant role in facilitating
agriculture's shift towards sustainability in two primary ways. The first approach focuses on maximizing the impact
of digital technology in precision agriculture, using data from GPS, remote sensing, local IoT devices, and virtual
consultations to enhance yields while reducing resource consumption. This method, centered on intensification, uses
specific data from individual plots to dynamically adjust inputs such as water and fertilizer, showcasing the most
efficient current agricultural practices. By automating farming machinery to reduce labor requirements, the precision
agriculture strategy can further enhance efficiency in ways that align with other facets of the Digital Revolution.

9. Intelligent Mobility and Urban Connectivity: Digital Pathways to Sustainable Urban Development- Apart
from the automobile, the elevator is arguably the most significant invention from the Industrial Revolution that
has influenced the development of cities. While the car drove populations outward, causing congestion in densely
populated areas and making long commutes from far-flung suburbs common, the elevator transformed living and
working in high-rise urban centers into an attractive option. These two technologies have been at odds since their
creation, pulling in different directions and ultimately shaping the varied built environments of today's cities. In
North America, the automobile has largely prevailed, resulting in the typical, endless sprawl that has negatively
impacted natural habitats, carbon emission control, and social cohesion in urban areas.

Today, the tension between contemporary urban environments and sustainability has become increasingly
apparent, along with a growing belief that cities should prioritize vertical growth over horizontal expansion to achieve
sustainable development. However, there is significantly less agreement on the methods for transforming our extensive
metropolises into dense, connected, and, most importantly, intelligent cities. To begin with, intelligent and sustainable
cities cannot exist alongside transportation systems that prioritize automobiles. Even with a completely electric and
zero-emission vehicle fleet, the land use requirements for both car infrastructure and the resulting residential patterns
contribute significantly to greenhouse gas emissions on their own and hinder the development of walkable, accessible
communities typically seen in the world’s most intelligent cities, which offer substantial advantages for economic
development as well as mental, physical, and social well-being. Car infrastructure can indeed enhance urban
transportation systems under specific circumstances where information and communication technology (ICT) can play
a vital role. For instance, autonomous and self-aware vehicles will considerably improve roadway safety compared to
current conditions, particularly when combined with intelligent road infrastructure that interacts with vehicles in real
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time based on traffic and congestion conditions. However, while these technologies are well-suited for travel between
cities, they have minimal relevance in highly populated urban areas.

7. OBSTACLES TO LEVERAGING DIGITAL TRANSFORMATION FOR THE SDGS
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1. The Ongoing Digital Divide: The digital divide stands as a significant barrier to equitable digital transformation.
Although mobile subscriber growth is expected, the 2024 GSMA report predicts that just 74% of the global
population will have access to mobile internet by 2030. This gap is especially alarming in sub-Saharan Africa,
where existing socioeconomic disparities and inadequate infrastructure further exclude certain communities. A
2022 study by the Alliance for Affordable Internet (A4Al) illustrates this issue by highlighting the steep cost of
mobile data in the area, which effectively prevents large segments of the population from benefiting from the
extensive capabilities of digital tools and services. Closing the gap between urban and rural areas calls for creative
solutions. Initiatives such as expanding affordable satellite internet access models, led by companies like Starlink,
and creating strategically positioned community Wi-Fi hotspots in partnership with local partners, present
encouraging pathways for advancement.

2. The Expanding Digital Skills Divide: The swift advancement of digital technologies demands an equivalent
enhancement of digital literacy and technical competencies in the workforce. The GSMA report for 2024
highlights the critical need for specialized training initiatives to close this widening skills gap and promote
inclusive engagement in the digital economy. A recent study by the International Labour Organization (ILO)
supports this concern, underscoring a notable skills deficiency in sub-Saharan Africa, particularly in essential
fields such as data analytics, cybersecurity, and digital marketing. This deficiency hinders individuals' job
prospects in an increasingly digital job market and limits their ability to fully benefit from digital solutions such
as e-government services and mobile banking. Tackling this issue necessitates a comprehensive strategy.

3. Navigating the Regulatory Landscape: A solid governance framework is essential for successful digital
transformation. The 2024 GSMA report highlights the need for clear policies that address key issues such as data
privacy, cybersecurity, and fair competition in the digital marketplace. The recently passed Data Protection Act
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(2023) in Nigeria illustrates a growing movement towards comprehensive data protection laws in sub-Saharan
Africa. This Act creates a legal structure for data protection principles, specifies the roles and responsibilities of
data controllers and processors, and clarifies the rights of individual data subjects. Although the Act marks a
notable advancement, sustained dialogue and collaboration among stakeholders are vital to ensure its effective
implementation and to promote a regulatory environment that supports responsible digital innovation.

Ethical Considerations in the Digital Age: The ethical ramifications of digital transformation require thorough
examination. Algorithms, especially those used in Al-driven solutions, often contain biases that can reinforce
existing inequalities and lead to discriminatory outcomes. Reports from Harvard and Amnesty International in
2020 highlighted racial and gender biases found in facial recognition technologies employed by law enforcement
in certain U.S. areas. These biases risk intensifying existing social and economic disparities. Additionally, the
risk of digital exclusion and the marginalization of at-risk groups due to insufficient access or skills needs to be
addressed proactively. Governments and development organizations should implement targeted measures to
enhance digital literacy among underrepresented communities and ensure equitable participation in the digital
landscape.

8. OPPORTUNITIES FOR PROMOTING DIGITAL TRANSFORMATION FOR THE
SDGS

The issues mentioned above are certainly significant. Nevertheless, they should not detract from the vast

opportunities that digital transformation offers to accelerate progress toward the SDGs in sub-Saharan Africa. This

section examines essential strategies to leverage this potential for inclusive and sustainable development.

1.

Harnessing Public-Private Partnerships (PPPs): Public-private partnerships (PPPs) serve as a significant tool
for gathering the necessary resources and expertise essential for the development and innovation of extensive
digital infrastructure. Below are some examples of successful applications:

® Investments in Digital Infrastructure: Initiatives such as the GSMA Thrive initiative illustrate the success
of PPPs. Thrive promotes cooperation among mobile network operators (MNOs), development finance
institutions (DFIs), and governmental bodies. This joint effort enables investments to enhance mobile
broadband access, especially in underserved rural regions. This initiative lays the groundwork for the wider
availability of digital services, which are vital to realizing various Sustainable Development Goals (SDGs),
particularly those related to education, healthcare, and financial inclusion.

® C(Collaborative Development of Innovative Solutions: Alliances between governments and private tech
firms can speed up the creation and implementation of digital solutions that target specific Sustainable
Development Goals (SDGs). A noteworthy example is the Farm to Market Alliance (FtMA) established by
the World Food Programme. This collaboration led to the creation of a mobile app that links smallholder
farmers to weather forecasts, market prices, and financial resources. By equipping farmers with essential
information and tools, this solution directly contributes to achieving SDG 2 (Zero Hunger).

Enhancing Digital Skills: It is essential to provide individuals with the digital skills needed for full participation
in the digital economy and to fully benefit from digital transformation. Here are several effective strategies to
consider:

e State-led Skills Enhancement Initiatives: Governments are essential in driving national initiatives for
digital literacy. A prominent example is Rwanda's Digital Ambassadors Program, which provides free digital
literacy training to citizens of various ages, enabling them to use technology effectively for personal and
professional growth and directly contributing to SDG 4 (Quality Education).

® Public-Private Collaborations for Skills Development: Collaborations between governmental bodies and
tech companies can deliver specialized training programs that emphasize the digital skills needed in the
changing job market. An example of this is Microsoft's Africa Transformation Office (ATO) program, which

559



has been implemented in partnership with several African governments and offers training in fields such as
cloud computing and data analytics. By providing young people with sought-after skills, it promotes
inclusive development and empowers them to aid in the pursuit of SDG 8 (Decent Work and Economic
Growth).

3. Nurturing Innovation and Entrepreneurship: A dynamic environment for digital innovation is crucial for
sustainable development. Here’s how to nurture this conducive setting for meaningful solutions:

Encouraging Local Tech Startups: Governments have the opportunity to foster a supportive climate for
tech startups by creating innovation centers, implementing tax benefits, and enhancing access to funding.
Initiatives such as UNDP’s Timbuktoo Africa Innovation Fund aim to fill significant gaps and collaborate
with African governments, investors, corporations, and universities to empower the African startup
landscape to develop and scale innovative solutions that address local issues. This cultivates a stream of
significant solutions that help in achieving SDG 9 (Industry, Innovation and Infrastructure).

Encouraging Investment in Digital Solutions for the Sustainable Development Goals (SDGs): Impact
investment funds that focus on financing technology startups with a social or environmental mission can
have a significant impact. Organizations such as the GSMA SDG Investment Fund illustrate this strategy.
They provide funding to early-stage companies developing innovative solutions aligned with the SDGs. By
offering essential financial support, these funds help accelerate the growth and market expansion of effective
solutions, ultimately aiding in the achievement of all 17 SDGs.

4. Data for Sustainable Development: Data serves as the essential foundation of the digital era. Here’s how to
effectively utilize this important resource to achieve the Sustainable Development Goals (SDGs):

Open Data Platforms: By making important data sets accessible to the public through open data platforms,
governments can empower researchers, business innovators, and civil society groups to utilize data for
informed decision-making and to create data-driven solutions for sustainable development. This directly
supports SDG 16 (Peace, Justice, and Strong Institutions). Open data promotes transparency and
accountability, enabling citizens to hold their governments accountable for their actions and progress toward
the SDGs.

Enhancing Data Analytics Competencies: Developing skills for data collection, analysis, and visualization
enables governments and NGOs to monitor advancements toward the SDGs, pinpoint new challenges more
accurately, and distribute resources effectively (SDG 17: Partnerships for the Goals). By leveraging data
analytics, stakeholders can make informed decisions that amplify impact and guarantee the efficient use of
resources in pursuit of the SDGs.

When applied successfully through collaboration among various stakeholders and an emphasis on responsible

practices, these strategies can harness the significant potential of digital transformation to accelerate progress towards
a more sustainable and inclusive future for sub-Saharan Africa.

9. TRANSFORMATIONAL PATHWAYS FOR SDG ACCELERATION

Digital inclusion serves as a key driver for speeding up Sustainable Development Goal (SDG) progress when
it is part of wider systemic, institutional, and socio-economic changes. The following high-impact pathways show
how digital inclusion leads to measurable development results that fit with the 2030 Agenda of the United Nations.

Transformational Linked SDGs Key Dimensions Measurable Data Sources
Pathway Indicators
(Empirical
Variables)
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Multi-Stakeholder SDG 9, SDG 16, Digital governance | - E-Government UN E-Government
Policy Frameworks | SDG 17 integration, Development Index | Survey, World
regulatory quality (EGDI) - Governance
Regulatory Quality | Indicators
Index - National
Broadband Strategy
presence (dummy
variable) - SDG
policy alignment
score
Investment in Skills | SDG 4, SDG 5, Human capital - Digital literacy ITU ICT Database,
& Digital Literacy SDG 8, SDG 10 development, rate (%) - ICT skills | UNESCO UIS,
gender inclusion index - Female World Bank
internet usage ratio
- Youth ICT
training
participation rate
Public—Private SDG 8, SDG 9, Infrastructure - ICT investment as | World Bank, ITU,
Partnerships (PPPs) | SDG 17 financing, % of GDP - Private | National ICT
innovation diffusion | sector participation | Reports
in telecom (%) -
Number of PPP ICT
projects - Mobile
broadband coverage
(%)
Inclusive SDG 5, SDG 10, Accessibility, - Gender digital gap | ITU, UN Women,
Innovation & SDG 11 equity, localized (%) - Rural internet | National Digital
Human-Centered solutions penetration rate - Reports
Design Accessibility
compliance index -
Local language
digital content
availability (%)
Digital Public SDG 1, SDG 3, Digital identity, - Digital ID World Bank Global
Infrastructure SDG 16 payments, service coverage (%) - Findex, UN E-Gov
delivery Digital payments Survey

usage (%) - Online
public service
availability score -
Financial inclusion
index

Data-Driven SDG 12, SDG 13, Evidence-based - Open Data Index UN SDG Database,
Governance & SDG | SDG 16 policymaking, score - Government | Open Data
Monitoring transparency data availability Barometer

index - Climate data

reporting

compliance - SDG

monitoring capacity

index
Digital Equity & SDG 1, SDG 5, Affordability, - Cost of 1GB data ITU, World Bank,
Structural Inclusion | SDG 10 inclusion of as % of GNI per National Surveys

marginalized groups

capita - Internet
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usage among lowest
income quintile (%)
- Rural-urban
digital gap index -
Disability digital
inclusion rate

The table below breaks down each transformational pathway into connected SDGs and measurable indicators.

This setup allows for empirical testing using regression, panel data analysis, or Structural Equation Modeling (SEM).
The indicators match global datasets from the United Nations SDG Global Database, the World Bank, and the
International Telecommunication Union.

1.

Multi-Stakeholder Policy Frameworks - For digital inclusion to be effective, it must be part of national and
local development strategies, not just isolated ICT projects. Governments should align digital policies with SDG
goals. This ensures consistency across areas like education, health, finance, agriculture, and environmental
management. Multi-stakeholder governance models bring together public institutions, private sector players,
academia, and civil society. These models improve coordination and accountability. Regulatory frameworks
should focus on affordability, data protection, cybersecurity, and digital rights to guarantee fair access. Institutions
such as the International Telecommunication Union stress the need for national broadband plans linked directly
to sustainable development goals. When digital transformation is integrated into broader policy ecosystems, it
accelerates progress on the SDGs across sectors.

Investment in Skills and Digital Literacy - Infrastructure expansion alone cannot generate a sustainable impact
without parallel investments in human capital. Digital literacy programs, vocational ICT training, and advanced
technological education strengthen individuals’ ability to participate in digital economies. Targeted interventions
for women, rural populations, persons with disabilities, and youth reduce structural inequalities and promote
inclusive growth. Educational reforms must integrate digital competencies into curricula and teacher training
systems. The United Nations Educational, Scientific, and Cultural Organization highlights that lifelong digital
learning is essential for equitable participation in knowledge economies. By enhancing digital capabilities,
countries strengthen labor market competitiveness, innovation potential, and resilience—thereby accelerating
progress across SDGs related to education, gender equality, employment, and reduced inequalities.

Public—Private Partnerships (PPPs) - Digital transformation is resource-intensive and technologically complex,
requiring collaboration between governments, technology firms, financial institutions, and civil society
organizations. Public—private partnerships facilitate infrastructure expansion, digital service innovation, and
financing mechanisms for underserved regions. Technology companies contribute expertise and scalability, while
governments provide regulatory oversight and social equity mandates. Civil society organizations ensure
inclusivity and community engagement. According to World Bank development strategies, PPPs are instrumental
in bridging investment gaps in digital infrastructure and expanding service delivery. Such collaborative models
enhance efficiency, the diffusion of innovation, and the sustainability of digital inclusion initiatives.

Inclusive Innovation and Human-Centered Design - For digital inclusion to translate into equitable SDG
outcomes, technologies must be designed with contextual sensitivity. Human-centered design approaches ensure
that digital services are culturally relevant, linguistically accessible, affordable, and responsive to local needs.
Accessibility standards for persons with disabilities, gender-responsive digital solutions, and localized content
development are critical components of inclusive innovation. Without deliberate inclusion strategies, digital
systems risk reinforcing existing social hierarchies. Inclusive design strengthens user adoption, trust, and long-
term sustainability of digital platforms, thereby maximizing developmental impact.

Strengthening Digital Public Infrastructure - Robust digital public infrastructure—including digital identity
systems, interoperable payment platforms, and open data ecosystems—creates a foundation for scalable and
inclusive service delivery. Secure and interoperable systems reduce transaction costs, improve transparency, and
enable efficient distribution of public services, such as social protection, subsidies, and healthcare benefits. When

562



supported by strong data governance frameworks, digital public infrastructure enhances institutional effectiveness
and accelerates SDG implementation across multiple sectors.

6. Data-Driven Decision-Making and Evidence-Based Governance - Digital technologies generate large volumes
of real-time data that can inform policy planning and SDG monitoring. Governments can utilize data analytics,
geographic information systems (GIS), and artificial intelligence tools to identify development gaps, allocate
resources efficiently, and evaluate program performance. Data transparency also enhances accountability and
citizen trust. However, ethical safeguards and privacy protections are essential to prevent misuse. Data-driven
governance strengthens adaptive policy responses and improves the precision of SDG interventions.

7. Promoting Digital Equity and Closing Structural Gaps - Addressing affordability, rural connectivity
disparities, and gender-based digital exclusion is fundamental for equitable SDG acceleration. Subsidized access
programs, community digital centers, and targeted digital inclusion schemes can reduce systemic inequalities. By
prioritizing marginalized groups, governments ensure that digital transformation contributes to social justice
rather than widening development gaps.

Collectively, these transformational pathways demonstrate that digital inclusion is not a standalone objective
but a strategic enabler embedded within governance reform, institutional strengthening, human capital development,
and inclusive innovation ecosystems. When these pathways operate synergistically, digital transformation generates
multiplier effects across economic, social, and environmental dimensions, thereby accelerating progress toward the
Sustainable Development Goals.

10. CONCLUSION

This paper examines digital inclusion as an important factor for speeding up Sustainable Development Goal
(SDG) progress. It highlights that connectivity alone is not enough; we also need to invest in digital skills, institutional
readiness, inclusive innovation, and governance reform. By viewing digital inclusion as a multi-faceted idea, the study
shows its ability to impact economic empowerment, access to education, healthcare delivery, environmental
sustainability, and transparent governance. The analysis is in line with the 2030 Agenda set by the United Nations,
emphasizing the vital role of digital transformation in promoting inclusive and resilient development outcomes. The
proposed Structural Equation Model (SEM) framework provides a way to empirically test the effects of digital
inclusion on SDG progress. The findings indicate that pathways such as policy coherence, public-private
collaboration, and investment in digital literacy are key to translating digital access into real development gains. In
conclusion, the study states that integrated, equity-focused digital strategies are crucial to ensuring that technological
progress drives sustainable and inclusive growth by 2030.
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