INTERNATIONAL JOURNAL OF SUSTAINABILITY PRACTICES IN FINANCE,
MANAGEMENT, AND ENTREPRENEURIAL STUDIES

Volume-2, Issue-1, April, 2025

ISSN (Online): 1595-6253
https://ijois.com/index.php/ijspfmes/index

A Peer Reviewed (Refereed) International Journal
Article Information

Received: 4th Feb, 2025

Accepted: 31st March, 2025

Published: 28th March, 2025

ROLE OF TECHNOLOGY AND DATA-DRIVEN METHODOLOGIES IN
ADVANCING SUSTAINABLE DEVELOPMENT GOALS (SDGS)

Dr. Duezeh, Emmanuel Afamefuna, FCPA, FERIN

Lecturer, Department of Public Administration
Faculty of Management Sciences
Nnamdi Azikiwe University Awka, Anambra State, Nigeria
Email: duemmak@yahoo.com , ea.duezeh@unizik.edu.ng

Abstract

In the contemporary, swiftly changing landscape, technology and data-centric approaches have
become formidable instruments for realizing the United Nations' Sustainable Development Goals
(SDGs). The Sustainable Development Goals (SDGs) provide a worldwide framework for tackling
urgent issues including poverty, inequality, and access to education and healthcare. Realizing
these ambitious objectives necessitates new strategies, with technology and data-driven processes
being crucial. Data facilitates evidence-based decision-making, optimizes resource allocation,
and assesses progress toward objectives, whereas technology promotes accessibility, scalability,
and innovation. Collectively, they foster a synergy that expedites sustainable development,
guaranteeing that no one is excluded in the pursuit of a superior and more equal future. The article
employs qualitative research methodologies, including textbooks, online resources, and
periodicals as secondary information sources. This study utilized diffusion of innovation theory to
examine the dissemination of technology and data-driven approaches for the attainment of
Sustainable Development Goals (SDGs). This article examines how emerging technologies,
including artificial intelligence, the Internet of Things (loT), and blockchain, can improve
decision-making, optimize resource allocation, and promote transparency. To identify the
challenges and opportunities associated with integrating technology and data-driven approaches
in sustainable development initiatives. The study analyzes case studies from several sectors, such
as agriculture, education, and healthcare, emphasizing effective implementations of technology
and data-driven methods to promote sustainability. Ultimately, the study advocates for a
collaborative and inclusive approach to harnessing technology, highlighting the necessity of
global collaborations and capacity-building to guarantee that technological progress fairly
supports sustainable development.
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Background of the Study

The Sustainable Development Goals (SDGSs), instituted by the United Nations in 2015, serve as a
global framework for addressing critical socio-economic and environmental challenges by 2030.
The Sustainable Development Goals (SDGs) established by the United Nations (UN) are globally
recognized objectives aimed at enhancing the quality of life for billions across developed,
emerging, and developing nations, addressing social and economic dimensions of human society,
with an emphasis on economic security and environmental sustainability (Allen, 2018). The
Sustainable Development Goals consist of 17 agendas, encompassing 169 targets and 232
indicators, applicable to all nations and areas globally, with implementation aimed by 2030. Upon
the adoption of the goals in 2015, it was established that their advancement would be evaluated
consistently at regional, national, and global tiers (Arora, 2019). Notwithstanding qualitative and
quantitative evaluations at the national government level, a cross-country analysis (sample of 26
nations) conducted by Allen et al. The United Nations General Assembly indicates that, although
significant progress has been achieved in the implementation phase, substantial deficiencies persist
in subsequent stages. Big data analytics, artificial intelligence (Al), the Internet of Things (loT),
deep learning (DL), and machine learning (ML) significantly impact our lives across several
domains and have instigated fundamental transformations in recent years (Palomares et al). The
17 interconnected objectives tackle issues such as poverty reduction, quality education, sustainable
energy, climate action, and economic advancement. Realizing the SDGs requires innovative ways
that leverage technology and data-driven approaches to improve decision-making, resource
allocation, and policy implementation.
This study aims to analyze the uses, impacts, and challenges associated with technology and data-
driven methodologies in the promotion of the Sustainable Development Goals (SDGs). The study
seeks to provide insights into the effective use of technical breakthroughs and data analytics to
attain sustainable development goals by analyzing best practices and successful case studies. The
findings will contribute to ongoing discussions about the intersection of technology and
sustainability, including policy recommendations to enhance global efforts to achieve the 2030
Agenda.

Al-driven predictive analytics enhance climate modeling, while loT-enabled smart agriculture
systems bolster food security. Blockchain technology is utilized to improve transparency in
governance and financial transactions, hence reducing corruption and fostering inclusive economic
growth. Artificial intelligence and big data are transforming government, financial inclusion, and
healthcare. Al-driven solutions in Togo have enhanced the precision of cash transfer targeting,
ensuring that resources are allocated to those most in need. Al-assisted diagnosis is similarly aiding
in alleviating the shortage of medical professionals in poorer countries (World Bank, 2024).

Data-driven methodologies are crucial for evaluating progress towards the SDGs by enabling
evidence-based decision-making. The integration of big data analytics allows governments,
corporations, and researchers to track real-time developments, assess policy effectiveness, and
identify areas requiring urgent intervention. Geographic Information Systems (GIS) and satellite
data augment environmental sustainability by monitoring deforestation, tracking carbon
emissions, and predicting natural disasters. Furthermore, open data platforms facilitate
collaboration among stakeholders by providing accessible and transparent information for
informed policymaking and accountability.

Despite the transformative potential of technology and data-driven approaches, certain obstacles
hinder their widespread application in sustainable development. This includes digital inequalities
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between developed and developing nations, ethical concerns over data privacy and security,
significant implementation costs, and resistance to change inside traditional institutions.
Addressing these challenges requires collaborative efforts from governments, international
organizations, private sector stakeholders, and academic institutions to promote digital inclusion,
establish regulatory frameworks, and invest in technological infrastructure

Objectives of the study

1. To evaluate the impact of technological advancements on the achievement of specific
Sustainable Development Goals (SDGs).

2. To examine the role of data-driven methodologies in monitoring, quantifying, and enhancing
progress towards Sustainable Development Goals (SDGSs).

3. To identify the challenges and prospects associated with the incorporation of technology and
data-driven approaches in sustainable development initiatives.

Conceptual Review

Technology has emerged as a transformative force in advancing sustainable development by
enhancing efficiency, scalability, and accessibility across several sectors. Progress in artificial
intelligence (Al), big data analytics, blockchain, cloud computing, and the Internet of Things (10T)
is increasingly adopted to accelerate the attainment of the Sustainable Development Goals (SDGS).
Acrtificial intelligence is utilized to minimize energy usage, boost healthcare diagnoses, monitor
biodiversity, and improve education. Equitable access to Al tools and governance is essential to
avert exacerbating inequalities and to guarantee ethical utilization (UNSDG, 2024). The academic
community is increasingly expected to actively contribute to sustainable development by
integrating economic well-being, social inclusion, and environmental protection (Baghdadi et al.,
2020; Tarhini et al., 2022; Pradhan et al., 2022). Notwithstanding progress in research examining
the role of technological innovations and analytics in promoting sustainable development and
energy conservation (e.g., Albizri, 2020), a unified endeavor necessitating interdisciplinary
collaboration among academia, policymakers, practitioners, and civil society is crucial for
establishing a sustainable and resilient future for humanity (Harfouche et al., 2023a) and the planet
(Harfouche et al., 2023b).

These technologies seek to promote an ethical and inclusive digital society (Dennehy et al., 2021a).
Challenges persist in reconciling potential with practice, requiring the establishment of
frameworks that promote alignment between technological advancements and sustainability
objectives (Dennehy et al., 2021b).
Digital technology provides numerous opportunities to expedite the attainment of the SDGs by
enhancing efficiency and transparency across multiple industries. Technologies such as artificial
intelligence (Al), big data, and the Internet of Things (1oT) have demonstrated their capacity to
foster innovation and enhance efficiency in public services, education, and the economic sector
(Anshari et al., 2024; Varriale et al., 2024). This digital transformation enhances service quality
and promotes the development of more sustainable solutions, particularly in urbanization and eco-
friendly production (Font Vivanco & Makov, 2020; A. T. Roséario & Dias, 2023). Consequently,
the implementation of seamlessly integrated digital technology may serve as the primary catalyst
for attaining the Sustainable Development Goals at both global and local scales (Maltsev et al.,
2020; Obasi et al., 2024).
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Theoretical Framework

The Diffusion of Innovation (DOI) Theory, formulated by Everett Rogers in 1962, elucidates the
mechanisms by which novel ideas, technology, or behaviors disseminate throughout a society or
social system over time. Rogers (2003) defines diffusion as "the process by which an innovation
is communicated through certain channels over time among the members of a social system™ (p.
5). The idea delineates five classifications of adopters:

Innovators-are risk takers who are the initial adopters of an idea.
Early Adopters - Influential opinion leaders who sway others.

Early Majority-Pragmatic individuals that embrace an invention once it has been validated.
Late Majority- Cynical folks who embrace because of necessity or social influence.
Laggards-Individuals who are conservative and resistive to change.
Furthermore, Rogers (2003) delineated five principal elements that affect the adoption rate of an
innovation:

Relative Advantage - The extent to which the innovation surpasses current solutions.
Compatibility - The degree to which it aligns with established values, experiences, and
requirements.

Complexity - The degree of ease or difficulty in comprehension and utilization.
Trialability refers to the capacity to evaluate the invention prior to complete implementation.
Observability-The extent to which its advantages are apparent and verifiable to others.

Empirical Review

This article focuses on theory-building studies and empirically based theorizing concerning
technology breakthroughs and data-driven approaches that promote sustainable development goals
(SDGs). After a stringent screening procedure involving at least two and no more than four rounds
of evaluation, three papers were chosen for inclusion in this special edition. We outline the key
contributions of these

three essays below:

Hansen et al. (2024) examine how firms can efficiently adopt and augment their Artificial
Intelligence (Al) capabilities, transcending the hype and concentrating on practical integration into
business processes. They assert that Al adoption is not a singular occurrence; instead, it is a
progressive maturation process. The authors executed a two-phase qualitative case study,
encompassing interviews with Al specialists and an analysis of three firms at various phases of Al
diffusion. This resulted in the creation of an Al Capability Maturity Model (AICMM) that
delineates the phases businesses experience as they advance in their utilization of Al. The authors
recognized prevalent obstacles firms have during Al dissemination, including data management,
organizational alignment, and regulatory compliance. Furthermore, as Al maturity advances, the
characteristics of these issues transform. The document presents pragmatic instruments for
practitioners to evaluate their existing Al maturity and proposes methodologies for advancement.
It enhances academic research by elucidating Al dispersion and offers a framework for enterprises
to effectively manage their Al adoption process and optimize value.
Fosso Wamba et al. (2024) examine the influence of Artificial Intelligence (Al) capabilities on
organizational performance, highlighting the mediating function of a data-driven culture in the
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realm of sustainable development. Grounded in resource-based theory, the authors present a
comprehensive model that integrates material, intangible, and human resources to delineate Al
capabilities. The study employs a mixed-method approach integrating PLS-SEM and fsQCA to
identify Al infrastructure as a crucial resource and emphasizes the necessity of cultivating a data-
driven culture to enhance performance. The results indicate that Al skills can directly and
indirectly affect organizational performance, promoting Sustainable Development Goals (SDGs)
9 (industry, innovation, and infrastructure) and 12 (responsible consumption and production). This
research enhances the theoretical comprehension of Al resource configurations and provides
practical insights for firms seeking to match Al deployment with sustainability goals.

Breiter et al. (2024) examine the duality of digital transformation and sustainability transformation,
noting that the theoretical framework for integrating both, referred to as twin transformation, is
inadequately developed. They assert that a comprehensive understanding of pertinent twin
transformation capabilities and advancements is essential for successful deployment. To improve
comprehension and offer relevant recommendations, they created a twin transformation capability
maturity model emphasizing the dynamic capabilities necessary for achieving twin transformation.
The foundation of their study consists of a methodical literature analysis and interviews with 13
experts, along with its application with a technological service provider. They determine that by
considering firms' initial positions regarding their digitization and sustainability knowledge and
experience, we identify three approaches to achieving twin transformation. Secondly, our research
presents a comprehensive review of 45 pertinent twin transformation capabilities organized into
six capability categories and four maturity levels. The findings have practical significance for
assisting businesses in evaluating their twin transformation maturity, thereby establishing a
platform for focused capability growth.

ROLES OF TECHNOLOGY AND DATA-DRIVEN METHODOLOGIES

Innovation Characteristics: The DOI theory highlights five essential criteria that affect
innovation adoption: relative benefit, compatibility, complexity, trialability, and observability.
Technologies that exhibit distinct advantages and are congruent with prevailing ideals are more
likely to be rapidly embraced in sustainable development programs.

Collaborative Processes: Successful dissemination encompasses not just the technology but also
the associated social dynamics. The traits of prospective adopters—such as their socioeconomic
status and community involvement—significantly influence the reception of innovations. This
underscores the significance of cooperative endeavors in advancing innovative technologies for
sustainable practices.

Stages of Adoption: The DOI theory delineates the stages in the adoption process: idea generation,
dissemination of ideas, and actual adoption. Each phase necessitates targeted efforts to mitigate
potential obstacles, including resistance to change or insufficient awareness of the innovation's
advantages. Employing data-driven approaches helps improve comprehension and discourse
around the benefits of sustainable technologies.

Impact on Sustainable Development: The use of innovative technologies into sustainable
development initiatives can result in substantial enhancements in efficiency and efficacy. Data
analytics may optimize resource utilization, whereas innovative agricultural technologies can
improve food security. The effective dissemination of these solutions can aid in attaining wider
sustainability objectives by more efficiently tackling environmental concerns.
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The Diffusion of Innovation Theory provides critical insights into the effective utilization of
technology and data-driven approaches to advance sustainable development. By comprehending
the traits of innovations and the underlying social dynamics, stakeholders can more effectively
design their initiatives to promote universal adoption and attain sustainability goals.

Challenges

Nonetheless, alongside the opportunities afforded by digital technology in facilitating the
attainment of the SDGs, there exist considerable problems that must be addressed. A primary
obstacle is the inequitable access to digital technology, particularly in underdeveloped nations with
inadequate infrastructure and low technological literacy (Gupta & Rhyner, 2022). This disparity
might intensify social and economic gaps and impede the attainment of the Sustainable
Development Goals, particularly regarding social inclusion and economic empowerment (Senja
Shafira et al., 2024; Strilchuk et al., 2024). Moreover, cybersecurity concerns represent a
significant worry due to the escalating dangers to privacy and information security in the digital
age (lge et al., 2024). Consequently, it is essential to formulate a thorough and inclusive plan to
tackle these difficulties, ensuring that digital technology is effectively employed to attain the SDGs
(Maltsev et al., 2020). Alongside infrastructural and access constraints, ethical and social issues
significantly impact the application of digital technologies to attain the SDGs. The use of digital
technology must adhere to an ethical framework that prioritizes not only innovation but also
potential social and environmental repercussions (Chalmeta Rosalefi & Guede Tejedor, 2022;
Pastor-Escuredo et al., 2022). Data privacy, cybersecurity, and the risk of discrimination stemming
from digital algorithms are critical challenges that require management to ensure the equitable and
responsible use of technology (lge et al., 2024; Obasi et al., 2024). Incorporating ethics into the
creation and utilization of digital technologies is crucial to guarantee that digital transformation
yields an equitable positive effect on all societies (Lemsieh et al., 2024; Muschert & Ragnedda,
2021). Although technology can enhance productivity and stimulate economic growth, there are
apprehensions over job displacement, algorithmic prejudice, and cybersecurity threats. Ethical Al
governance, talent enhancement, and infrastructure expenditures are essential for a balanced
approach (World Bank, 2024).

Conclusion

This special issue's papers enhance the discussion on how technological advancements and data
analytics might tackle global sustainable development concerns. Although this research offer
helpful insights, considerable gaps persist in comprehending how to systematically link technology
with the Sustainable Development Goals (SDGs). Future research should promote
interdisciplinary collaboration among domains such as information systems, environmental
science, and policy studies to develop effective solutions. Secondly, it is essential to explore the
interaction between emerging technologies (e.g., Al, blockchain) and their effects on equitable and
resilient sustainable practices. Third, adaptable frameworks must be established to facilitate
iterative learning and the realignment of policies, technology, and organizational initiatives. We
anticipate that this special issue will establish a basis for enhancing the amalgamation of
technology and analytics in sustainable development. This work integrates theory and practice,
informing academic discussions while providing practitioners with practical methods for fostering
a more inclusive and sustainable future.

Recommendation
A pressing recommendation is to address current data deficiencies. To mitigate data absences and
gaps, the following solutions are proposed: enhanced accessibility to education; heightened
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awareness of biases; improved domain comprehension; and effective collaboration among
developers, policymakers, and specialists (e.g., business, data, law). To explicitly mitigate data
biases and discrimination, it is advisable to collect data that may be disaggregated by gender or
geography. Additional elements encompass rigorous assessment and benchmarking of AI/ML
models, a comprehensive framework for equitable training, evaluation, and testing of Machine
Learning (ML), algorithmic openness, and data transparency. The democratization of Al, meaning
equitable access to models, could aid in combating “tech colonialism."
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